
T H E  PICTURE O F  T H E  TAOIST GENII PRINTED ON T H E  COVER 
of this book is part of a painted temple scroll, recent but traditional, given to 
Mr Brim Harland in Szechuan province (1946). Concerning these four divinities, 
of respectable rank in the Taoist bureaucracy, the following particulars have been 
handed down. The title of the first of the four signifies 'Heavenly Prince', that 
of the other three ' Mysterious Commander '. 
At the top, on the left, is Liu Thien Chiln, Comptroller-General of Crops and 
Weather. Before his deification (so it was said) he was a rain-making magician 
and weather forecaster named Liu Chiin, born in the Chin dynasty about+ 340. 
Among his attributes may be seen the sun and moon, and a measuring-rod or 
carpenter's square. The two great luminaries imply the making of the calendar, so 
important for a primarily agricultural society, the efforts, ever renewed, to reconcile 
celestial periodicities. The carpenter's square is no ordinary tool, but the gnomon 
for measuring the lengths of the sun's solstitial shadows. The Comptroller-General 
also carries a bell because in ancient and medieval times there was thought to be 
a close connection between calendrical calculations and the arithmetical acoustics 
of bells and pitch-pipes. 

At the top, on the right, is Wen Yuan Shuai, Intendant of the Spiritual Officials 
of the Sacred Mountain, Thai Shan. He was taken to be an incarnation of one of 
the Hour-Presidents (Chia Shen), i.e. tutelary deities of the twelve cyclical characters 
(see Vol. 4, pt. 2, p. MO). During his earthly pilgrimage his name was Huan Tzu-Yii 
and he was a scholar and astronomer in the Later Han (b. + 142). He is seen 
holding an arrnillary ring. 

Below, on the left, is Kou Yuan Shuai, Assistant Secretary of State in the Ministry 
of Thunder. He is therefore a late emanation of a very ancient god, Lei Kung. 
Before he became deified he was Hsin Hsing, a poor woodcutter, but no doubt an 
incarnation of the spirit of the constellation Kou-Chhen (the Angular Arranger), 
part of the group of stars which we know as Ursa Minor. He is equipped with 
hammer and chisel. 

Below, on the right, is Pi Yuan Shuai, Commander of the Lightning, with his 
flashing sword, a deity with distinct alchemical and cosmological interests. Accor- 
ding to tradition, in his early life he was a countryman whose name was Thien Hua. 
Together with rhe colleague on his right, he controlled the Spirits of the Five 
Directions. 

Such is the legendary folklore of common men canonised by popular acclamation. 
An interesting scroll, of no p a t  artistic merit, destined to decorate a temple wall, 
to be looked upon by humble people, it symbolises something which this book has 
to say. Chinese art and literature have been so profuse, Chinese mythological 
imagery so fertile, that the West has often missed other aspects, perhaps more 
important, of Chinese civilisation. Here the graduated scale of Liu Chiin, at first 
sight unexpected in this setting, reminds us of the ever-present theme of quanti- 
tative measurement in Chinese culture; there were rain-gauges already in the Sung 
(+ 12th century) and sliding calipers in the Han (+ 1st). The armillary ring of 
Huan Tzu-Yii bears witness that Naburiannu and Hipparchus, al-Naqqbh and 
Tycho, had worthy counterparts in China. The tools of Hsin Hsing symbolise that 
great empirical tradition which informed the work of Chinese artisans and tech- 
nicians all through the ages. 
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When they strive only to 'understand the high' without 
'studying the low', how can their understanding of the 
high be right? 

C H H B N G  MING-TA0 (4- I032 to + 1085) 
Honan Chhing Shih I Shu, ch. 13, p.  b. 

If you do not understand what is earthly, how then will 
you understand what is heavenly? 

Aurea Catma Homeri (+ 1723) 
attrib. Joseph Kirchweger. 

If one disdains the low and the near, and restlessly seeks 
the high and the far, skips over the steps and crosses the 
limits, one will be drifting on emptiness and vacuity, 
without anything to rely on. Can that be called 'reflecting 
on things at hand'? 

From ~ i j  TSU-CHHIEN'S preface to the 
Chin Ssu Lu, + 1176 

The  student must first of all know how to doubt. 
C H U  HSI (+ 1130 to + 1200) 

Chin Ssu Lu, ch. 3, para. 15. 

Heaven has its generative power, Earth its numinous 
efficacy, 

If a man can achieve the mastery of these, he will be able 
to attain to life immortal. 

Tho Yo Tzu 
(The Bellows-and-Tuyhe Master ; 
Sung or Yuan, between the + 10th 
and the + 14th century) 
I n  Tao Tsang Chi Yao, 

hsia mao chi, 5. 
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AUTHOR'S  N O T E  

IT is now nearly a dozen years since the preface for Vol. 4 of this series (Physics and 
Physical Technology) was written; since then much has been done towards the later 
volumes. We are now happy to be able to present a substantial part of Vol. 5 (Spagyri- 
cal Discovery and Invention), i.e. alchemy and early chemistry, which go together 
with the arts of peace and war, including military and textile technology, mining, 
metallurgy and ceramics. The point of this arrangement was explained in the preface 
of Vol. 4 (e.g. pt. 3, p. 1). Exigences not of logic but of collaboration are making it 
obligatory that these other topics should follow rather than precede the central theme 
of chemistry, which here is printed as Vol. 5, parts 2 ,3 ,4  and 5, leaving parts I and 6 
to appear at a later date. 

The number of physical volumes (parts) which we are now producing may give the 
impression that our work is enlarging according to some form of geometrical pro- 
gression or along some exponential curve, but this would be largely an illusion, because 
in response to the reactions of many friends we are now making a real effort to publish 
in books of less thickness, more convenient for reading. At the same time it is true 
that over the years the space required for handling the history of the diverse sciences 
in Chinese culture has proved singularly unpredictable. One could (and did) at the 
outset arrange the sciences in a logical spectrum (mathematics-astronomy-geology 
and mineralogy-physics-chemistry-biology) leaving estimated room also for all 
the technologies associated with them; but to foresee exactly how much space each one 
would claim, that, in the words of the Jacobite blessing, was 'quite another thing'. 
We ourselves are aware that the disproportionate size of some of our Sections may give 
a mis-shapen impression to minds enamoured of classical uniformity, but our material 
is not easy to 'shape', perhaps not capable of it, and appropriately enough we are 
constrained to follow the Taoist natural irregularity and surprise of a romantic garden 
rather than to attempt any compression of our lush growths within the geometrical 
confines of a Cartesian parterre. The Taoists would have agreed with Richard Baxter 
that "tis better to go to heaven disorderly than to be damned in due order'. By some 
strange chance our spectrum meant (though I thought at the time that the mathe- 
matics was particularly difficult) that the 'easier' sciences were going to come first, 
those where both the basic ideas and the available source-materials were relatively 
clear and precise. As we proceeded, two phenomena manifested themselves: first, the 
technological achievements and amplifications proved far more formidable than 
expected (as was the case in Vol. 4, pts. 2 and 3); and secondly, we found ourselves 
getting into ever deeper water, as the saying is, intellectually (as will fully appear in the 
Sections on medicine in Vol. 6). 

Alchemy and early chemistry, the central subjects of the present volume, exempli- 
fied the second of these difficulties well enough, but they have had others of their own. 
At one time I almost despaired of ever finding our way successfully through the 
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inchoate mass of ideas, and the facts so hard to establish, relating to alchemy, chem- 
istry, metallurgy and chemical industry in ancient, medieval and traditional China. 
The facts indeed were much more difficult to ascertain, and also more perplexing to 
interpret, than anything encountered in subjects such as astronomy or civil engineer- 
ing. And in the end, one must say, we did not get through without cutting great 
swathes of briars and bracken, as it were, through the muddled thinking and confused 
terminology of the traditional history of alchemy and early chemistry in the West. 
Here it was indispensable to distinguish alchemy from proto-chemistry and to intro- 
duce words of art such as aurifiction, aurifaction and macrobiotics. I t  is also fair to 
say that the present subject has been far less well studied and understood either by 
Westerners or Chinese scholars themselves than fields like astronomy and mathe- 
matics, where already in the eighteenth century a Gaubil could do outstanding work, 
and nearer our own time a Chhen Tsun-Kuei, a de Saussure, and a Mikami Yoshio 
could set them largely in order. If the study of alchemy and early chemistry had 
advanced anything like so far, it would be much easier today than it actually is to 
differentiate with clarity between the many divergent schools of alchemists at the 
many periods, from the -3rd century to the + 17th, with which we have to deal. 
More adequate understanding would also have been achieved with regard to that 
crucial Chinese distinction between inorganic laboratory alchemy and physiological 
alchemy, the former concerned with elixir preparations of mineral origin, the latter 
rather with operations within the adept's own body; a distinction hardly realised to 
the full in the West before the just passed decade. As we shall show in these volumes, 
there was a synthesis of these two age-old trends when in iatro-chemistry from the 
Sung onwards laboratory methods were applied to physiological substances, produc- 
ing what we can only call a proto-biochemistry. But this will be read in its place. 

Now a few words on our group of collaborators. Dr Ho Ping-Yii,' since 1972 
Professor of Chinese and Dean of the Faculty of Asian Studies at Griffith University, 
Brisbane, in Queensland, was introduced to readers in Vol. 4, pt. 3, p. lv; here he 
has been responsible for drafting the major part of the sub-section on the history of 
alchemy in China. Dr Lu Gwei-Djen,2 my oldest collaborator, dating (in historian's 
terms) from 1937, has been involved at all stages of the present volumes, especially 
in that seemingly endless mental toil of ours which resulted in the introductory sub- 
sections on concepts, definitions and terminology, with all that that implies for 
theories of alchemy, ideas of immortality, and the physiological pathology of the 
elixir complex. But her particular domain has been that of physiological alchemy, and 
it was her discoveries, just at the right moment, of what was meant by the three 
primary vitalities, mutationist inversion, counter-current flow, and such abstruse 
matters, which alone permitted the unravelling, at least in the provisional form here 
presented (in the relevant sub-section j), of that strange and unfamiliar system, quasi- 
Yogistic perhaps, but full of interest for the pre-history of biochemical thought.8 A 
third collaborator is now to be welcomed for the first time, Dr Nathan Sivin, Professor 

Some of her findings have a p p d  separately (Lu Gwei-Djen, 2). 
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at the Massachusetts Institute of Technology, who has contributed the sub-section 
on the general theory of elixir alchemy. 

Although Prof. Sivin has helped the whole group much by reading over and 
suggesting emendations for all the rest, it is needful to make at this point a proviso 
which has not been required in previous volumes. This  is that my collaborators 
cannot take a collective responsibility for statements, translations or even general 
nuances, occurring in parts of the book other than that or those in which they each 
themselves directly collaborated. All incoherences and contradictions which remain 
after our long discussions must be laid at my door, in answer to which I can only say 
that the state of the art is as yet very imperfect, that it will certainly be improved by 
later scholars, and that in the meantime we have done the best we can. If fate had 
granted to the four of us the possibility of all working together in one place for half- 
a-dozen years, things could have been rather different, but in fact Prof. Ho  and Prof. - 

Sivin were never even in Cambridge at one and the same time. Thus these volumes 
have come into existence the hard way, drafted by different hands at fairly long 
intervals of time, and still no doubt containing traces of various levels of sophistica- 
tion and understanding. Indeed it would have been reasonable to mark the elixir 
theory sub-section 'by Nathan Sivin', rather than 'with Nathan Sivin', if it had not 
been for the fact that some minor embroideries were offered by me, and that a certain 
part of it, not perhaps the least interesting, is a revised version of a memoir by Ho  
Ping-Yii and myself first published in 1959. Lacking the unities of time and place, 
complete credal unity, as it were, has been unattainable, but that does not mean that 
we are not broadly at one over the main facts and problems of the field as a whole; 
so that rightly we may be called co-workers. 

Besides this I am eager to make certain further acknowledgements. During the 
second world war I was instrumental in securing for Cambridge copies of the Tao 
Tsang and the Tao Tsang Chi Yao. At a somewhat later time (1951-5) D r  Tshao 
Thien-Chhin,' then a Fellow of Caius, made a most valuable pioneer study of the 
alchemical books in the Taoist Patrology, using a microfilm set in our working col- 
lection (now the East Asian History of Science Library, an educational Trust). After 
his return to the Biochemical Institute of Academia Sinica, Shanghai, of which he 
has been in recent years Vice-Director, these notes were of great help to Dr  Ho and 
myself, forming the ultimate basis for another sub-section, that on aqueous reactions. 
Secondly, when we were faced with the fascinating but difficult study of the evolution 
of chemical apparatus, especially for distillation, in East and West, D r  Dorothy 
Needham put in a considerable amount of work, including some drafting, in what 
happened to be a convenient interval in work on her own book on the history of 
muscle biochemistry, Machina Carnis. She has also read all our pages-perhaps the 
onlv person in the world who ever does so! - - 

While readers of sub-sections in typescript and proof have not been as numerous, 
perhaps, as for previous volumes, a special debt of gratitude is due to M r  J. A. Charles 
of St John's College, chemist, metallurgist and archaeologist, whose advice to Prof. Ho 
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and myself from the earliest days has been extremely precious. Valuable consultations 
also took place with Mr H. J. Sheppard of Warwick, especially during his time in 
Cambridge as a Schoolmaster-Fellow of Churchill College. And a special debt is owing 
to the late Prof. Ladislao Reti of Milan, who advised us with a lifetime's experience of 
chemical industry on many subjects connected with distillation and other processes; 
no correspondence was ever too tedious for him. Few chemists in Cambridge, by 
some chance, happen to be interested at the present time in the history of their sub- 
ject, but if Dr A. J. Berry and Prof. J. R. Partington had lived we could have profited 
greatly from their help. With the latter, indeed, we did have fruitful and most friendly 
contact, but it was in connection mainly with the gunpowder epic, Prof. Wang Ling' 
and I endeavouring, not unsuccessfully, to convince him of the real and major con- 
tribution of China in that field; those were days however before any word of the present 
volume had been written. In 1968, well after it had been started, there was convened 
the First International Conference of Taoist Studies at the Villa Serbelloni at Bellagio 
on Lake Como; Ho Ping-Yii, Nathan Sivin and myself were all of the party, and here 
much stimulus was obtained from that remarkable Tao shih Kristofer Schipper- 
hence the unexpected sub-section on liturgiology and alchemical origins in our 
introductory material. Four years later we met again for the Second Conference, at 
Tateshina near Chino in Japan, and some of the material in the present part was there 
contributed to a stimulating discussion of the social aspects of Taoist alchemy. In 
addition to the invaluable advice of many other colleagues in particular areas, we 
record especially the kindness of Professor Cyril Stanley Smith in commenting upon 
the whole sub-sections on metallurgy and on the theory of elixir alchemy. Dr N. Sivin 
also expresses his gratitude to Prof. A. F. P. Hulsewd and his staff for the open- 
hearted hospitality which they gave him during the gestation of the latter study, 
carried out almost entirely at the Sinologisch Instituut, Leiden. 

I t  is right to record that certain parts of these volumes have been given as lectures 
to bodies honouring us by such invitations. Thus various excerpts from the intro- 
ductory sub-sections on concepts, terminology and definitions were given for the 
Rapkine Lecture at the Pasteur Institute in Paris (1970) and the Bernal Lecture at 
Birkbeck College in London in the following year. Portions of the historical sub- 
sections, especially that on the coming of modem chemistry, were used for the Ballard 
Matthews Lectures of the University of Wales at Bangor. A considerable part of the 
physiological alchemy material formed the basis of the Fremantle Lectures at Balliol 
College, Oxford,a and had been given more briefly as the Harvey Lecture to the 
Harveian Society of London the year before. Lastly, four lectures covering the four 
present parts of this volume were given at the College de France in Paris at Easter, 
1973, in fulfilment of my duties as Professeur &ranger of that noble institution. 

If there is one question more than any other raised by this present Section 33 on 
alchemy and early chemistry, now offered to the republic of learning in these volumes, 

The relevant volume is therefore offered to the Trustees of the late Sir Francis Fremantle's bene- 
faction in discharge of the duty of publication of his Lectures. 
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it is that of human unity and continuity. In the light of what is here set forth, can we 
allow ourselves to visualise that some day before long we shall be able to write the 
history of man's enquiry into chemical phenomena as one single development through- 
out the Old World cultures ? Granted that there were several different foci of ancient 
metallurgy and primitive chemical industry, how far was the gradual flowering of 
alchemy and chemistry a single endeavour, running contagiously from one civilisation 
to another ? 

T+ ;9 a commonplace of thought that some forms of human experience seem to have 
:ssed in a more obvious and palpable way than others. I t  might be difficult to 
)w Michael Angelo could be considered an improvement on Pheidias, or Dante 

~ ~ d m e r ,  but it can hardly be questioned that Newton and Pasteur and Einstein did 
really know a great deal more about the natural universe than Aristotle or Chang 
Htng. This must tell us something about the differences between art and religion on 
one side and science on the other, though no one seems able to explain quite what, 
but in any case within the field of natural knowledge we cannot but recognise an 
evolutionary development, a real progress, over the ages. The cultures might be many, 
the languages diverse, but they all partook of the same quest. 

Throughout this series of volumes it has been assumed all along that there is only 
one unitary science of Nature, approached more or less closely, built up more or less 
successfully and continuously, by various groups of mankind from time to time. 
This means that one can expect to trace an absolute continuity between the first 
beginnings of astronomy and medicine in Ancient Babylonia, through the advancing 
natural knowledge of medieval China, India, Islam and the classical Western world, 
to the break-through of late Renaissance Europe when, as has been said, the most 
effective method of discovery was itself discovered. Many people probably share this 
point of view, but there is another one which I may associate with the name of 
Oswald Spengler, the German world-historian of the thirties whose works, especially 
The Decline of the West, achieved much popularity for a time. According to him, 
the sciences produced by different civilisations were like separate and irreconcilable 
works of art, valid only within their own frames of reference, and not subsumable 
into a single history and a single ever-growing structure. 

',nyone who has felt the influence of Spengler retains, I think, some respect for 
picture he drew of the rise and fall of particular civilisations and cultures, re- 
bling the birth, flourishing and decay of individual biological organisms, in human 

or animal life-cycles. Certainly I could not refuse all sympathy for a point of view so 
like that of the Taoist philosophers, who always emphasised the cycles of life and 
death in Nature, a point of view that Chuang Chou himself might well have shared. 
Yet while one can easily see that artistic styles and expressions, religious ceremonies 
and doctrines, or different kinds of music, have tended to be incommensurable, for 
mathematics, science and technology the case is altered-man has always lived in an 
environment essentially constant in its properties, and his knowledge of it, if true, 
must therefore tend towards a constant structure. 

This point would not perhaps need emphasis if certain scholars, in their anxiety 
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to do justice to the differences between the ancient Egyptian or the medieval Chinese, 
Arabic or Indian world-views and our own, were not sometimes tempted to follow 
lines of thought which might lead to Spenglerian pessimism.8 Pessimism I say, 
because of course he did prophesy the decline and fall of modern scientific civilisation. 
For example, our own collaborator, Nathan Sivin, has often pointed out, quite rightly, 
that for medieval and traditional China 'biology' was not a separated and defined 
science. One gets its ideas and facts from philosophical writings, books on pharma- 
ceutical natural history, treatises on agriculture and horticulture, monographs on 
groups of natural objects, miscellaneous memoranda and so on. He urged that to 
speak without reservations of ' Chinese biology' would be to imply a structure which 
historically did not exist, disregarding mental patterns which did exist. Taking such 
artificial rubrics too seriously would also imply the natural but perhaps erroneous 
assumption that medieval Chinese scientists were asking the same questions about 
the living world as their modern counterparts in the West, and merely chanced, 
through some quirk of national character, language, economics, scientific method or 
social structure, to find different answers. On this approach it would not occur to one 
to investigate what questions the ancient and medieval Chinese scientists themselves 
were under the impression that they were asking. A fruitful comparative history of 
science would have to be founded not on the counting up of isolated discoveries, 
insights or skills meaningful for us now, but upon 'the confrontation of integral 
complexes of ideas with their interrelations and articulations intact'. These complexes 
could be kept in one piece only if the problems which they were meant to solve were 
understood. Chinese science must, in other words, be seen as developing out of one 
state of theoretical understanding into another, rather than as any kind of abortive 
development towards modem science.. 

All this was well put; of course one must not see in traditional Chinese science 
simply a 'failed prototype' of modem science, but the formulation here has surely to 
be extremely careful. There is a danger to be guarded against, the danger of falling 
into the other extreme, and of denying the fundamental continuity and universality 
of all science. This could be to resurrect the Spenglerian conception of the natural 
sciences of the various dead (or even worse, the living) non-European civilisations as 
totally separate, immiscible thought-pattems, more like distinct works of art than 
anything else, a series of different views of the natural world irreconcilable and un- 

Just recently a relevant polemical discussion has been going on among geologists. Harrington (I, z), 
who had traced interesting geological insights in Herodotus and Isaiah, was taken to task by Gould (I), 
maintaining that 'science is no march to truth, but a series of conceptual schemes each adapted to a 
prevailing culture', and that progress consists in the mutation of these schemes, new concepts of creative 
thinkers resolving anomalies of old theories into new systems of belief. This was evidently a Kuhnian 
approach, but no such formulation will adequately account for the gradual percolation of true know- 
ledge through the successive civilisations, and its general accumulation. Harrington himself, in his 
reply (3), maintained that 'there is a singular state of Nature towards which all estimates of reality 
converge', and therefore that we can and should judge the insights of the ancients on the basis of our 
own knowledge of Nature, while at the same time making every effort to understand their intellectual 
framework. In illustration he took the medieval Chinese appreciation of the meaning of fossil remains 
(cf. Vol. 3, pp. 611 ff.). We are indebted to Prof. Claude Albritton of Texas for bringing this discussion 
to our notice. 



connected. Such a view might be used as the cloak of some historical racialist doctrine, 
the sciences of pre-modern times and the non-European cultures being thought of 
as wholly conditioned ethnically, and rigidly confined to their own spheres, not part 
of humanity's broad onward march. Moreover it would leave little room for those 
actions and reactions that we are constantly encountering, deep-seated influences 
which one civilisation had upon another. 

In another place Nathan Sivin has written: 'The question of why China never 
spontaneously experienced the equivalent of our scientific revolution lies of course 
very close to the core of a comparative history of science. My point is that it is an utter 
waste of time, and distracting as well, to expect any answer until the Chinese tradition 
has been adequately comprehended from the inside.' The matter could not be better 
put; we must of course learn to see instinctively through the eyes of those who thought 
in terms of the Yin and Yang, the Five Elements, the symbolic correlations, and the 
trigrams and hexagrams of the Book of Changes. But here again this formulation 
might suggest a purely internalist or ideological explanation for the failure of modem 
natural science to arise in Chinese culture. I don't think that in the last resort we 
shall be able to appeal primarily to inhibiting factors inherent in the Chinese thought- 
world considered as an isolated Spenglerian cell. One must always expect that some 
of these intellectual limiting factors will be identifiable, but for my part I remain 
sceptical that there are many factors of this kind which could not have been overcome 
if the social and economic conditions had been favourable for the development of 
modem science in China. I t  may indeed be true that the modern forms of science 
which would then have developed would have been rather different from those which 
actually did develop in the West, or in a different order, that one cannot know. There 
was, for example, the lack of Euclidean geometry and Ptolemaic planetary astronomy 
in China, but China had done all the ground-work in the study of magnetic phenom- 
ena, an essential precursor of later electrical science;a and Chinese culture was 
permeated by conceptions much more organic, less mechanistic, than that of the 
West.b Moreover Chinese culture alone, as we shall see, perhaps, provided that 
materialist conception of the elixir of life which, passing to Europe through the Arabs, 
led to the macrobiotic optimism of Roger Bacon and the iatro-chemical revolution of 
Paracelsus, hardly less important in the origins of modern science than the work of 
Galileo and Newton. Whatever the ideological inhibiting factors in the Chinese 
thought-world may turn out to have been, the certainty always remains that the 
specific social and economic features of traditional China were connected with them. 
They were clearly part of that particular pattern, and in these matters one always 
has to think in terms of a 'package-deal'. In  just the same way, of course, it is impos- 
sible to separate the scientific achievements of the ancient Greeks from the fact that 
they developed in mercantile, maritime, city-state democracies. 

To sum it up, the failure of China to give rise to distinctively modern science while 
having been in many ways ahead of Europe for some fourteen previous centuries is 

1 See our discussions in Vols. 3 and 4, pt. I .  
b This was emphasised in Vol. 2, pmim.  



going to take some exp1aining.a Intemalist historiography is likely to encounter grave 
difficulties here, in my opinion, because the intellectual, philosophical, theological 
and cultural systems of ideas of the Asian civilisations are not going to be able to 
take the causal stress and strain required. Some of these idea-systems, in fact, such 
as Taoism and Neo-Confucianism, would seem to have been much more congruent 
with modem science than any of the European ones were, including Christian theology. 
Very likely the ultimate explanations will turn out to be highly paradoxical-aristo- 
cratic military feudalism seeming to be much stronger than bureaucratic feudalism but 
actually weaker because less rational-the monotheism of a personal creator God 
being able to generate modem scientific thought (as the San Chiao could never do) 
but not to give it an inspiration enduring into modem times-and so on. We do not 
yet know. 

A similar problem has of late been worrying Said Husain Nasr, the Persian scholar 
who is making valuable contributions to the history of science in Islam. He, for his 
part, faces the failure of Arabic civiIisation to produce modern science. But far from 
regretting this he makes a positive virtue of it, rejecting belief in any integral, social- 
evolutionary development of science. Opening one of his recent books we read as 
follows : b 

The history of science is often regarded today as the progressive accumulation of tech- 
niques and the refinement of quantitative methods in the study of Nature. Such a point of 
view considers the present conception of science to be the only valid one; it therefore judges 
the sciences of other civilisations in the light of modem science, and evaluates them primarily 
with respect to their ' development' with the passage of time. Our aim in this work, however, 
is not to examine the Islamic sciences from the point of view of modem science and of this 
'evoIutionist' conception of history; it is on the contrary to present certain aspects of the 
Islamic sciences as seen from the Islamic point of view. 

Now Nasr considers that the Sufis and the universal philosophers of medieval 
Islam sought and found a kind of mystical gnosis, or cosmic sapientia, in which all the 
sciences 'knew their place', as it were (like servitors in some great house of old), 
and ministered to mystical theology as the highest form of human experience. In  
Islam, then, the philosophy of divinity was indeed the regina scientimum. Anyone 
with some appreciation of theology as well as science cannot help sympathising to 
some extent with this point of view, but it does have two fatal drawbacks: it denies 
the equality of the forms of human experience, and it divorces Islamic natural science 
from the grand onward-going movement of the natural science of all humanity. Nasr 
objects to judging medieval science by its outward 'usefulness' alone. He writes:c 
'However important its uses may have been in calendrical computation, in irrigation 
or in architecture, its ultimate aim always was to relate the corporeal world to its 
basic spiritual principle through the knowledge of those symbols which unite the 
various orders of reality. I t  can only be understood, and should only be judged, in 

We set forth in a preliminary way what is at issue here in Vol. 3, pp. ~goff .  Some 'thinking aloud' 
done at various times has also been assembled in Needham (65). 

b (I), p. 21. C (11, PP. 39-40. 



terms of its own aims and its own perspectives.' I would demur. I t  was part, I should 
want to maintain, of all human scientific enterprise, in which there is neither Greek 
nor Jew, neither Hindu nor Han. 'Parthians, Medes and Elamites, and the dwellers 
in Mesopotamia, and in Judaea and Cappadocia, in Pontus and Asia . . . and the parts 
of Libya about Cyrene. . .we do hear them speak in our tongues the marvellous 
works of  god.'^ 

The denial of the equality of the forms of human experience comes out clearly in 
another work of Said Husain Nasr (2). Perhaps rather under-estimating the traditional 
high valuation placed within Christendom upon Nature-' that universal and publick 
manuscript ', as Sir Thomas Browne said,b 'which lies expans'd unto the eyes of all '- 
he sees in the scientific revolution at the Renaissance a fundamental desacralisation of 
Nature, and urges that only by re-consecrating it, as it were, in the interests of an 
essentially religious world-view, will mankind be enabled to save itself from otherwise 
inevitable doom. If the rise of modem science within the bosom of Christendom 
alone had any causal connections with Christian thought that would give it a bad 
mark in his view. 'The main reason why modem science never arose in China or 
Islam', he says,c 

is precisely because of the presence of a metaphysical doctrine and a traditional religious 
structure which refused to make a profane thing of Nature.. . .Neither in Islam, nor India 
nor the Far East, was the substance and the stuff of Nature so depleted of a sacramental and 
spiritual character, nor was the intellectual dimension of these traditions so enfeebled, as to 
enable a purely secular science of Nature and a secular philosophy to develop outside the 
matrix of the traditional intellectual orthodoxy.. . .The fact that modern science did not 
develop in Islam is not a sign of decadence [or incapacity] as some have claimed, but of the 
refusal of Islam to consider any form of knowledge as purely secular, and divorced from what 
it conceived to be the ultimate goal of human existence. 

These are striking words,d but are they not tantamount to saying that only in Europe 
did the clear differentiation of the forms of experience arise ? I n  other terms, Nasr looks 
for the synthesis of the forms of experience in the re-creation of a medieval world- 
view, dominated by religion,e not in the existential activity of individual human beings 
dominated by ethics. That  would be going back, and there is no going back. The  
scientist must work as if Nature was 'profane'. As Giorgio di Santillana has said:* 

Copernicus and Kepler believed in cosmic vision as much as any Muslim ever did, but 
when they had to face the 'moment of truth' they chose a road which was apparently not that 
of sapientia; they felt they had to state what appeared to be the case, and that on the whole 
it would be more respectful of divine wisdom to act thus. 

Acts, 2. I .  

b ReIi@o Medin', I, xvi. 'Thus there a n  two Books from whence I collect my Divinity; besides that 
written one of God, another of his servant Nature . . . .' 

C (4, P. 97. 
d Views such as this are by no means restricted to Muslim xholars. From within the bosom of 

Christendom a very similar attitude is to be found in the book on alchemy by Titus Burckhardt (I), 
d. esp. pp. 66, 203. 

C It seems very strange to ua that he should regard Chinese culture as having been dominated by 
religion at any time. f In his preface to Said Husain Nasr (I),  p. xii. 



And perhaps it is a sign of the weakness of what can only be called so conservative 
a conception that Nasr is driven to reject the whole of evolutionary fact and theory, 
both cosmic, biological and sociological. 

In  meditating on the view of modem physical science as a 'desacralisation of 
Nature' many ideas and possibilities come to mind, but one very obvious cause for 
surprise is that it occurred in Christendom, the home of a religion in which an 
incarnation had sanctified the material world, while it did not occur in Islam, a 
culture which had never developed a soteriological d0ctrine.a This circumstance 
might offer an argument in favour of the primacy of social and economic factors in 
the break-through of the scientific revolution. I t  may be that while ideological, 
philosophical and theological differences are never to be undervalued, what mattered 
most of all were the facilitating pressures of the transition from feudalism to mercan- 
tile and then industrial capitalism, pressures which did not effectively operate in any 
culture other than that of Western, Frankish, Europe. 

In  another place Nasr wonders what Ibn al-Haitham or al-Biriini or al-Khkini 
would have thought about modem science. He concludes that they would be amazed 
at the position which exact quantitative knowledge has come to occupy today. They 
would not understand it because for them all scientia was subordinated to sapientia. 
Their quantitative science was only one interpretation of a segment of Nature, not 
the means of understanding all of it. "'Progressive" science', he says,b 'which in 
the Islamic world always remained secondary, has now in the West become nearly 
everything, while the immutable and " non-progressive " science or wisdom which 
was then primary, has now been reduced to almost nothing.' I t  happened that I 
read these words at a terrible moment in history. If there were any weight in the 
criticism of the modem scientific world-view from the standpoint of Nasr's perennial 
Muslim sapientia it would surely be that modem science and the technology which 
it has generated have far outstripped morality in the Western and modem world, and 
we shudder to think that man may not be able to control it. Probably none of the 
human societies of the past ever were able to control technology, but they were not 
faced by the devastating possibilities of today, and the moment I read Nasr's words 
was just after the Jordanian civil war of September, 1970, that dreadful fratricidal 
catastrophe within the bosom of Islam itself. Since then we have had the further 
shocking example of Bengali Muslims being massacred by their brothers in religion 
from the Indus Valley. Sapientia did not prevent these things, nor would it seem, 
from the historical point of view, that wars and cruelties of all kinds have been much 
less within the realms of Islam or of East Asia than that of Christendom. Modern 
science, at all events, is not guilty as such of worsening men's lot, on the contrary it 
has immensely ameliorated it, and everything depends on what use humanity will 

a This point was made by the Rev. D. Cupitt in discussion following a lecture for the Cambridge 
Divinity Faculty (1970) in which some of these paragraphs were used. It was afterwards published in 
part (Needham, 68). The contrast may be to some extent a matter of degree, since Islamic philosophy 
tended to recognise the material world as an emanation of the divine. 

(1)s P. 14.5. 



make of these unimaginable powers for good or evil. Something new is needed to 
make the world safe for mankind; and I believe it can and will be found. 

In later discussions Nathan Sivin has made it clear that he is just as committed to 
a universal comparative history of science as any of the rest of us. That would be the 
ultimate justification of all our work. His point is not that the Chinese (or Indian, or 
Arabic) tradition should be evaluated only in the light of its own world-view, then 
being left as a kind of museum set-piece, but that it must be understood as fully as 
possible in the light of this as a prelude to the making of wide-ranging comparisons. 
The really informative contrasts, he suggests, are not those between isolated discov- 
eries, but between those whole systems of thought which have served as the matrices 
of discovery.8 One might therefore agree that not only particular individual anticipa- 
tions of modem scientific discoveries are of interest as showing the slow development 
of human natural knowledge, but also that we need to work out exactly how the world- 
views and scientific philosophies of medieval China, Islam or India differed from 
those of modem science, and from each other. Each traditional system is clearly of 
great interest not only in itself but in relation to our present-day patterns of ideas. 
In this way we would not only salute the Chinese recording of sun-spots from the 
-1st century,b or the earliest mention of the flame test for potassium salts by Thao 
Hung-Ching in the + 5th century, or the first correct explanation of the optics of the 
rainbow by Qutb al-Din al-Shiriizi in + 1300,~ as distinct steps on the way to modern 
science, but also take care to examine the integral systems of thought and practice 
which generated these innovations. Modem science was their common end, but their 
evolution can only be explained (that is to say, causally accounted for) in the context 
of the various possibilities opened and closed by the totality of ideas, values and 
social attitudes of their time. 

Section 33(h), on the theoretical background of proto-chemical alchemy, may be 
taken as an exemplification and a test of this way of looking at early science.d Nathan 
Sivin's contribution deals with an abstract approach to Nature which has little to do 
with post-Galilean physical thought. Looking at the aims of the theoretically-minded 
alchemists as expressed in their own words, they turn out to be concerned with the 
design and construction of elaborate chemical models of the cyclic Tao of the cosmos 
which governs all natural change. A multitude of correspondences and resonances 
inspire the design of these models. One can distinguish as elements in their rationale 
the archaic belief in the maturation of minerals within the earth, the complex role of 
time, and the subtle interplay of quantity and numerology in ensuring that the 
elaboratory would be a microcosmos. Once we have reached at least a rough compre- 
hension of the system which unites these elements, we can apprehend the remarkable 
culmination envisaged by the Chinese alchemists: to telescope time by reducing the 
grand overriding cycles of the universe to a compass which would allow of their 
contemplation by the adept-leading, as we have phrased it, to perfect freedom in 
perfect fusion with the cosmic order. But in the course of our reconnaissance we gather 

1 Cf. Sivin (10). b Cf. Vol. 3, p. 435. Cf. Vol. 3, p. 474. * Another attempt at  this approach, applied to mathematical astronomy, will be found in Sivin (9). 



a rich harvest of ideas worth exploring and comparing with those of other cultures, 
including those of the modem world-for instance, the notion of alchemy as a quint- 
essentially temporal science, springing from a unique concept of material immortality, 
a sublime conviction of the possibility of the control of change and decay. And we 
make a beginning towards understanding how the alchemist's concepts determined 
the details-the syrnmetries and innovations of materials, apparatus, and exquisitely 
phased combustions--of his Work, and how new results were reflected in new theo- 
retical refinements as the centuries passed. 

I t  is no less important to be aware that every anticipatory feature of a pre-modem 
system of science had its Yin as well as its Yang side, disadvantages as well as advant- 
ages. Thus the polar-equatorial system of Chinese astronomy delayed Yii Hsi's 
recognition of the precession of the equinoxes by six centuries after Hipparchus, but 
on the other hand it gave to Su Sung an equal priority of time over Robert Hooke in 
the first application of a clock-drive to an observational instrument; and the mechan- 
isation of a demonstrational one by I-Hsing and Liang Ling-Tsan was no less than 
a thousand years ahead of George Graham and Thomas Tompion with their orrery 
of 1706.8 In a similar way, perhaps, the conviction of the existence of material life- 
elixirs cost the lives of untold numbers of royal personages and high officials no less 
than of Taoist adepts, but it did lead to the accumulation of a great fund of knowledge 
about metals and their salts, in the pursuit of which such earth-shaking discoveries 
as that of gunpowder were incidentally made. So also the ancient idea of urine and 
other secretions as drugs might easily be written off as 'primitive superstition' if we 
did not know that it led, by rational if quasi-empirical trains of thought, combined 
with the use of chemical techniques originally developed for quite different purposes, 
to the preparation of steroid and protein hormones many centuries before the time of 
experimental endocrinology and biochemistry. 

The only danger in the conception of human continuity and solidarity, as I have 
outlined it, is that it is very easy to take modem science as the last word, and to judge 
everything in the past solely in the light of it. This has been justly castigated by 
Joseph Agassi, who in his lively monograph on the historiography of science (I) 
satirises the mere 're-arranging of up-to-date science textbooks in chronological 
order', and the awarding of black and white marks to the scientific men of the past in 
accordance with the extent to which their discoveries still form part of the corpus of 
modem knowledge. Of course this Baconian or inductivist way of writing the history 
of science never did justice to the 'dark side' of Harvey and Newton, let alone Para- 
celsus, that realm of Hermetic inspirations and idea-sources which can only be re- 
gained by us with great difficulty, yet is so important for the history of thought, as 
the life-work of Walter Page1 has triumphantly shown. One can see immediately that 
this difficulty is even greater in the case of non-European civilisations, since their 
thought-world has been even more unfamiliar. Not only so, but the corpus of modem 
knowledge is changing and increasing every day, and we cannot foresee at all what its 
aspect will be a century from now. Fellows of the Royal Society like to speak of 

On all these subjects see Vol. 3 and Vol. 4, pt. 2. 



the 'true knowledge of natural phenomena', but no one knows better than they do 
how provisional this knowledge is. I t  is neither independent of the accidents of 
Western European history, nor is it a final court of appeal for the eschatological 
judgment of the value of past scientific discoveries, either in West or East. I t  is a 
reliable measuring-stick so long as we never forget its transitory nature. 

My collaborators and I have long been accustomed to use the image of the ancient 
and medieval sciences of all the peoples and cultures as rivers flowing into the ocean 
of modem science. In  the words of the old Chinese saying: 'the Rivers pay court to 
the Sea'.a In the main this is indubitably right. But there is room for a great deal of 
difference of opinion on how the process has happened and how it will proceed. One 
might think of the Chinese and Western traditions travelling substantially the same 
path towards the science of today, that science against which, on the inductivist 
view, all ancient systems can be measured. But on the other hand, as Nathan Sivin 
maintains, they might have followed, and be following, rather separate paths, the true 
merging of which lies well in the future. Undoubtedly among the sciences the point 
of fusion varies, the bar where the river unites at last with the sea. In astronomy and 
mathematics it took but a short time, in the seventeenth century; in botany and chemis- 
try the process was much slower, not being complete until now, and in medicine it has 
not happened yet.b Modem science is not standing still, and who can say how far the 
molecular biology, the chemistry or the physics of the future will have to adopt 
conceptions much more organicist than the atomic and the mechanistic which have 
so far prevailed? Who knows what further developments of the psychosomatic 
conception in medicine future advances may necessitate ? In  all such ways the thought- 
complex of traditional Chinese science may yet have a much greater part to play in the 
final state of all science than might be admitted if science today was all that science 
will ever be. Always we must remember that things are more complex than they seem, 
and that wisdom was not born with us. To  write the history of science we have to 
take modem science as our yardstick-that is the only thing we can do-but modem 
science will change, and the end is not yet. Here as it turns out is yet another reason 
for viewing the whole march of humanity in the study of Nature as one single enter- 
prise. But we must return to the volume now being introduced. 

Although the other parts of Vol. 5 are not yet ready for press we should like to 
make mention of those who are collaborating with us in them. Much of the Section 
on martial technology for Vol. 5 ,  pt. I, has been in draft for many years now,c but it 
has been held up by delays in the preparation of the extremely important sub-section 
on the invention of the first chemical explosive known to man, gunpowder, even 
though all the notes and books and papers necessary for this have long been collected. 

Chho  tsung yil hai.1 Cf. Vol. 3, p. 484. 
b This picture has been elaborated elsewhere; Needham (59), reprinted in (64), pp. 396ff. 
c Including an introduction on the literature, a study of close-combat weapons, the sub-sections on 

archery and ballistic machines, and a full account of iron and steel technology as the background of 
armament. The first draft of this last has been published as a Newwmen Society monograph; Needham 
( 3 4 ,  (60). 
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At present our collaborators Wang Ling (Wang Ching-NingI), of the Institute of 
Advanced Studies at Canberra, and Ho Ping-Yii at Brisbane, Australia, are seeing 
what can be done about this.8 Meanwhile Prof. Lo Jung-Pang,2 of the University of 
California at Davis, spent the winter of 1969~/o in Cambridge, accomplishing not only 
the sub-section on the history of armour and caparison in China but also the draft of 
the whole of Section 37 on the salt industry, including the epic development of deep 
borehole drilling (Vol. 5 ,  pt. 6). Other military sub-sections, such as those on polior- 
cetics, cavalry technology and signalling we have been able to place in the capable 
hands of Dr Corinna Hana of Gottingen. About the same time we persuaded Dr 
Tsien Tsuen-Hsuin (Chhien Tshun-Hsiins), the Regenstein Librarian at the Univer- 
sity of Chicago, to undertake the writing of Section 32 on the great inventions of paper 
and printing and their development in China; this is now actively proceeding. 
For ceramic technology (Section 35) we have obtained the collaboration of Mr 
James Watt (Chhu Chih-Jen), Curator of the Art Gallery of the Institute of Chinese 
Studies in the Chinese University of Hongkong. The story of these marvellous applica- 
tions of science will be anticipated by many with great interest. Finally non-ferrous 
metallurgy and textile technology, for which abundant notes and documentation have 
been collected, found their organising genii in two other widely separated places. For 
the former we have Prof. Ursula Martius Franklin and Dr  Hsii Chin-Hsiung4 at 
Toronto; for the latter Dr Ohta Eiz6s and his colleagues at Kyoto. When their work 
becomes available, Volume 5 will be substantially complete. 

As has so long been customary, we offer our grateful thanks to those who try to 
keep us 'on the rails' in territory which is not our own: Prof. D. M. Dunlop for 
Arabic, Dr  Charles Sheldon for Japanese, Prof. G. Ledyard for Korean and Prof. 
Shackleton Bailey for Sanskrit. 

Next comes our high secretariat-Miss Muriel Moyle, who continues to give us 
impeccable indexes; Mrs Liang Chung Lien-Chu6 (wife of another Fellow of Caius, 
the physicist Dr Liang Wei-Yao7), who has inserted many a page of well-written 
characters and made out many a biographical reference-card; and Miss Philippa 
Hawking, who hewed away manfully at translations from the Japanese. We are also 
happy to acknowledge the skilled and accurate typing help of Mrs Diana Brodie and 
Mrs Evelyn Beebe, and the editorial work of Mrs Janin Hua Chhang-Ming.8 

All that has been said in previous volumes (e.g. Vol. 4, pt. 3, p. Ivi) about the 
University Press, our treasured medium of communication with the world, and 
Gonville and Caius College, that milieu in which we live and move and have our 
being, has become only truer as the years go by-their service and their encourage- 
ment continues unabated and so does our heartfelt gratitude. If it were not for the 
devotion of the typographical-and typocritical-masters, and if one could not count 

A preliminary treatment of the subject, still, we think, correct in outline, was given in an article in 
the Legacy of China eleven years ago; Needham (47). This has recently been re-issued in paper-back 
form. 



on the understanding, kindness and appreciation of one's academic colleagues, nothing 
of what these volumes represent could ever have come into existence. We have taken 
pleasure on previous occasions of paying a tribute to our friend Mr Peter Burbidge 
of the University Press, and this time perhaps we may be allowed to add mention 
also of our gratitude to Miss Judith Butcher, the amiable Lucina who presided over 
the monstrous birth of Vol. 4, pt. 3. 

As for finance, continuing gratitude is ever due to the Wellcome Trust of London, 
whose generous support has upheld us throughout the period of preparation of these 
chemical volumes. Since the history of medicine is touched upon at so many points 
in them we feel some sense of justification in accepting their unfailing aid. I t  can hardly 
be too much emphasised that in China proto-chemistry was elixir alchemy from the 
very beginning (as it was not in other civilisations of equal antiquity), and by the 
same token alchemists were very often physicians too (much more so than they tended 
to be in other civilisations). For the basic elixir notion was a pharmaceutical and thera- 
peutic one, even though its optimism regarding the conquest of death reached a 
height which modem medical science dare not as yet contemplate. All this will be 
clarified in what follows. More recently our project received a notable benefaction 
from the Coca-Cola Company of Atlanta, Georgia, through the kind intermediation 
of Dr C. A. Shillinglaw, and for this also our grateful thanks are due. Meanwhile, 
and lastly, it should be added that Dr N. Sivin wishes to acknowledge financial assis- 
tance from the National Science Foundation (U.S.A.) and the Department of 
Humanities at the Massachusetts Institute of Technology. 

Let us end with a few words of help to the prospective reader, as on previous 
occasions, offering some kind of waywiser to guide him through those pages of type 
not always possible to lighten by some memorable illustration. This is not intended as 
a substitute for the contents-table, the mu Iu, or as any enlargement of it; but rather 
as some useful tips of 'inside information' to tell where the really important para- 
graphs are, and to distinguish them from the supporting detail secondary in signifi- 
cance though often fascinating in itself. 

First, then, we would recommend a reader to study very carefully our introduction 
(Sect. 33b) on concepts, terminology and definitions, especially pp. 9-12; because 
once one has obtained a clear idea of the distinctions between aurifiction, aurifaction 
and macrobiotics (already referred to, p. xx above), everything that one encounters 
in the proto-chemistry and alchemy of all the Old World civilisations falls into place. 
There is a parallel here with the history of time-keeping, for the radical gap between 
the clepsydra and the mechanical clock was only filled by half-a-dozen centuries of 
Chinese hydro-mechanical clockwork. So in the same way the radical gap between 
Hellenistic aurifictive and aurifactive proto-chemistry at one end, and late Latin 
alchemy and iatro-chemistry at the other, could only be explained by a knowledge of 
Chinese chemical macrobiotics. 

After that the argument develops in several directions, among which the reader 
can take his choice. How could belief in aurifaction ever have arisen when the cupel- 
lation test had been known almost since the dawn of the ancient empires? Look at 



33 b, 1-2, and especially p. 4. What was the position of China in this respect, and 
what were the ancient Chinese alchemists probably doing experimentally ? Read 33 b, 
3-5 ; and c, 1-8. Why were they so much more occupied with the perpetuation of life 
on earth, even in ethereal forms, than with the faking or making of gold ? We try to 
explain it in 33 b, 6. Such an induction of material immortality was indeed the specific 
characteristic of Chinese alchemy, and our conclusion is that the world-view of ancient 
China was the only milieu capable of crystallising belief in an elixir (tan'), good against 
death, as the supreme achievement of the chemist (see esp. pp. 71, 82, 114-15). 

This is the nub of the argument, and in later parts (33i, 2-3, in Vol. 5, pt. 4) we 
follow the progress of that great creative dream through Arabic culture into the Latin 
Baconian and Paracelsian West. Differences of religion, theology and cosmology did 
not stop its course, but there can be no doubt that it was born within the bosom of the 
Taoist religion, and hence the reader is invited to participate in a speculation that the 
alchemist's furnace derived from the liturgical incense-burner no less than from the 
metallurgical hearth (33b, 7, see esp. pp. 127, 154). Finally something is said on 
the physiological background of the ingestion of elixirs (334 I, see esp. p. 291); 
why were they so attractive to the consumer initially and why so lethal later? Here 
belongs also the conservation of the body of the adept after death, so important in 
the Taoist mind in connection with material immortality (33 d, 2, see esp. pp. 106, 
297-8). 

In the sub-section giving the straight historical account of Chinese alchemy from 
beginning to end, chi shih p& m,= as the phrase was (33 e, 1-8, in Vol. 5, pt. 3), no 
part is really more significant than any other. Yet special interest does attach to the 
oldest firm records of aurifiction and macrobiotics expounded in (I), and to the study 
of the oldest alchemical books in (2) and (6, i). Now and then the narrative is inter- 
rupted by passages of detail, especially in (I), (2), (3, iii) and (6, vii) which readers 
not avid for minutiae may like to pass over (esp. pp. 42-652-6,768, I I 1-1 3,201-5); 
such is the wealth of information not previously available in the West. The following 
parts on laboratory apparatus, aqueous reactions, and alchemical theory (all in Vol. 5, 
pt. 4) explain themselves from the contents table, and again no passage stands out as 
particularly crucial; unless it were the relation of the Chinese alchemist to time (33 h, 
3-4). His was indeed the science (or proto-science) of the Change and Decay Control 
Department, as one might say, for he could (as he believed) accelerate enormously 
the natural change whereby gold was formed from other substances in the earth, and 
conversely he could decelerate asymptotically the rate of decay and dissolution that 
human bodies, each with their ten 'souls' (hun3 and pho4), were normally subject to. 
Thus in the words of the ancient Chinese slogan (33e, I) 'gold can be made, and 
salvation can be attained'. And the macrobiogens were thus essentially time- and rate- 
controlling substances-a nobly optimistic concept for a nascent science of two 
thousand years ago. 

Lastly we pass from the 'outer elixir' (wai tans) to the 'inner elixir' tuna), 
from proto-chemistry to proto-biochemistry, from reliance on mineral and inorganic 
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remedies to a faith in the possibility of making a macrobiogen from the juices and 
substances of the living body. For this new concept we coin a fourth new word, the 
enchyrnoma; its synthesis was in practice the training of mortality itself to put on 
immortality. This 'physiological alchemy' occupies Vol. 5 ,  pt. 5 (Sect. 33j, I-8), and 
the basic ideas may be found in two places, (2) especially (i, ii), and (4). I t  was not 
primarily psychological, Iike the 'mystical alchemy' of the West, though it made 
much use of meditational techniques, as did the Indian yogacZra with which it 
certainly had connections. Our conclusion is, at the end of (4) and in (g), that most of 
its procedures were highly conducive to health, both mental and physical, even 
though its theories embodied much pseudo-science as well as proto-science. 

In the end, the iatro-chemistry of the late Middle Ages in China began to apply 
wai tan laboratory procedures to nei tan materials, bodily secretions, excretions and 
tissues. Hence arose some extraordinary successes and anticipations (33 K, I-7), but 
we must not enlarge on them now. And this may suffice for a reader's guide, hoping 
only that he may fully share with us the excitement and satisfaction of many new 
insights and discoveries. 



3 3 .  ALCHEMY AND CHEMISTRY 

(e) T H E  H I S T O R I C A L  D E V E L O P M E N T  O F  A L C H E M Y  A N D  
E A R L Y  C H E M I S T R Y  

In this sub-section we must try to lay bare the roots of chemistry in Chinese culture; 
a development inspired by the profound belief that longevity and material immortality 
were possible, and that these could be attained by a variety of practical techniques.8 
It was natural that dietary regimens should have been one form of these,b but from the 
'nutritional' to the 'pharmaceutical' was only a short step, and before long the 
belief grew up that macrobiotic effects could be obtained by the ingestion of all kinds 
of strange substances, mineral, vegetable and even animal. Since metallic gold was 
the most beautiful and imperishable metal, it naturally came to be associated with the 
imperishability of the immortals,c and if the mortal was to put on immortality it must 
somehow associate itself with the metal or its inner principle or nature.d At first it 
seems to have been thought that the foods or potions of eternal life should be taken 
from vessels of gold, or that libations to the spirits should be poured from them, to 
induce these perhaps to appear and to confer immortality upon the devout invocator. 
Later it was felt that the human body itself must somehow be transformed to a gold- 
like state, and later again that this could be effected by drinking or absorbing prepara- 
tions of some kind of 'potable gold'. The idea that gold and silver could be made 
from other substances arose in China at least as early,e and this aurifaction or argenti- 
faction had two aspects, first a purely practical one in that the adepts in their mountain 
hermitages were not rich men or rulers well furnished with such specie,* but secondly 
also that the making of the noble metals yielded a better product and necessitated 
spiritual and bodily disciplines which would aid the attainment of perpetual life on 
earth. 

There is an interesting discussion in the Pao Phu T m  book on this. Writing about 
+ 300 KO Hung says : g 

I once enquired of my teacher ChCng (Yin),' saying: 'Lao Tzu tells us not to prize things 
that are hard to get,h and says that in a well-ordered society all the gold would be thrown 

8 Cf. Vol. 2, pp. 141 ff. b Cf. Sect. 40 in Vol. 6. 
C This link was established in China, as we shall see, by  the middle of the -2nd century. 
* The Chinese, like other people, accepted a hierarchy of metals among which gold was naturally 

supreme. 
Certainly by the end of the -3rd century, perhaps by the end of the -4th. 

f As in the West, alchemical gold was sometimes made with the altruistic aim of relieving poverty 
(Cf. Pt. 2, P. 234). 

g Ch. 16, pp. ~aff. ,  tr. auct. adjuv. Ware (S), p. 267. 
h TTC, ch. 64. 
'H# 



2 33. ALCHEMY A N D  CHEMISTRY 

away in the mountains, and all the jade scattered in the wi1derness.a Why then did the 
Ancients value gold and silver, and why did they hand down to us records of their processes ? '  
To which he replied, 'What Lao Tzu had in mind was the intolerable effort of the people 
involved in sifting sand? splitting rocks, overthrowing mountains, draining gulfs, and going 
heaven knows where to risk their lives by being crushed or drowned-all in the search for 
gems and jewels. This is what interferes with the proper use of the people's time. This is 
not knowing where to stopc in the pursuit of useless ornaments. If anyone wishes to take the 
Tao seriously, striving to attain the life of the immortals, and yet engages in mercantile 
affairs, he shows himself lacking in faith and humility. Tossing on the deep and courting 
dangers, he will take unfair advantages to make a profit; careless of his life, he will never 
discipline himself to minimise his covetousness. But when an adept (chen jenl) makes gold 
(by transformation) he does so, not in order to become rich, but to consume it himself so 
as to attain (the blessedness of) the holy immortals. This is why the Manuals say that gold 
can be made, and that men can attain salvation (chin kho tso yeh, shih kho tu yehz).d Silver 
can also be ingested, but it is not the equal of gold.' 

I then made difficulties, saying: 'Why not use ordinary gold and silver? Why (go to the 
trouble of) making it by transformation (hua3) ? The transformed product will not be genuine 
(fh then'), and if not genuine it will be counterfeit (cha weis).' Master Chtng replied, 'Mun- 
dane gold and silver are indeed good. But Taoists and their disciples are poor. As the pro- 
verb says: "tlTho ever heard of a fat immortal or a rich Taoist ? "  A teacher and his pupils 
may be five or ten persons-how could so many be supplied with gold and silver ? Besides, 
they could not travel far and wide to collect them. Therefore it is fitting that they should 
make them. And finally the gold which is made by transformation embodies the essences 
of many different ingredients, so that it is superior to natural gold.'= 

Here we have a clear distinction of motives. T h e  exploiter of gem and gold mining 
for the luxury of rulers and officials is condemned, so also is the merchant who piles 
up  profits of gold; but the adept who uses it for the techniques of immortality is 
praised, and most significantly, artificially made gold is considered positively better 
than natural gold. 

All this was alchemy in its purest sense. Of the meaning and etymology of the word 
'alchemy' something has already been said,f and we are now in a position therefor-= +n 

trace the development of the concept of the elixir of immortality in early Chin; 
we shall see, this concept became f ihy crystallised by the - 4th century in the 
of Tsou Yen, and the belief in the feasibility of achieving physical immortality ..,, 
so strong that the emperor Chhin Shih Huang T i  sent several expeditions to search 
for the elixir during the -3rd century.g By the time of the Han dynasty we have 
contemporary records of the activities of aurifactors and magicians at the imperial 
court, due to the great historian Ssuma Chhien. 

As far back as prehistoric times people were wont to paint the human remains in 
burials with colours which would give the appearance or significance of life. Red was 

* TTC, c h  g. b Probably a reference to placer mining. 
C Cf. Ta Hsiieh I, I ,  cf. Vol. 2, p. 566. Cf. p. 27 below. 

Hua tso eh8 chin, nai shih chu yao chih ching, sh& yii tzu-jan ch& ~ e h . ~  
f Vol. 5 ,pt .2 ,pp.9ff . ,  12ff. 
n Cf. Vol. r ,  p. 240, Vol. 4, pt. 3, pp. 551 ff. Also pp. 13, 17-18 below. 
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33. ORIGINS OF ALCHEMY 3 

the colour of blood and its ceaseless movement, so it was a natural piece of sympathetic 
magic to use red pigments in symbolic revivification of the entombed dead. I t  has 
been reported that ornamental stone beads worn by the Upper Cave Man of Chou- 
khou-tien,I dating from the very end of the Pleistocene, were painted red with 
haematite, and that a large quantity of haematite powder was also found scattered 
around the body. This custom persisted through historical times.8 There have been 
many reports of the use of red ochre in colouring skulls and skeletons in palaeolithic 
and neolithic grave5.b But mixtures of iron compounds were not the only red sub- 
stances used in this way.C Pigment on oracle-bones has been ascertained to be cin- 
nabar by micro-chemical meth0ds.d As we found in another connection,e amulets of 
jade, beads or cicadas, were placed in the mouth of the dead during the Chou period, 
and these were sometimes painted with the life-giving colour of red cinnabar or 
haematite.f The I Chou Shuz relates that cinnabar was presented to the Chou king 
ChhCng Wang3 by the tribal people of Phu,4 and according to this account, the event 
would have taken place in the late - 11th or early - 10th century.€! Tombs of the 
-6th century have been found to contain masses of cinnabar, and vermilion paint 
on the remains and the bron2es.h It can hardly be without significance that this 
bright red substance, used in such ancient times as what might almost be called a 
strong magic of resurrection, should have turned out to give rise to the most living 
of the metals, quick- (or living) silver, metallic mercury.' Compounds of this with 
other elements, as also salts of lead, were in widespread common use in high antiquity 
in China (see pp. 15  ff., 123 ff. below). As we shall find, all these substances became 
common ingredients and reagents in the elixir-making of the Chinese alchemists. 

a Ch&ng TB-Khun (4), p. 32, (9), vol. I ,  pp. 35, 37; Loewenstein (I). Oakley (2) has now been able 
to date the 'Red Lady of Paviland' skeleton by radiocarbon methods to - 16,500. Okladnikov found 
red decoration on remains in the Shilka cave, Upper Amur Valley; and down to our own time the Ob 
Ugrians, in the Upper Konda Valley, clothe their dead in red wrappings (Mr R. G. Wasson, priv. 
comrn.). 

b Black (I); Vogt (I). 
c Tombs in the Near and Middle East dating back to the -7th millennium have been found to 

contain bodies or ske!etons painted with ochre or cinnabar (Widengren, I). This was the finding of 
Mellaert, too at Catal Hiiyiik (-6th millennium). 

d Benedetti-Pichler (I). 
VoI. 4, pt. 3, pp. 544, 545. Cf. Laufer (8), pp. 294ff., 301; Biot (I), voI. I ,  pp. 40, 389; Wieger 

(z), p. go. There are close Amerindian parallels. 
f It is interesting that the magic vermilion was also used in European antiquity: 

'Pan deus Arcadiae venit, quem vidimus ipsi 
sanguineis ebuli bacis minioque mbentem' (Virgil, Ecl. X, 27) 

Conington notes that the Greeks and Romans seem not infrequently to have painted their gods red 
(cf. Plutarch, Quaestioms Romanae, 98), especially country deities such as nacchus and Priapus. In 
Tibullus (2, i, 55) the rustic worshipper of Bacchus paints himself with cinnabar. For rninium, as in 
Virgil's line above, was, for Pliny and his contemporaries (cf. Hist. Nat. XXXIII, I I I), cinnabar, usually 
from the Spanish mines of Almaden which are still working today. See Crosland (I), p. 105; Bailey (I), 
vol. I, pp. 119, 217; and on the ancient religious practices Wunderlich (I). A Hebrew parallel can be 
seen in Wisdom I 3.14. 

g Ch. 59, p. 12b; cf. Yuan Chim L& Hun, ch. 119, p. gb. 
h See Bishop (12). 

Cf. the possible connection with liturgical practices, discussed in pt. 2, pp. 128 ff. 
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The concept of material immortality went back to prehistorical days in Chinese 
legend. We have earlier referred to YiI the Archer, who obtained the medicine of 
immortality from Hsi Wang Mu2.a But it was his wife Chhang 0 3  who stole and ate 
the elixir and subsequently became the Lady of the M0on.b An ageless story universal 
in Chinese folklore and art motifs has a jade rabbit (yu thu4) on the moon working 
untiringly mixing and pounding the drugs of immorta1ity.c There are a thousand 
legends, which the Taoists perpetuated, of people attaining immortal life. For ex- 
ample, Lung-Yu,s daughter of Mu Kung,6 Duke of Chhin in the - 7th century, was 
courted by an alchemical immortal, Hsiao Shih,7 who provided her with mercurous 
chloride face-powder d and also taught her to play the flute, after which music they both 
soared into the empyrean-he on a dragon and she on a ph0enix.e In the fabulous 
account of the travels of the Chou High King Mu Wangs (- 10th century) to visit 
the immortal goddess Hsi Wang Mu in the West we are told about a certain 'gold 
paste' (huang chin chih kao9),f which he was shown in the palace of the River Spirit 
(Ho Po Io ) ,~  and which may already imply amalgamation, a favourite process of the 
Taoist alchemists, as we shall later see. 

The question of the antiquity of cinnabar and mercury in China has been raised 
by Dubs (S), and it is one of importance because of the central position of these 
substances in all later alchemy. Perhaps the oldest Chinese reference to cinnabar 
(mercuric sulphide) occurs in the Shu Ching (Historical Classic), where the Yu Kung 
(Tribute of Yu) chapterh lists tann among the tribute products of the region called 
Ching-chou.12 The date of this text is still uncertain but it is truly ancient, perhaps 
of the early -5th century, perhaps based on documents or oral traditions going back 
to the -8th. When mercury was first distilled from cinnabar we do not know, but 
in the Chhin and Early Han (- 3rd century onwards) references come thick and fast, 
and it is hard to say whether hung13 or shuiyin14 (liquid silver) was the earlier term. 
As we saw on a previous occasion, the supply was sufficiently abundant at the time 
of the death of Chhin Shih Huang T i  (-210) to allow a relief map of China to be 
set up in the chamber of his mausoleum, having the great rivers and streams running 
with mercury circulated by a machine.' According to the Huang Lanls encyclopaedia, 
edited by Miu Shih-TCng 16 in + 220, robbers from Kuantung later broke into the 
tomb and made off with the valuable meta1.l But one cannot be sure that Chhin Shih 

a Vol. 2, p. 71; cf. Granet ( I ) ,  p. 376. 
b Cf. Wei Lueh, ch. 6,  p. 3a, and many other texts. 
C This is constantly represented in art--see, for example, Chin Shih So, Shih sect. ch. I ,  (p. 101). 

Cf. Janse (5), pp. 48ff.,  (6), p. 210. 
a Cf. p. 1 2 5  below. See Chun~ Hua Ku Chin Chu,'7 p. 6 b. 
f See Mu Thien Tzu Chuan,'s p. I b  (tr. Ch@ng TC-Khun, z) ,  and TPYL, ch. 811, p. r a. 
g Cf. Vol. 2, p. 103. h See on this Vol. 6 ;  and Karlg~en ( I Z ) ,  pp. 13, 15. 
i Vol. 3, p. 582, where the passage in Shih Chi, ch. 6,  p. 3 I a, is given in translation. Cf. Chavannes 

( I ) ,  vol. 2, p. 194. 
J Quotedin TPYL,ch81z ,p .6b .  
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Huang Ti's tomb was the first to have mercury, for the W u  Yiieh Chhm ChhiuI says 
that the King of Wu, Ho L u , ~  who died about -495, was buried with a whole pool 
of mercury in his tomb-chamber.a Although this is a Later Han book, written by 
Chao Yeh3 in the + 1st century, it may report an authentic tradition. 

The term hung4 is defined as shuiyins in the Shuo W& of + 121,b the Kuang Y a  
of + 230 and many subsequent dictionaries,c and it occurs in the - 2nd century 
both in the Huai Nun Tzu  book* and in the Huai Nun Wan Pi Shu.e The oldest 
extant pharmaceutical work, however, also attributable (at least in part) to the - 2nd 
century, the Shen Nung P& Tshao Ching,f uses the term shui yin, and in general this 
was always later preferred in the pharmacological literature. Among the alchemical 
writers, on the other hand, a different way of writing hung6 grew up, and this must have 
happened quite early because the Huai Nun T m  book also has it; g after which (though 
not in the Shuo W&) it became the commonest form in the spagyrical literature, 
sanctified both by the Tshan Thung Chhi (+ 142) and the Pao Phu Tzu (c.  +30o). 
Many dictionaries such as the Kuang Yiin of + IOI I define it as shuiyin.h To sum up, 
therefore, the distillation of mercury, presumably per descensum, must have started in 
China sometime between the life of Confucius and the first unification of the empire. 
The School of Naturalists and Tsou Yen, whom we shall shortly discuss,' would fit 
the picture very well chronologically, though as yet we have no positive evidence to 
link them with this fundamental chemical discovery. 

Further thoughts relevant at this point were voiced long ago in an interesting paper 
by Lao Kan (6), who drew attention to the social valuation of the colours in Chinese 
antiquity. In close connection with Five-Element theory there grew up gradually a 
body of lore about the colours which were chosen as ceremonially dominant in 
different dynasties. As we saw at an earlier stagej this was much discussed in the 
school of Tsou Yen himself; what is important here is that throughout the Chou 
period and perhaps in late Shang, red was the imperial colour, used for robes and 
vestments, carriages and palace buildings, every kind of object indeed from banners 
to brush-pen ho1ders.k The early Shang was supposed to have used white, and 
the Chhin and Han certainly went over to black,' but red had a long innings and 

a Also quoted in TPYL, loc. cit. It gives a length of 60 ft, but one may accept a width of 6, and 
the idea was doubtless to arrest decomposition of the body. We have seen already (pt. 2, pp. 298, 304) 
how this use of mercury and its salts continued down throughout Chinese history. 

b Ch. I I A, (p. 237.2). 
C E.g. PWYF, ch. 31, ( p .  15CO.23). 
d Cf. p. 23. 
e Cf. p. 25. Some texts write the related m,' perhaps then interchangeable. 
f Cf. Vol. 6, pt. I. 

g In the passage on the growth of metals in the earth; see Vol. 3, p. 640, and here in pt. 4. 
h This was based on the Chhieh Yiin of + 601, now lost as such. Under shm'yin, PW YF, ch. I I ,  

(p. 463.2) relates an abridgment of the story of Chh&ng Wei, on which see p. 38 below. 
Pp. 12ff. below. 

1 Vol. 2, p. 238 and Table 12 on p. 263. 
k Also, significantly, coffins, as in the case of one of the princes of Chhu, excavated at Shouhsien. 
1 The imperial yellow, so evocative of Thang, Sung and Ming China, started only in the Sui time. 

We have seen already in Sect. 30 one of the beginnings of this colour preference change. 
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continued in favour for centuries with the Taoists,a indeed becoming, as me know, the 
popular 'auspicious' colour in all the folk custom of traditional China.b Consequently 
during the early Chou and Warring States periods, formative as they were for Chinese 
proto-chemistry as for many other things, there was a special emphasis on the colour 
red, and this must have meant a wide employment of vermilion (cinnabar) as well as 
its cheaper substitute, red lead. 

Correspondingly the mining of mercury ores becomes prominent quite early. T h e  
famous 'capitalists' chapter of the Shih Chi has an account of a Szechuanese widow 
of the -3rd century who managed mines like those of AlmadCn with great success. 
Her story cannot be better placed than here. We  read:^ 

There was a widow of Pa (Szechuan) by the name of Chhing,' whose husband's ancestors 
had found mercury mines (lit. caves or pits of cinnabar, tan hsiiehz) and monopolised the 
profits for several generations. The family wealth was beyond counting. This woman had 
the ability to look after her enterprises, using much of her wealth as protection so that no 
one molested her or them. The first Chhin emperor considered her a virtuous widow, treated 
her as a protCg6e (Khoa), and caused to be built in her honour a monument called the 
Nii Huai Chhing Thai4 (Tower of the Women's Remembrance of Mistress Chhing). 

Particularly significant here, since Chhing's $offlit must have been c. - 245 to - 210, 
is the statement that the mines had been worked by several generations of her hus- 
band's forebears. Thus the industry must have been flourishing in the - 4th century, 
the time of Tsou Yen, if not already somewhat earlier, in Chi Ni Tzu's time. Another 
mention of 'caves of cinnabar' occurs in some texts of the I Lins (Forest of Symbols 
of the Book of Changes) where it is said that three men went out to collect oranges but 
found a mercury mine instead, so that their wives attained dignity and wealth, each 
worth a hundred ingots of go1d.d Although this book was traditionally attributed to 
Chiao Kan,6 c. -40, it i's more probably of the + 2nd century or a little later, yet the 
incident itself may well be of the Early Han.e 

Another point of Lao Kan's is the ancient use of vermilion for red ink on particu- 
larly important documents of state, hence also for magical exorcisms and the like. 
T h e  Tso Chuan affords an immediate example, involving the burning of a feudal 
register kept in vermilion script (tan shu7);f this incident is datable at -549. From 
the mathematics Section it will be remembered that one of the two most ancient 
magic squares, the Lo Shu, was supposed to have been written in red characters on 

a This is evident from the mid + 2nd-century Thai Phing Ching,* which extols red as the colour of 
fire, the sun, and pure Yang (chs. 2, 4, 7, 119, cf. (p. 682) for example). The motif of blood seems 
not present here, but 'our Thai-Yang Tao is the Way of humane administration, which has no desire 
to harm any of the people'. It is interesting that a symbol still so powerful today as the Red Flag can 
be traced back as far as the Taoist social reformers of the Later Han. 

b See, for example, Tiefensee (I).  
C Shih Chi, ch. 129, pp. 6 b ,  7a; Chhien Hun Shu, ch. 91, p. 6a; tr. auct., adjuv. Swann (I),  p. 431. 
* P. zb, the combination of the Kua Chhien and Hsien. 

On the mercury deposits and resources of China see Tegengren (3); Wei Chou-Yuan (I) and 
Torgashev (I), pp. 243ff. 

f Duke Hsiang, 23rd year; tr. Couvreur (I), vol. 2, p. 391. 
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its first appea ran~e .~  By the time of the Pao Phu Tm book (see pp. 81 ff. below), all 
the talismans and charms were necessarily to be written in red script.b Since we even 
have the names of some of these exorciitic scribes from the HO; Han period,c the 
practice must have arisen during the - 1st century if not before. 

The  concept of a medicine of immortality was undoubtedly much occupying the 
minds of Chinese scholars and projectors by the time of the Warring States period. 
A good example is found in early - 3rd-century texts such as the Hun Fei Tzul book. 
What they say is this:d 

Once upon a time someone presented an elixir of life (pu ssu chih yaoz) to the Prince of 
Ching.3 As the chamberlain was taking it into the palace, the guard at the gate asked if it 
was edible, and when he answered yes, the guard took it from him and ate it. The prince 
was [extremely] annoyed and condemned the guard to death. But the latter sent a friend to 
persuade the prince on his behalf, saying: 'After all, the guard did ask the chamberlain 
whether the elixir could be eaten before he ate it. Hence the blame attaches to the chamber- 
lain and not to him. Besides, what the guest presented was an elixir of life, but if you now 
execute your servant after eating it, it will be an elixir of death [and the guest will be a liar]. 
Now rather than killing an innocent officer in order to demonstrate a guest's false claim it 
would be better to release the guard.' So the prince let him off. 

This event would have occurred in the State of Chhu during the reign of Prince 
Ching Hsiang4 between - 294 and - 261. The  passage was no doubt composed or 
preserved as an exercise in sophistic argument, but it takes its place among a whole 
series of texts of an alchemical or quasi-alchemical character which establish the 
origins of Chinese alchemy in the Warring States period (-480 to - 221) from at least 
the time of Tsou Yen onwards (cf. p. 12). 

An interesting story given in the Chuang Tzu5 book of a man who acquired the art 
of butchering dragons goes as follows: 

Chu Phing-Man6 learnt how to slay dragons from (his teacher) Chihli I,' expending (in 
doing so) all his wealth of 1000 ounces of gold. In three years he became perfect in the art, 
but he never used his skill. 

The commentators say that Chu Phing-Man never used his art because there were 
no dragons to kill, and that the chiin-tzu does not value such techniques but only the 
Tao of the Golden Mean (chung yung chih tao8); yet if we may assume that the story 

Vol. 3, p. 56. Cf. Ku Wei Shu, ch. 34, p. IU. 

b Ch. 17; Ware tr. p. 296, for example. 
C E.g. Chhii Sheng-Chhing.9 
* Chan Kuo Tsht,  c h  5, p. 33 b, tr. Ho Ping-Yli & Needham (4), adjuv. Liao Wen-Kuei (I), p. 235, 

translating the parallel passage in Hun F& Tzu,  ch. 22, pp. S bff. Words within square brackets are in the 
latter text only. It is interesting that this story got into one of the earliest books of European sinology, 
the De Re Literaria Sinensium of Theophilus Spizel (+ 1660), where we may read a Latin version of it 
on pp. 262-3. It was later re-translated by Imbault-Huart (z ) ,  who added (I, p. 70) a very similar story 
with Tungfang Shuo as the hero, from the PO Wu Chih, ch. 8, p. 6a. 

Ch. 32 (Pu C h h g ,  ch. IOA, p. 17a), tr. auct. adjuv. Legge (S), vol. 2, p. 206. Attention to this 
passage was first drawn by Barnes (2). Dubs (5) is not disposed to accept an alchemical allusion, and in 
any case regards the chapter as a Han interpolation, but we differ on both points. 
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was based on something factual, it is easier to attach to it an alchemical meaning. 
Chu Phing-Man might well have learnt the art in secrecy but neither spoke about it 
nor used it. The metaphor of dragon-slaying is common to alchemy all over the world, 
connected, of course, with the formation of the calx or the sulphide of a meta1.a I n  any 
case the story would be of the late -4th century. 

The Taoist cult of the holy immortals, so closely associated with alchemy, 
does not loom very large in the Chuan~ T m  book, but there are passages which 
speak about them clearly enough. For example, Kuang ChhCng Tzul was already 
1200 years old when Huang Ti  went to call upon him;b and Nii Yii2 transmitted his 
art of maintaining perpetual youth to Puliang 1,s refusing to reveal it to Nanpo 
Tzu-Khuei,4 whom he considered unsuitable as a discip1e.c In  another place a signifi- 
cant passage reads : * 

Far away on the Ku-shC Shans (mountains)= there live numinous men whose flesh and 
skin are smooth as ice and pale as snow. Their ways are (innocent) like those of young girls. 
They do not eat the Five Cereals but inhale the wind and drink of the dew. They ride on the 
chhi of the clouds, and drive flying dragons which carry them roaming beyond the Four 
Seas; yet when they concentrate their spiritTlike powers, living things are not attacked by 
the corruption of disease, and every year brings plentiful harvests. 

Here Maspero was surely rightf in seeing a reference to the dietary regimen, the 
respiratory exercises, and the meditational techniques with a background of Shamanic 
flight ecstasy# all characteristic of the early aspirants to Taoist material immortality. 
But of alchemy itself there is no further word from Chuang Chou. 

The belief in material immortality during the time of the Warring States was 
sufficiently strong to draw the criticism of the philosopher Lieh Yii-Khou, who 
affirmed that 'he who hopes to perpetuate his life or to shut out death is deceived as 
to his destiny'.h The following remark also comes from him: 

That skull and I both know that there is no such thing as absolute life or death. This 
knowledge is better than all your methods of prolonging life, a more potent source of hap- 
piness than any other.' 

The dating of such passages is as usual very difficult, for some parts of the Lkh Tzu 
book may go back to the -5th century and others may be as late as the +4th. 

The difficulty about this interpretation is that in the later alchemical literature one can 'slaughter' 
metals (e.g. ssu shui yin6 in the Tshan Thung Chhi) but where dragons are concerned one is generally 
marrying them off. In Thang texts ssu usually stands for ssu tu,7 'to kill the toxicity of' something, 
especially metals. It is not equivalent to fus or chih9 (cf. pt. 4). Also the phrase tku lung10 does not recur 
in Iater alchemical writing. 

b C h  11, Legge (S), vol. I, p. 299. 
C Ch. 6, Legge (S), vol. I, p. 245. 
* Ch. I ,  tr. auct. adjuv. Legge (S), vol. I, pp. 17off.; FhgYu-Lan(s),p. 36; Maspero (13), pp. 205-6. 
e Or Ku-i Shan. 
' (131, PP. 205ff. 
g Quite possibly induced by cryptogarnic or other plant hallucinogens. 
h Lieh Tzu,  ch. I ,  p. ~ o b ,  tr. L. Giles (4), p. 24. 
1 Lieh Tzu,  ch. I ,  p. 6b, tr. L. Giles (4), pp. 22-3. 
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A study of the hagiography of the immortals, the large literature about the lives, 
achievements and 'miracles' of famous hsien,a quickly gives an idea of the Chinese 
conception of the early adepts and how they achieved immortality. The Lieh H& 
ChuanI (Lives of Famous Immortals),b a work attributed to Liu HsiangZ (c. - 50) but 
certainly by an unknown Taoist who lived between the + 2nd and +4th centuries, 
gives accounts of 71 immortals, many of whom inhabited the legendary period of 
Chinese antiquity. Prominent among the means of attaining the state of hsien-ship 
was the ingestion of a number of unprocessed mineral and plant substances (see 
Table 106). I t  is hard to say how seriously any real adepts followed such procedures,c 
and doubtless what ethereality and longevity they attained was due to an ascetic 
dietary regimen, but at any rate these pharmacological-alchemical methods were part 
of the corpus of legend from early times, and the urge towards macrobiotic achieve- 
ments is beyond doubt. Among the legendary immortals were Chhih Sung Tzu,~ 
who ingested jade as a suspension in blood, Fang Hui4 who treated mica and other 
minerals to render them potable, WO Chhiian,s who presented pine-seed elixirs to the 
emperor Yao6 (but the latter could not find time to try them out), PhCng T s u , ~  who 
lived on cinnamon and magic mushroorns,d Jen Kuang,g who took an elixir, and 
Chhih F u , ~  who prepared one from mercury and consumed it together with nitre (or 
saltpetre).e I t  is of interest to note that Fan Li,IO the putative - 5th-century author of 

This subject has been discussed at some length earlier; see Vol. 2, pp. 152ff. 
b Tr. Kaltenmark (2). This book is not mentioned in the bibliographical chapters of the C h k  Hun 

Shu, but KO Hung discusses it in his P m  Phu Tzu (Nei Phien), ch. 2, p. ga ;  tr. Ware (S), p. 41. 
C Most probably many did. When one of us (N.S.) was in Thaiwan in 1962 he met a Taoist who told 

him that he used shih chung humg tzu11 frequently (brown haematite, RP&) together with certain berries 
which he showed him. Abstaining from cereals (chiieh h12)  was of course a widespread practice, dis- 
cussed in many of the medical books. 

d The identification of urhat was meant by this Taoist religious symbol is a matter of much difficulty 
(cf. pt. 2, pp. I 16, 121 above). I t  certainly had a reference wider than anything we should call a fungus 
today, for it couldinclude mineral excrescences recallingthe shape of mushrooms, all kinds of cryptogams, 
and doubtless some fictitious plants. See, for example, Pao Phu Tzu (Nei Phien), ch. I I ; tr. Feifel(3) and 
Ware (S), pp. 177ff.; cf. Chikashige (I), pp. zgff. We shall discuss the chih at length in Section 45. 

One curious account is that of a man called 'Father Cinnamon' (Kuei Fu13), who surprised people 
by turning black, white, yellow or red in succession (Kaltenmark (z), no. 31, p. 118). The fact that 
these were emblematic colours of three of the four quarters and the centre is perhaps less interesting 
than the statement that he lived upon kuk" (cinnamon) and khueils (mallow), together with the brains 
of tortoises. One wonders whether this idea of colour-changes was inspired by some ancient observa- 
tions that red or blue extracts of certain plants would change colour according to acidity, salt content, 
etc. One might think of Kuei Fu therefore as the litmus-immortal. Litmus itself comes from a lichen 
Lccmwa tartarea, but anthocyanin extracts of higher plants behave in the same way. The mallow of the 
Shen Nung P& Tshm Ching is Malva vertin'llata (R280; CC747). On the general history of colour-tests 
see Greenaway (I). Colour-change indicators did not become really important until the rise of volu- 
metric analysis in the + 18th century, with its associated techniques of quantitative washing. In this con- 
nection some liturgiologist ought to write the history of the ablutions at the Christian eucharist, when 
the chalice and the fingers of the celebrant are washed, first with unconsecrated wine, then with this 
mixed with water, and finally with water alone. T o  a modem chemist, washing out a vessel with the 
solvent would seem the merest common sense, yet in earlier ages it would not have been so obvious, and 
one would like to know what branches of chemical technology first developed it, and whether it was in 
East or West. Quantitative analysis was of course only a special case of the conservation of what was 
precious. 
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Fig. 1342. Chhih Sung Tzu, the Red Pine Master (from Lieh Hsien Chhiinn Chunn, ch. I ,  p. 8a). 
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Table 106. Agents of immortality in the ' Lieh Hsien Chuan' 

the Chi Ni Tm19 book, which we shall quote presently, is listed among the im- 
mortals-he also is said to have been fond of eating cinnamon. Among the many 
immortals described by Huangfu MiZO in his Kao Shih Chuan21 (Lives of Men of 
Lofty Attainments), c. + 275, is one Ho Shang Chang Jen,22 said to be the teacher of 
An Chhi sh&ng,23 the famous immortal so much sought after by the emperors Chhin 
Shih Huang T i  and Han Wu Ti, as we shall see 1ater.d I t  was said that An Chhi 
sh&ng had among his pupils one Mao Shih Kung,24 who in turn imparted his know- 
ledge to Lo Hsia Kung,25 who had a disciple called Lo Chhen Kung26 ($. - 3rd cent.). 
The adept Kai Kung,27 the teacher of the Early Han minister Tshao Tshanzs 

Cinnabar is still used as a drug in India today, mma-karadhwq-a (Mahdihassan (16), p. 23). 
b The following five clearly identifiable plants all occur in the oldest extant pharmacopoeia Shen 

Nung P& Tshao Ching, on which see Vol. 6, Sect. 38. 
C Amnita spp. may have been included, significantly, here; see the discussion in pt. 2, pp. I 16 R. and 

Vol. 6. 
d Kao Shih Chuan, (p. 62). 
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No. of 
adepts 

consuming 

I 

I 

I 

I 

I 

3 
I 

I tan shaI 
hung2 

I yii3 

yiin m . 4  
shzh suz 5 

shih chih6 
I hsiao shih7 

cinnabar (HgS) a 

f"ercu'Y (Hg) 
jade 
mica 
stalactite (CaCO,) RP 68 
siliceous clays RP 57 
nitre (NaNO,) or saltpetre (KNO,) 

sung yeh 8 

sung tmr 9 
kueiI0 

1 (tshang-)shu" 

I thien m& t~ngI"I3*~4 

phlng le iIs  

I fu ling16 
I 

i (ling-)chih" 

tan18 l - 

pine tree leaves 
pine tree seeds 
cinnamon, Cinnammum Cassia ( = armticurn) 

Lauraceae; CC 13 18; R494b 
a composite, Atractylis ovata; CC34; R I ~  
a liliaceous plant, Asparagus lucidus; 

CC 1830; R676 
a bramble, Rubushi~sutus ( = Thunbergii) Rosaceae; 

CC 1162; R459; Anon. (109)' vol. 2, p. 275 
a fungus, Poria (Pachyma) cocos, 'Indian bread' 

or 'tuckahoe'; CC2320; R838 
perhaps a lichen Gyrophora esculents (=vellea); 

CC2327; R818 or a fungus I;bmes japonicus; 
cc2301c 

miscellaneous plants in combinations 
unidentified elixir, perhaps cinnabar 

I 

I 

I 

I 

I 

I 

3 
I 
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(d. - rgo), was said to have been his discip1e.a Such is the sort of chain of transmission 
which we meet with constantly in early Chinese macrobiotics.b 

One character who cannot be omitted here is Lingyang Tzu-MingI (or Tou Tzu- 
Mingz) who must have lived in the Han before the end of the -t- 1st century, and 
who has a place in the Lieh Hsien Chuan.c We have encountered him before in con- 
nection with what must be the earliest reference in any culture to the reel of the 
fishing-rod,d the which he used to capture a white dragon, ultimately his vehicle to 
the heavens, or at least to the top of a sacred mountain. He was also famous for 
consuming mineral substances, especially coloured clays, which were supposed to 
have elixir properties. Whether Lingyang was fully a historical person or not, he 
had the almost unique fate of giving his name in perpetuity to a chemical substance, 
metallic mercury, for which it became one of the synonyms (cf. Table 95, no. 125).e 
His fame grew as time went on, and the Sui bibliography lists in its medical section a 
Ling Yang Tzu Shuo Huang Chin Pi Fa3 (Lecture on a Secret Method for Yellow 
Gold by Master Lingyang).f By the Sung he could be regarded as the first originator 
of aurifaction itse1f.g At the same time his name was also closely connected with the 
beginnings of physiological alchemy, especially respiratory techniques and some sort 
of heliotherapy (cf. pt. S), on which a manual entitled Lingyang Tm-Ming Ching4 
undoubtedly existed in the time of Wang 1,s the commentator on the Odes of Chhu 
(p. +I15 to i-135). 

(i) The School of Naturalists and the First Emperor 
The beginnings of alchemy in China are very much connected with the School of 
Naturalists. We have mentioned earlier that its founder Tsou Yen6 (c. - 350 to - 270) 
made lists of natural products, describing minerals, chemical substances, plants and 
anima1s.h He and his followers were undoubtedly responsible for the first system- 
atisation of the theories of Yin and Yang and of the Five Elements, so fundamental 
in all later natural phi1osophy.i We repeat here two important passages which point 
to the alchemical interest of his school. The first, from the Shih Chi, runs thus:j 

See Shih Chi, ch. 54 and CHS, ch. 39, p. I I a on Tshao Tshan. Cf. Dubs (z), vol. I ,  p. 143. 
b See Table 1 1 0  on p. 77. Cf. TT878, ch. I, p. IU, ch. 2, p. ga, a Sung text. 
C Tr. and annot. Kaltenmark (z), pp. 183ff. 
d Vol. 4, pt. 2, p. loo. 

KO Hung mentions it in a list of cover-names, PPTINP, ch. 16, p. 6b, cf. Ware (S), p. 271. A 
parallel is the case of the Sung or pre-Sung physician Kuo Shih-Chun7 who gave his name to the 
Rangoon creeper Quisqualis indica, an anthelminthic plant (Sect. 38). 

f Ch. 3, (p. log), among books on elixirs and other macrobiotic techniques. 
g As by Li Kuang-Hsuan8 in TTz63, p. %a. h Vol. 2, p. 233. 

Among the thaumaturgical legends that grew up about him was one according to which he had 
rendered a cold and barren valley suitable for raising crops, fruits and vegetables, by playing certain airs, 
like Orpheus, on his pipe. The chhi of the place responded (Vol. 4, pt. I ,  pp. 29, I 35). It is interesting 
to find a similar story told of another reputed alchemist, Albertus Magnus, who made a garden blossom 
out of season for the visit of Duke William I1 of Holland in + 1249 (Partington (3), p. 7). 

J Ch. 28, pp. rob-11 b, tr. Chavannes (I), vol. z, p. 152, vol. 3, p. 435; Dubs (S), eng. et mod. auct. 
Parallel passage in CHS, ch. 25 A, pp. IZ a-13 a. 
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From the time of (Kings) Weir and Hsuan2 of the State of Chhia the disciples of Master 

Tsou discussed and wrote about the cyclical succession of the Five Powers. When (the King 
of) Chhin became (the First) Emperor (in -221), people from Chhi sent in memorials 
(bringing these theories to his notice). And the First Emperor (Chhin Shih Huang Ti) 
chose them and gave them employment. Moreover from first to last Sung Wu-Chi,3 ChEng 
PO-Chhiao,4 Chhung Shangs and HsienmEn Kao6 were all peopleb from (the State of) Yen 
who practised the method of (becoming) immortals by the use of magical techniques, so 
that their bodies would be etherealised and metamorphosed by some transmutation (hsing 
chieh hsiao hua7).c For this they relied upon their services to the gods and spirits. 

Tsou Yen was famous among the feudal lords (for his doctrine) that the Yin and the Yang 
control the cyclical movements of destiny. The men who possessed magical techniques, 
and who lived along the sea-coast of Yen and Chhi, transmitted his arts, but without being 
able to understand them. From this time on one cannot count the constantly increasing 
number of those persons who performed deceptive wonders, flatteries, and illicit practices.d 

Then beginning with (Kings) Wei and Hsiian (of Chhi) and (King) Chao of Yen,e people 
were sent out into the ocean to search for (the fairy isles of) Ph&ng-Lai? Fang-Chang,9 and 
Ying-Chou.10 These three divine (island) mountains were reported to be in the Sea of Po,I1 
not so distant from human (habitations), but the difficulty was that when they were almost 
reached, boats were blown away from them by the wind. Perhaps some succeeded in reaching 
(these islands). (At any rate, according to report) many immortals (hsien) live there, and the 
drug which will prevent death (pu ssu chih yaoI2) is found there. Their living creatures, both 
birds and beasts, are perfectly white, and their palaces and gate-towers are made of gold and 
silver. Before you have reached them, from a distance they look like clouds, but (it is said 
that) when you approach them, these three divine mountain-islands sink below the water, or 
else a wind suddenly drives the ship away from them. So no one can really reach them. Yet 
none of the lords of this age would not be delighted to go there.f 

The transmission of secret writings or perhaps oral traditions of the school of 
Naturalists to the circle surrounding Liu An,'-' the Prince of Huai Nan,I4 during the 
-2nd century is revealed in a second passage from the Chhien Han Shu, which says,g 
referring to about - 60 : 

At that time the emperor HsuanTs (r. - 73 to - 48) was desirous of following in the 
footsteps of Han Wu Ti.h He summoned to his side eminent scholars and able men. (Liu) 
KSng-ShSng16 (i.e. Liu Hsiang) was (a young man) of penetrating intellect and well versed 
in literature. Together with Wang Pao17 and Chang Tzu-Chhiao 18 and others he was called 
to court, and presented a poetical writing in several dozen chapters. Now the emperor was 

a The two reigns covered -377 to -312. 
b These may or may not have been historical personages; Han writem refer to them as 'former 

immortals'. Yet they may well have been magician-Naturalists of the State of Yen contemporary with, 
or earlier than, Tsou Yen himself. It is suggested (cf. Vol. 2, p. 133) that hsien-m& transliterates shaman. 

C Or, 'so that they might be released from the flesh by fusion and transformation'. 
d A strong hint of alchemy. 

R. -311 to -278. 
f The expeditions into the Eastern Ocean are quite historical and have been discussed at length in 

Vol. 4, Pt. 3, PP. 55 1 ff. 
g Ch. 36, p. 6b, 7a; tr. auct. adjuv. Dubs (5). h Cf. p. 35. 
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interested in the matter of reviving the arts and techniques of the holy immortals. (The 
Prince of) Huai-Nan had had in his pillow (for safe-keeping) certain writings entitled Hung 
Pao Yuan Pi Shux (Book of the Infinite Treasure in the Secret Garden). These writings told 
about the holy immortals and their arts of conjuring spirits and making gold, together with 
Tsou Yen's technique for prolonging life by a method of repeated (transmutation) (chhung 
taoz).a Most people at that time had never seen these writings, but (Liu) TC,3 the father of 
(Liu) KCng-ShCng, had, in the time of the emperor Wu (- 123), investigated the case of 
the (Prince of) Huai Nan, and (after his downfall) had secured his books. . . .b 

This story remained famous for long after wards.^ I t  will be remembered from prev- 
ious volumes that the group of proto-scientists and naturalist philosophers gathered 
around Liu An is regarded as responsible for that great compendium of natural 
philosophy, the Huat' Nan Tzu book (c. - 120). There is also the important collection 
of quasi-technological, quasi-magical procedures mentioned above and usually en- 
titled Huui Nun Wan Pi Shu (The Ten Thousand Infallible Arts of the Prince of 
Huai-nan) which has come down to us from the same group. T o  this, as also to the 
government-supported alchemical trials of Liu Hsiang, we shall return presently 

(PP. 25, 35). 
A list of chemical substances is included in the Chi Ni Tm,4 also known as Fan Tzu 

Chi Jan,s a book attributed to the - 5th-century administrator, wealthy merchant and 
alchemist Fan Li, whom we first came across long ago.* I t  records conversations 
between a naturalist philosopher Chi Ni Tzu or Chi Yen6 with Kou Chien,' King of 
Yiieh. Whether Chi Yen was a historical character or an invention of the writer of 
the book, who fathered it on Fan Li, we do not know, but it must belong to a southern 
school of natural philosophy connected somehow with Tsou Yen, and therefore 
datable in the late -4th or early - 3rd century. Besides the theoretical discussions it 
contains elaborate lists of things, minerals, plants and animals, sometimes with 
prices and notes about provenance and quality, a very intriguing feature in view of 
the fact that Fan Li was a famous merchant as well as a princely adviser. Among 
these lists are found metallic lead (ha' chhien *), lead monoxide, litharge (huang tang), 
lead carbonate (shui fh'o), sulphur (shih liu huangII), red bole clay (chhih shih chih~z), 
calcareous spar (trigonal calcium carbonate), or perhaps gypsum, hydrated calcium 
sulphate (ning shui shih's), stalactitic calcium carbonate (shih chung juI4), brown 
haematite, hydrated ferric oxide (yii yii liang's), saltpetre or potassium nitrate 

This phrase is extremely significant because of the later obsession of the Taoist alchemists for 
repeatedly separating and combining mercury and sulphur in cyclical transformations. See pp. 86, I 10, 
below. 

b Already in the + I ~ t h  century it was pointed out by Liu F&ng-Shih that Liu T& cannot have been 
the investigator in the Huai Nan Tzu case, for he was only a few years old at the time, not born before 
- 126. It was probably the grandfather, Liu Pi-Chiang16 (- 164 to -85). who made the investigation 
and obtained the books. Nevertheless, we have a statement in CHS, ch. 36, p. g a, that Liu Te, when 
young. was fond of Taoism and liked to cultivate the techniques of the immortals. 

C Cf. PO Wu Chih (c. +270), ch. 5 ,  p. 5 b. 
* Vol. 2, pp. 275, 554. The extant fragments have been collected in YHSF, ch. 69, pp.  gaff. 
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(hsiao shihI),a talc or soapstone, hydrated magnesium silicate (hua shihz), potash 
alum, the double sulphate of potassium and aluminium (fan shiha), malachite (basic 
copper carbonate) in the nodular form with large holes (khung chhing4), and in the 
stratified form ( t s h e  chhings), azurite (pai chhings), blue azurite (fu chhing7),b both 
with less copper hydroxide than malachite, red haematite, specular iron ore, ferric 
oxide or ochre (shih che^8),c and a blue variety of siliceous clay (chhing oQ).* 

The Chi Ni Tmr book contains an entry of great chemical significance, but the only 
text now available to us, which was preserved in the Thai-Phing Yii L-an, includes the 
word &h010 (generally meaning 'a mistake') in the passage,e which reads: hei chhien 
chih tsho hua chhtng huang tan, tan tsai hua chih chhhg shui fh." I t  would be difficult 
to make sense of this as it stands: but the text presents a clear and definite meaning 
if we assume that it originally had the word tshuI2 instead of tsho, but that corruption 
had substituted the chin13 radical for the yuI4 radical. Hk chhien is metallic 1ead;g 
huang tan normally refers to litharge, the red or yellow oxide of 1ead;h and shui f& 
is ceruse or basic lead carbonate, Pb3(OH),(C03),.i The passage wouId thus read: 
'When metallic lead meets with vinegar it turns into "litharge ", which in turn changes 
into white lead.'l Here perhaps the basic lead acetate was mistaken by the early 
Chinese alchemists for litharge, especially if there was discolouring by hydrogen 
sulphide. The text must surely therefore have referred to the so-called 'Dutch 
vinegar process' of making white lead,k well known later in the Chinese pharmaceut- 
ical natural histories and in the traditional chemical technology of China and Japan.1 
There is a full account of it in the P& Tshao Kang Mu (+ 1596)m under the name 
fh hsi,'s 'powder of (black) tin (i.e. lead)'. Before the Ming the pharmacal naturalists 
mostly confined themselves to its medical uses, but they attest its antiquity, for the 
Shen Nung P& Tshao Ching includes it, under the same name, with a synonym chieh 
hsi,l6 'dissociated (black) tin (i.e. lead) '.n This is good evidence, in our view, for a date 

a See the discussion in pt. 4 below. 
b The text gives lu chhing,I7 where lu is pmbably a misprint for fu. 
C Shih eh& is probably the same as tai ch.? shih.18 
d Not in RP. But since pm 0'9 is synonymous with pai shih we may assume that chhing o may 

be synonymous with chhing shih chih,Z1 the blue variety of siliceous clay according to RP57a. 
8 TPYL, ch. 812, p. 7 a ,  and Chi Ni Tzu (in YHSF), ch. 3, p. I b. 
f It is true that one of the ancient meanings of tsho was 'gilding' (Shuo W&). 
LT RP 10; TPYL gives hei kung22 which is synonymous with hei chhien. 
h Though a sample of the traditional substance analysed at Peking in 1928 was found to contain lead 

peroxide and carbonate. RP 13 and 14. 
WIZ. 

1 Schafer took note of this passage, (g), p. 422, but did not hit upon the emendation which clarifies 
the matter chemically. 

k See Mellor (I), pp. 664-5; Sherwood Taylor (4), pp. 83ff. Tan bark, wet hay or dung provides. 
CO, and enough heat to volatilise the acetic acid, acetate being the intermediate product. 

1 Cf. Atkinson (2). 
m Ch. 8, (pp. 15, 16), RP 12. Also a little later in TKKW, ch. 14, pp. I I  b, Iza, tr. Sun & Sun (I), 

p. 256. Unfortunately Sung Ying-Hsing gave no illustration. We shall return to the process in Sect. 34. 
n Mori ed., p. 85. 

' R E  ' ? # E  S E  ' S W  B W  Q W  ' RW 
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in the - 2nd century, not so long after the Chi Ni Tzu book. Since the provenance is 
said to be from valleys in the mountains it might be argued that naturally occurring 
cerussite was alone known, but the name reveals that this cannot be so, for the 
conscious connection with lead would imply a knowledge of the artificial product. In  
the works of the p& tshao tradition lead carbonate is recommended as antiparasitic, 
anthelminthic, emmenagogue and abortifacient, also in soothing antiseptic plasters for 
bums, wounds or ulcers; and many other usesa The old looseness of the name, 
confusing lead with tin, was already corrected in the Hsin Hsiu P& Tshao of + 659. 

The use of white lead for cosmetic purposes as 'face-powder' or 'face-cream' goes 
back a long way, it seems, both in East and West. I t  has been found in Indus Valley - .  

sites and in Greek graves of the -4th century,b as also in ancient Egyptian remains,c 
but one can never be sure that these samples were artificially made, since impure lead 
carbonate (cerussite) can occur, as just mentioned, in Nature. I t  is usually said that 
the vinegar process was described by Theophrastus (d. -287),d as well as by Pliny, 
Vitruvius and Dioscorides, but a close examination of the passages led Bailey to the 
view that their psimithion or cerussa was the acetate rather than the carbonate; 
though the latter was known as a natural earth.e In  any case lead salts of white - 
character in some form or other were being used for cosmetic purposes in Western 
antiquity already by Xenophon's time (d. c. -350).f The same would be true of 
China, where lead carbonate face-powder has been found in tombs of Chhin and Han 
date by archaeologists; g but again we do not know whether it was artificially made. 
Here it is worth pointing out, however, the great significance of the two distinct 
stages mentioned so clearly in the Chi Ni Tzu statement, for the acetate is indeed an 
intermediate product in the process. 

If this text can be placed about -300, there is a still earlier reference in the MO 
Trm book, perhaps nearer -400, which says that 'Yii the Great invented (face-) 
powder'.h The attribution is of course legendary, and one cannot rule out natural 
ceruse, or even a simple paste of rice-flour and water, but the date is near enough to 
the Chi Ni Tzu to warrant a possible connection. Presumably the oldest name for lead 
carbonate was shui f&,I 'water powder', as in the Chi Ni Tzu list (p. 14), but its 
most common ancient name was hu f&,2 not indicating any foreign origin but, as the 
Shih Mizg3 explains (+ I W ) , ~  a corruption of hu f&,4 'paste, or ointment, powder'. 
Later tradition ascribed lead carbonate cosmetic to the Shang period as the invention 

Cf. CLPT (+ 1249), ch. 5, (p. 127.1). b Caley (5). C Lucas (I), pp. ~ooff.,  276. 
d Pen'Lith6n, 101. Cf. Neuburger (I), p. 193; Smythe (I), pp. 16ff.; Pulsifer (I), pp. 2051; Mellor 

(2), vol. 7, p. 828. 
(I), vol. 2, pp. 204, 213. Cerussite is quite a common mineral (Mellor (z), vol. 7, pp. 829-30). But 

the lead carbonate process must have been worked by Galen's time in the +znd century since he 
mentions the use of dung in his De Simplicium Medicamentorum Temperammtis. 

f Oikonmnikos, X, 7. 
g Harada & Tazawa (I), p. 33 for Lo-lang in Korea; Bergman (I), p. 125 for Lou-lan in Sinkiang. 
h Fide TPYL, ch. 719, p. I a; Shih W u  Chi Ywn, ch. 3, p. 18a, b ;  PTKM, ch. 8, (p. 16). The passage 

seans not to be in the MO Tau now, but it may easily have dropped out since the Sung. It would be 
natural for MO Ti to have inveighed against face-powder, though Ta Yii was a great hero of his. 

Ch. 15, (p. 240 in Wang Hsien-Chhien's ed.). 
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of the last ruler, the voluptuary High King Chou,I but this legend hardly arose 
before the end of the Han.a The Huai Nan Tzu book (- 120) also has a revealing 
saying: 'Lacquer does not refuse to be black, lead does not decline to be white.'b 
White lead paint for walls is recorded in the Han Kuan I , C  and, at a more elegant 
level, white lead ink was used by scholars for commenting on textual passages written 
in black on wood or bambo0.d The former use at least is one very good reason for 
believing that the Chinese product was indeed lead carbonate from Chi Ni Tzu on- 
wards, since the acetate has nothing like the same pigmentary density or 'covering 
power'.e Artificial lead carbonate face-powder must have been used during the Han 
because a poem of the Lady Pan chieh-yii2 (c. -20) refers to it as 'blended lead' 
(tiao chhim3).f Lastly, Wei PO-Yang in the mid + 2nd century remarks in the Tshan 
Thung Chhi that ceruse goes back to metallic lead when treated with charcoal, an early 
testimony to the reducing power of carb0n.g All in all, it would seem sure that the 
Chinese were making basic lead carbonate by the 'Dutch process' by about -300, 
whatever may have been happening in other cultures at that time. We must now return 
to the more elated realms of alchemical aspiration. 

The search for the medicine of immortality by the first emperor, Chhin Shih Huang 
Ti, in the - 3rd century, and the activities of the shamans, wu and fang-shih around 
him have already been referred to in previous volumes of this w0rk.h It remains only 
to quote the following passages from the Shih Chi:i 

During the 28th year of his reign Shih Huang Ti (- 219)J despatched Hsii F u ~  with several 
thousand young men and maidens to go and look for (the abodes of) the immortals (hidden) 
in the Eastern Ocean. . . . During the 32nd year (-215) he went to Chieh-shihs and sent 

L See PO Wu Chih (+zgo), in TPYL, ch. 719, p. r a  (not in all reconstructed versions); Chmg Hua 
Ku Chin Chu (+925), ch. 2, p. 6b; Hsii Shih Shih (+960), in SF, ch. 10, p. 51 a, b. Copied in PTKM, 
ch. 8, (p. 16) and elsewhere. 

b Ch. 11, p. 3a, also cit. TPYL, ch. 719, p. I b, which writes chhim,6 lead, instead of f&,7 powder. 
Wallacker in his translation, (I), pp. 31-2, prefers a different interpretation. The saying occurs in the 
context of Liu An's excellent contention that there is no nobility or baseness inherent in natural things. 

C By Ying Shao (d. + 195), cit. TPYL, ch. 719, p. za. Again in Yeh Chung Chi, cit. ibid. with refer- 
ence to Shih Hu of the Later Chao (r. +334 to +349). Cf. Vol. 4, pt. 2, p. 287. 

d See Yang Hsiung's letter to Liu Hsin (c. - 20) in CSHK (Chhien Han sect.), ch. 52, p. 9a. Schafer, 
who noted this from another collection, shows that the practice can be attested also from the +5th 
century, %hen such white brushes were calledfhpi,a 'powder-pens', (g), p. 437. We shall havemore to 
say about white and red inks as valuable tools of scientific writers when describing the p& tshao tradi- 
tion in Sect. 38. 

Furthermore, lead acetate was not listed and separately discussed, under the quite different name 
of chhien shuangv (frost of lead) until the Jih Hua Chu Chia P& Tshao of +972; cf. PTKM, ch. 8, (pp. 
14, 15). RP 11. 

f This is the Tao Su Fur0 (Ode on a Girl of Matchless Beauty), in CSHK (Chhien Han sect.), ch. I I, 
p. 7 b ,  also noted by Schafer, from another source, (g), p. 435. 

g Ch. 12 (ch. I, p. 25 b). Wu & Davis (I), p. 241. 
h vol. 2, pp. 132ff., Vol. 4, Pt. 3, pp. 551ff. 

Ch. 6, pp. 18a; zob, 21 a ;  zIa ,  b; 24b, 25a; 26a, b; tr. aua. adjuv. Chavannes (I), vol. 2, pp. 139, 
152, 164, 167, 176ff., 18off. 

J The count is from his accession to the throne of Chhin State, not that of the empire. 
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Master Lu,' a man of Yen,2 to sea to find (the immortal) HsienmEn Kao-Shihs. . . . In the 
same year he ordered Han Chung,4 the Venerable Hous and Master Shih6 to (set sail to) 
search for the elixir of life of the immortals ( h e n  jen pu ssu chih yao7). . . . During the 
35th year (-212) he styled himself 'Perfected Adept' (chen jens--one who has attained the 
Tao) because of his desire to achieve immortality. . . . (In the same year, in a speech com- 
plaining that his experts had left him) he said that he had summoned all the scholars and 
naturalists (W& hsiieh fang shu shihg) (to his court) as (he) wished (the former) to heIp to 
bring peace and prosperity (to the empire) and the naturalists to search out, select and pre- 
pare wonderful medicines (chhi yaoI0). But now Han Chung had gone off without letting 
him know, and Hsii Fu, though supported at vast expense, had never brought back the 
drug (of immortality). . . .a 
Hsii's name is also written Hsii Fu," read in Japanese as Jofuku. Although his mis- 
sion was to find the fabled isle of PhCng-Lai, it seems quite probable that he and his 
people settled in Japan; they certainly never returned to China. Today there is a 
tomb of Jofuku at Shingii, a coastal town on Honshu south of Ky0to.b 

No one knows exactly what kind of medicine Chhin Shih Huang was looking for. 
We have seen reasons (pt. 2, pp. 116, 122) for surmising a mushroom. There were 
later suggestions that it might have been a plant, perhaps a kind of mulberry. The  
following account is given in the Chin h c  TmIz (Book of the Golden Hall Master), 
compiled by Hsiao 1 1 3  (the emperor Liang Yuan Ti)  c. + 550:  

On the magical island of Shen-Chou" there grows the herb of immortality (pu ssu chih 
tshaoIs) c new sprouts of which come up in great abundance. People who have been dead for 
some time rise again if this herb is strewn upon them. In the time of Chhin Shih Huang T i  
many people in Ferghana (Ta-Yuan16)d died unjustly, but certain birds looking like crows 
took this herb (in their bills) and dropped it on the ground so as to cover them, whereupon 
the dead immediately sat up. (Chhin) Shih Huang Ti  sent (someone) to enquire of Master 

a He apparently never caught any of the proto-scientific experts, but he put to death 460 literati at 
Hsienyang and exiled many more to the frontiers. On the expression chen jen cf. Porkert (z), pp. 444 ff. 

b See Davis & Nakaseko (I,  2). The authenticity cannot of course be guaranteed because Japanese 
scholars were familiar from early times with the Chinese historical records. But pottery and other 
artifacts of the Yayoi culture in Japan (-3rd to +znd centuries) strongly suggest Chinese influence 
(cf. Kidder (I), pp. 91 ff.), so Hsti Fu and many others may really have ended their days there. We had 
the pleasure of visiting this place in 1971 and following his traces with Dr  Hashitnoto Keiza; Fig. 1343 
shows the tomb as it is today. The votive shrine, however (tzhu," Fig. 1344), is some distance away across 
the town forming part of a Shinto temple, the Asuka Jinja18 (Fig. 1345)~ which is protected on the sea 
side by a conical forested hill called Haraisan1Q (Pheng-Lai Shan'g), the name of the chief mountain-island 
sought by Chhin Shih Huang 'ri. In the temple grounds, and elsewhere in the city, there grow bushes 
of a valued drug-plant, tendai myaku,zO which was, according to Japanese tradition, what Hsii Fu was 
seeking. This has been identified as Lindera strychnifolia (Lauraceae, CC 1325), tonic and tranquillising, 
native to China also (especially Thien-thai Shan), and recorded first in the Khai-Pao P& Tshao of 
+970, though doubtless known much earlier (Fig. 1346). The Japanese tradition is that the forested 
mountain country of KurnanozI (now a national park), inland from Shingfi, was the land of Pheng-Lai19 
coveted by Chhin Shih Huang Ti. 

C This is the ancient phrase so often met with, cf. e.g. PO W u  Chih (c. +zgo), ch. I, p. 7b. 
d Reading y u a Z Z  for yua23. The history had gone astray for there were no campaigns in Central 

Asia until Han times. 
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Kuei KuI (who dwelt) by the northern city wall,a and (the answer) came that on Tan-Chou 
(another magical island) in the Eastern Sea the herb of immortality grew in beautiful fields. 
It was on hearing this that Chhin Shih Huang Ti  sent Hsu Fu to sea to look for certain 
golden and jade-like vegetables and also a tree producing mulberries one inch across. Thus 
did the Chhin emperor send Hsu Fu to search for the mulberry (sang jm3) in the midst of 
the blue sea. There grew the fu-sang4 mulberry tree several times ten thousand feet high. 
There was a pair of them supporting each other; hence the name 'mutually-supporting 
mulberry' Cfu-sang). The immortals ate the mulberries, their bodies gave out a golden glow, 
and they flew in and out of the Palace of Primal Vitality (yuan kungs).b 

The interest of this lies mainly in the fact which it evokes that in the most ancient 
times medicaments of longevity and immortality had been sought just as much in the 
realm of botany and pharmacy as in that of mineralogy and alchemy. This we have 
already seen in Table I 06 from the Lieh Hsien Chuan. The  fu-sang was an entirely legen- 
dary tree with a very long career in folk cosmology;c it was one of the 'Arbores 
Solis et Lunae', growing in the most easterly of all islands and serving as a perch for 
the ten suns before they took off on their regular flights throughout the ten-day week. 
Naturally any vegetable product connected with such an exalted tree could be ex- 
pected to have magical macrobiotic powers. KO Hung says that peach gum should be 
macerated in an extract of ashed mulberries; this if taken cures all illnesses, and if 
taken for a long time it will make the body light and glowing, so much so as to light 
up dark places at night.d Or, to take another example, the Shun- Yang Lii Chen- Jm 
Yao Shih Chih6 (The Adept Lu Shun-Yang's (i.e. Lu  Tung-Pin's) Book on Drugs 
and Minerals), a Thang work,e recommends an elixir called Pao sha lung ya7 which 
seems to be nothing but mulberry leaves. 

Besides the fang shih in the service of Chhin Shili Huang T i  many other con- 
temporary figures are mentioned in the hagiography of the immorta1s.f For example, 
there were the two friends Chiang Shu-Mous and Liu Thai-Pin,!) both aspirants to 
hsien-ship; it is said that the former planted fruits and vegetables and sold them in 
exchange for cinnabar.g Chao Tao-110 tells us of Thang Kung-Fang,Ir who became an 
immortal after eating an elixir, that he had been a disciple of the adept L i  Pa-PaiI2.h 

a Again an anachronism, for Master Kuei Ku was a Wamng States personality. 
b Ch. 5, p. 16a, b, tr. auct. Evidently a re-telling of the legend in the earlier Hai Nk Shih Chou Chi 

(pt. 2, p. 122 above). 
c See Vol. 3 ,  p. 567; Vol. 4, pt. 3, pp. 54off. Fu-sang was also the name of the Hibiscus genus; 

cf. Li Hui-Lin (I), pp. 138ff .  
d PaoPhu Tzu, ch. 11, p. I I U ;  Ware (5),  p. 190. 

TT896. 
f Much material about the magician-technicians of the Wamng States, Chhin and Han periods has 

been collected by Chhen Phan (7). 
g HSiim Phin Lux3 (TT773),  ch. I ,  p. I I a. 
h See Li Sfih Chen Hsien Thi Tao Thung Chienx4 (Comprehensive Mirror of the Embodiment of the 

Tao by Adepts and Immortals throughout History), TTzg3,  ch. 10. Also pt. z, pp. 124 ff. 
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(ii) Aurifiction and mjcaction in the Han 

After the fall of the Chhin empire the belief in the feasibility of material immortality 
was so strong that a number of enthusiasts were found among the senior administra- 
tors serving the emperor Kao TsuI of the Early Han dynasty. We have already men- 
tioned (p. I I )  Tshao Tshan2 (d. - 190)' the minister who acquired the art from the 
adept Kai Kung.3 There was also Chhen Phing4 (d. - 178)' a trusted adviser of Kao 
Tsu. According to the Chhien Han Shu Chhen Phing lived in poverty in his early days, 
was fond of reading and had studied the art of immortality.8 However, as aspirants to 
hsien-ship, they were far overshadowed by the reputation of their colleague Chang 
Liangs (d. - 187), another trusted adviser of Kao Tsu. The story of the immortal 
Huang Shih Kung6 (the Old Gentleman of the Yellow Stone) testing the patience 
of Chang Liang by thrice making him go and fetch the sandals which the sage had 
thrown down from a bridge is famous among the literati. He resigned from office in 
order that he might fulfil his ambition to become an immortal himself. According to 
the Chhien Hun Shu: 

He said to the emperor (Kao Tsu), 'My desire is only to shun all worldly affairs and be- 
come a follower of Chhih Sung TZU' (the Red Pine Master).'b After which he retired to 
learn the Tao, hoping to achieve immorta1ity.c 

The Shih Chi version specifies that for this purpose he engaged in dietary and gym- 
nastic exercises.d Chang Liang later came to be regarded as the ancestor of Chang 
Tao-Ling8 (P. + 156), the first prominent figure in the development of Taoism into 
an organised re1igion.e 

The hagiographies mention a number of other adepts who were active during the 
- 2nd century. For example, Chao Tao-I says* that Huang Hua,9 also known as Chiu 
Ling Tzu,IO succeeded in preparing an elixir, that Yin HCng,II otherwise called Pei 
Chi Tzu,Iz had ingested a 'magical (or spiritual) elixir' (shen tanI3), that Liu Jung,I4 
known also by the pseudonym Nan Chi Tzu,Is had taken a 'cloud-and-frost elixir' 
(yiin shuang tanI6),g and that Li Hsiu,I7 also called Chiieh Tung T z u , ~ ~  had eaten a 
' cyclically-transformed elixir ' (hum tanIp).h 

Ch. 40, p. 12a. 
b Cf. p. 9 above. 
C Ch. 40, p. I 1 b, tr. auct. At least this was the official excuse he gave for his resignation. He was 

aware of the fact that Kao Tsu, after becoming emperor, began to feel suspicious of some of his follow- 
ers who had supported him to the throne, for example in the case of Han Hsin.20 

* C h  55, p. 13b,  tr. Watson (I),  vol. I ,  p. 150. 
Cf. Vol. 2, pp. 155ff. 

f In TTz93, c h  5. A late writer, probably of the Yuan period. 
g These terms were often used, as we shall see, for purified white powdery or crystalline precipitates 

or sublimates. 
h On cyclical transformation, see pp. 60, 83, 86, 90 below. 
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This was about the time of the Lady of Tai (Tai Hou chhi tm1) who died in - 186 
or perhaps somewhat later,a and whose body, uncorrupt through more than two 
millennia, was found at Ma-wang Tuiz near Chhangsha in 1972. This discovery, 
unique in modern times, though by no means without parallels in textual accounts 
from earlier ages,b formed, as will be remembered, a kind of climax to Vol. 5 ,  pt. 2; 
because it demonstrated that the Taoist conception of shih chieh hsim jen3 (corpse- 
free immortals), whose bodies would remain century after century like those of 
persons still living, was not entirely imaginary, and that the adepts knew ways of 
accomplishing this. Such methods were used, no doubt, for the bodies of fellow- 
adepts, but also, it seems, if a suitable fee was forthcoming, for the bodies of members 
of any patrician families rich enough to be able to afford it. We still do not know 
quite how it was done, but several facts are clear: the innermost of the four coffins of 
the Lady of Tai contained a certain amount of an aqueous solution or suspension of 
mercuric sulphide, the atmosphere within them was largely methane under some 
pressure, all were remarkably air-tight and water-tight, and the temperature (some 
fifty feet down) had been rather constant at 13-14'C.c 

To  throw a little more light on the Taoist ideas of the time, it is well worth while 
to take a look at the famous banner of painted silk (po hua4) which covered her c0ffin.d 
The T-shaped form of this hua fans (painted standard), ming ching6 (personal ensign) 
or yin hun fan7 (psychopompic banner), is shown in the drawing of Fig. 1347.~ 
Regarded as a temporary dwelling-place for the souls of the deceased: it is divided 
into three levels, the heavenly world of the holy immortals at the top, the earthly 
world in the middle, and the underworld (shui fug or huang chhiian9)g at the bottom. 
High up on the right we see the sun with its crow, and on the left the moon with its 
toad and rabbit; just below them respectively the Fu-Sang10 tree with its ten suns,h 
and a great dragon carrying up Chhang 0 with her elixir into the Palace of the M0on.i 
In the centre writhes Fu-Hsi with his serpent tail, the organiser god, surrounded by 
magical crane birds. Lower down at the gates of the heavens sit two guardian- 
immortals, while above them two strange animals (shtng lungI1 or fk limI2) are bearing 
successful candidates upwards into the empyrean. On the level next below, the Lady 

It depends on which of the four successive Lords of Tai was her husband. Her death can hardly 
have been earlier than - 193 or later than - I 10, but the most probable estimate is about twenty years 
after the time when the first Lord died (- 186), i.e. the neighbourhood of - 166. See Anon. (104,105); 
Anon. (I 13, 114); Miyagawa Torao et al. (I); Rudolph (8); Chhen Shun-Hua (I). 

b See Yang PO-Chun (I). 
C See the discussions in Anon. (117); Ku Thieh-Fu (I); Shih Wei (I); Chhen Shun-Hua (l). 
d Full descriptions and elucidations will be found in An Chih-Min (l); Ma Yung (I) and Sun Tso- 

Yun (3). Cf. Bulling (15); Wen Pien (I). 
Detailed pictures have been published in colour as an album, Anon. (118). Such banners were 

previously known only from textual mentions, as in the Shih Chi. 
f Cf. Vol. 5 ,  pt. 2, p. 91. 
e See also Vol. 5, pt. 2, pp. 84ff. 
h See Vol. 4, pt. 3, pp. 54-I. Only eight are shown in the banner. 

Cf. p. 4 above. 
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Fig. 1347. The representations on the painted silk banner buried with the Lady of Tai 
(d. c. - 166). Drawing from An Chih-Min (I). For description see pp. 21, 23. 
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of Tai, attended by three maids of honour, greets two envoy-immortals,a and lower 
still a family ancestral sacrifice is seen in progress beneath a huge chime-stone, either 
under her presidency or for her spirit.b Clearly she is destined to become a hsim.1 
Finally there are the dragons and strange beasts of the underworld, one of them, a 
dwarf-like creature, supporting the visible world above. These animals echo a 
veritable ballet of similar creatures very finely drawn, and human beings with thero- 
morphic heads, depicted on the lacquered sides of the Lady of Tai's coffins.~ These 
are all forms of Thu Poz (the Earth Lord)* doing battle with evil in the form of snakes, 
birds and even catt1e.e All in all, the Taoist myths and legends so richly portrayed on 
the banner and the coffins correspond closely with texts such as the Shan Hai Ching, 
the Chhu Tzhu and the Huai Nun Tzu book. T o  this last we must now turn. 

It belongs to an important nodal point in the history of Chinese alchemy. Liu An3 
(- 178 to - 122), the Prince of Huai-Nan4 and a grandson of the emperor Kao Tsu, 
was a great patron of magicians and alchemists.* He himself had acquired the art 
from the adepts 'Pa Kung's and Wang Chung-Kao.6 Hsii Ti-Shan7 says that 'Pa 
Kung' is not a personal name but refers to eight alchemists among the many guests or 
retainers surrounding Liu An, and gives their names as Su Fei,8 Li Shang,'J Tso Wu,Io 
Thien Yu,II Lei Pei,Iz Mao Pei,I3 Wu Pei,I4 and Chin Chhang1s.g The Chhien Hun 
Shu has the following to say about Liu An: 

He gathered guests and those versed in the art Cfang shu chih shihI6) to the number of 
several thousands, and wrote an 'Inner Book' (Nei Shu") consisting of 21 chapters and an 
'Outer Book' ( W a  Shu18) of many (chapters). There was also written a 'Middle Volume' 
(Chung PhimI9) in 8 chapters, dealing with the art of the immortals and the transmutation of 
gold and silver (shm hsim huang pai chih shut0).h 

Liu An was an uncle of the emperor Wu TizI and at first highly respected by him. 
However, he was later implicated in a conspiracy, and took his own life or disappeared 
before the commission sent by the emperor could lay hands on him.i But the Taoists 
claimed that Liu An had attained hsien-ship; accepting the situation as an 

a One is reminded of the folk-song 'Diverus and Lazarus'. But here Dives could pay for the angel's 
knee, and succeeded in getting it, or something equivalent. 

b One might like to think of this as a scene in an elixir laboratory, but speculation must really have 
its limits. C A full description will be found in Sun Tso-Yiin (2). 

d Probably identical with the Chou Li's fang hsiang shih,22 mentioned already in previous volumes, 
and with the later tomb-guardian figures with long tongues (chm mu shou23). 

Auspicious cranes also occur in places, some shown breathing upwards, others downwards; an 
early reference to the respiratory exercises of physiological alchemy (cf. Vol. 5, pt. 5). 

f There is now a biography of him by Wallacker ( z ) ,  cf. Morgan (I), p. xliii. 
g Hsii Ti-Shan (I), vol. I ,  p. I 19. For the story of how Liu An became an immortal with the help of 

the 'Pa Kung' see Shm Hsien Thung Chien, ch. 8, sect. 2, pp. 36ff., and Davis (2 ,  4). 
h Ch. 44. p. 8b,  tr. auct. 
i See SC, ch. 118, p. 19a; CHS, ch. 44, p. 14a. He may well have been a victim of one of Han 

Wu Ti's attempts to centralise power by ' framing-up' possible rivals. 
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opportunity for ingesting a powerful elixir, he had only pretended to die as a mortal, 
thus escaping public humiliation and imperial ire.8 

I t  has been thought that of all the writings of Liu An and his school only the Huai 
Nan Tzu,' otherwise called the Huai Nan Hung Lieh Chieh,z has come down to us. 
This important book, frequently quoted in our previous volumes, constitutes, with 
the Lii shih ChhunChhiu, the greatest monument of Chhin and Han natural philosophy. 
But there is little of a strictly chemical nature in the Huai Nan Tzu, always excepting 
that fundamental passage on the natural growth and transmutation of metals and 
minerals in the bowels of the earth, which we studied at an earlier stage,b and shall 
have occasion to examine again in due c0urse.c This was the doctrine of spontaneous 
very slow natural change which the alchemists might hope to accelerate in their 
laboratories. 

One may say that there is no overt alchemy in the Huai Nan Tzu book. But there 
are passages verging on the alchemical, recognisable by their imagery of gold, cin- 
nabar, herbs and immortality. In  ch. 4 the writer describes a fabulous geography 
somewhat reminiscent of the Shan Hai Chittg,d but shot through with many observa- 
tions and statements, technical terms and nkural history names, which show that a 
body of real knowledge about real things was being collected by Liu An's proto- 
scientists. Our point can be illustrated by one of the more fantastic passages, which 
runs as follows: 

The (mountains called) 'Hanging Gardens' (Hsiian-Phus), 'Cool Breezes' (Liang- 
FCng4) and 'Crystal Trees' (Fan-Thungs),~ lie between the Khun-Lun6 (massif)f and the 
'Gate of Heaven' (Chhang-Ho7). They are (as it were) its vegetable gardens. The pools in 
these gardens are filled with yellow water, which flows thrice roundabout and returns to its 
source (continually). It is called 'cinnabar water' (tan shuis), and if a man drinks of it he 
will never die. . . . 

All the four streams are the magical fountains of the divinities. They are useful for mixing 
the hundred medicines which fertilise the ten thousand things. Twice the height of Khun- 
Lun towers the Cool-Breeze peak; if a man can get to the top of that he will never see death. 
Twice the height of the Cool-Breeze peak tower the Hanging-Gardens; if one can reach 
them one becomes mighty in magic and can control the wind and the rain. Twice the height 
of the Hanging-Gardens is Highest Heaven itself; if any mortal wings his way thither he 
becomes one of the spirits of the blest. For it is the dwelling-place of the highest divinity 
(Thai TiQ).g 

Now we quoted earlier a passage from the Chhien Han Shu about certain writings 
entitled Hung Pao Yuun Pi Shu, which came down to Liu Hsiang through Liu T6.h 
The Sui Shu bibliography mentions two different books by Liu An, namely a Huai 

a See, for example, TT293, ch. 5. Cf. also Fig. 1313 (pt. 2, p. 127) above. 
b Vol. 3, p. 640. It is in ch. 4, p. 12a, tr. Erkes ( I ) ;  Dubs (5); cf. Eliade (4, 5 ) .  
C See pt. 4 below. d See Vol. 3 ,  pp. 504ff. 
e Lit. 'alum Paulavnia-treee', but surely the thought must have been of a dendritic crystallisation. 
f Mythologically the Khun-Lun Shan was the Himalayan massif, corresponding to Mt Meru, the 

central mountain of Indian and Buddhist cosmology. See Vol. 3, pp. 565ff., Vol. 4, pt. 2, pp. 529ff. 
g Ch. 4, pp. nbff., tr. auct. adjuv. Erkes ( I ) .  h See p. 14 above. 
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Nan Wan Pi Chingl and a Huai Nan Pien Hua Shu2 which existed during the Sui 
period, but the Hsin Thang Shu gives only the name Huai Nan Wan Pi Shu3.a Yeh 
T&-Hui4 thinks that the two titles in the Sui Shu were incorporated under a single 
title in the Hsin Thang Shu, and this may well have been the same text as one or other 
of the books referred to by the Chhien Han Shu under the names 'Inner Book', 
'Outer Book', and 'Middle Chapter'. Perhaps Chen-Chung,s Hung-Pao,6 Wan-Pi7 
and Yuan-Pi* were originally titles of parts of a Corpus of writings bearing the name 
of the Prince of Huai-Nan and including (possibly as the Nei ShuQ) what we have 
now as the Huai Nan Trm bo0k.b Fragments of the Huai Nan Wan Pi Shu are quoted 
in several textsec Much of the material deals with magic, as well as various rational 
techniques,d but we may quote a few statements of alchemical significance: 

(a) An old basket (put into chiang'o sauce) removes excess salt (by acting as a focus of 
crystallisation).e 

@) To make weak wine strong, put in (more) Ferghana grapes (i.e. add more sugar for 
fermentation).f 

(c) When jade is made into a jade suspension it is called@ chhiimr ' 1  and if this is consumed 
eternal youth may be attained.g 

(d) Light-coloured azurite Cpai chhingx*) and iron instantly changes into c0pper.h 
(e) Cinnabar can be made to turn into mercury (by distillation).' 
(f) Mulberry wood is the chingx3 (essence) of Chi hsiuI4;j it is a numinous wood. When 

insects bore into it and eat it they form marks in patterns, and if a man eats this he will 
be rejuvenated.k 

(g) The Atractylis plant (shu1s)l is the chingl6 (essence) of mountains; it gathers together 
the essential chhi of Yin and Yang. If a man eats it he will be able to abstain from 
cereals and become one of the holy immorta1s.m 

See Sui Shu, ch. 34, p. 27a and Hsfn Thang Shu, ch. 49, p. r6b. 
b Cf. p. 14 above. On the whole subject, cf. Kaltenrnark (z), p. 32. Among interesting later references 

in Chinese literature cf. Chin Lou Tzzi, ch. 3, p. ~ o b .  
C Such as Ouyang Hsun's I WE% Lk Chii" (c. + 622), Hsil Chien's Chhu Hsileh Chi I 8  (+ 700)~ Li 

Fang's Thai-Phing Yid Lun, and under various titles such as H& Nun Fang19 and Huai Nun San-Shih- 
Liu Shui Fa20 in Chang Tshun-Hui'szl Chq-I i s iu  ChZng-Ho Ching-Shih Ch&-Ln' Pei-Yung P& 
Tshao22 pharmacopoeia (+ 1249). The book has been reconstructed from fragments found in the above 
works independently by Yeh T&-Hui (in the Kuan Ku Thang So Chu Shu collection), Sun F&ng-I 24 

(in the W& Ching Thong Tshung Shu25), and Mao Phan-LinZ6 (in Lung Chhi Ching Shê  Tshung Shuz7). 
d Cf. Vol. 4, pt. 2, p. 596. 

In Yeh T&-Hui's recension, ch. I, p. 66, Sun Feng-I's, p. f a ,  and Mao Phan-Lin's, p. 7a. 
f In Mao Phan-Lin, p. I I a;  Yeh T&-Hui (ch. I, p. IOU) gives hum28 instead of yuan.29 
g In Yeh T&-Hui, ch. I, p. 13 b. See pt. 4 below on aqueous solutions. 
h In Yeh TC-Hui, ch. 2, p. I b, Sun F&ng-I, p. 6b, and Mao Phan-Lin, p. 5 b. This is the wet pre- 

cipitation of copper from solutions by iron. See pt. 4 below. 
In Yeh T&-Hui, ch. 2, p. I b, Sun FCng-I, p. 6 b, and Mao Phan-Lin, p. 6a; TPYL, ch. 988, p. 6a. 

J One of the twenty-eight lunar mansions. See Vol. 3, p. 235, Table 24. 
k In Yeh T&-Hui, ch. 2, p. ga. See p. 19 above. For the lunar mansion named see Vol. 3, p. 235. 
1 Cf. p. I I above, and p. 177 below. m Yeh T&-Hui, from I TV& Lei Chii, ch. 81. 
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(h) Thung-tree wood (Alarites) forms c1ouds.a 
(i) Water can be clarified by stirring with glue (clearing with isingIass).b 
(j) Malachite (tshhg chhing') used as a medicine stops a man from ageing.~ 

This is therefore one of the earliest texts in Chinese literature which gives evidence 
of alchemical and chemical procedures embodied among a great variety of techniques. 
I t  seems quite fair to date this material between - 150 and - 120. 

I t  is usually supposed that the circle of alchemical adepts gathered by Liu An broke 
up at the time of his death or disappearance leaving no perceptible trace. But a curious 
tradition preserved in encyclopaedias and so far not much noticed suggests that it 
may have gone on working for some time afterwards. The  Hsin Lun2 of Huan Than,3 
written between +IO and +zo and presented to the throne in +25 or +26, is 
quoted in the Thai-Phing Yii Lan as follows:d 

Huan Than, in his Hsin Lun, says that the son of the Prince of Huai-Nan, (Liu) Phingf 
welcomed Taoists who could make gold and silver (from lead). He also talks about the 
character for gold (chins), saying that lead (chhien or yurm6) is the grandfather (kung7) of 
gold, and that silver (yin8) is its younger brother (tiv).e 

We need not dwell on Huan's punning etymologies, but Liu Phing is both interesting 
and obscure, for no such son is known to the historians,* and as the name is a girl's 
name some daughter may perhaps have been intended.g 

By this time the making of artificial or counterfeit gold had apparently become so 
common in China that in the year - 144 the emperor Ching Ti10 (r. - 156 to - 141) 
issued an edict prohibiting it and punishing offenders by public executi0n.h 

In the 6th year of the middle (part of the reign)' . . . in the twelfth month . . . a statute 
was established forbidding the (unauthorised private) minting (lit. casting) of coin, and the 
(making of) artificial or counterfeit gold (cei  huang chin") under penalty of death. 

T h e  early date of this evidence and its historical reliability make it so important for 
the history of alchemy or aurifaction in all cultures that any further light which can 
be thrown on it is welcome. Fortunately two commentators in the Chhim Hun Shu 

a Yeh T&-Hui and Sun F&ng-I, from TPYL, chs. 736 and 956. Perhaps this is a reference to the 
distillation of the oil, or its volatilisation when the wood was heated. 

h TPYL, ch. 736, p. 8a. 
c In Yeh T&-Hui, ch. I ,  p. 13 a, Sun F&ng-I, p. 6 b, and Mao Phan-Lin, p. g b. 
d Ch. 812, p. 7a, tr. auct. 
c Because Ken,'" the phonetic in yin, is the trigrarn corresponding to the youngest son. 
f The elder was Liu Chhien'J and the younger, by a concubine, Liu Pu-Hai.'4 
a The quotation in CSHK (Hou Han sect.) writes Sou's instead of Phing, which could mean a 

sister-in-law of one of the sons. 
h C H ,  ch. 5 ,  p. 7b, tr. Dubs (2), vol. I ,  p. 323, (S), mod. auct. 

See Dubs (z), vol. I ,  p. 316. Strictly speaking, reign-penod names were not introduced until 
- I 14 or - I 13 under Han Wu Ti. 
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undertook to explain the situation further according to the traditions and documents 
which had come down to them. Ying Shaol (c. + 140 to +zo6) wrote:a 

The emperor Wen Ti2 (r. - 179 to - 156), in the fifth year of his reign,b had allowed the 
common people to mint (lit. cast) coin (without special authorisation), and this law had not 
yet been abrogated. During the intervening time, and earlier (hsien shihs), many people 
had made artificial gold. But in the end they did not succeed in fabricating gold, in spite of 
heavy expenses, mutual deceptions and magniloquent claims. Those who became impov- 
erished took to banditry and robbery, hence this edict. 

A second gloss was added by M&ng Khang4 (c. + 180 to + 260):a 

In earlier times many people had made artificial gold. This was why there was a saying of 
theirs: ' Gold can be made, and men can find salvation (Chin Kho tso, shih kho tus)'.C But they 
incurred heavy expenses and in the end they did not succeed (in fabricating gold). Most of 
the people understood the difficulties involved, so there were few offenders, and the (new) 
ordinance was generally followed. 

Finally Yen Shih-Ku6 in + 641 signified his agreement with the words of Ying Shao. 
The  negative form of the famous proverbial saying comes in another writing of 

Ying Shao, the F&g Su Thung I7 of +175, where he is talking about a scholar- 
official named Wang Yang.8 

Although a Confucian scholar, Wang Yang [he says] was from a poor family, but he loved 
sumptuous equipages and fine food and raiment. Yet he had no gold or silver or precious 
stuffs of his own. When he moved (from one official position to another) he had no more 
than a sackful of clothes, and when he finally went home he wore hempen cloth and resumed 
a very ordinary diet. People admired his probity but were somewhat shocked at his extrava- 
gances, and put it about that he was able to make gold (tso huang chinQ).d 

Ying Shao, debunking, says that many had tried this and everyone had failed-Chhin 
Shih Huang Ti, Hsii Fu, Han Wu Ti, the Prince of Huai-Nan, and even Liu Hsiang 
under imperial auspices-so how could Wang Yang have succeeded ? 'As the proverb 
says: Gold can not be made, and this world can not be transcended.' Wang Yang did 
it out of his official revenues, that was all. Pan Ku never ought to have repeated the 
silly st0ry.e 

P CHS, ch. 5 ,  p. 7b, tr. Dubs (2), vol. I, p. 323, (S), mod. auct. 
b See CHS, ch. 4, p. 12a, referring to -175; tr. Dubs (2), vol. I ,  p. 250. 
c Dubs (5) took this as a sceptical or ironical deduction: 'If gold could be made, the world wuld be 

measured.' But obviously many people believed in it, so the saying must have had an affirmative 
character. His interpretation of the second half seems to us meaningless, though no doubt he avoided 
'salvation' as too Buddhist for this early date. Our rendering assumes a parallel Taoist connotation which 
the date may permit. Certainly hr shih10 and pu ssull are frequent and interchangeable both in the Lun 
Hkrf and the Thai Phing Chin.. A third possibility is that the words meant: 'and the country can be 
saved', i.e. by the larger resources of steeds and weapons against the Huns which greater wealth would 
be able to purchase. But this would be very far-fetched. The saying must have been widely known, for 
we find it again in the Pao Phu Tzu book; see the translation given on p. 2 above. 

d Ch 2, pp. 16 b to 17b, tr. auct. 
e Ying Shao attributed it to the Chhim Hun Shu. Two men of this name are indeed referred to in 

chs. 76, 81 and 89 of this history, but we are not sure which one was the person in question. 
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I t  is interesting that there had already been grave anxieties about the debasement 
of the coinage thirty or forty years earlier. The Chhien Han Shu records a speech by 
Chia 1 1  in - 175 directed against private minting and ingenious alloying. Although 
individual masters and craftsmen were allowed to make coins, he said, 

those who dare to alloy the metal with lead and iron, in order cleverly to counterfeit it, are 
guilty of a crime, and liable to have their faces tattooed black as a punishment. It is true that 
the business of coin-moulding is such that unless the alloying is adroitly done one cannot 
obtain a material advantage, but the more the skill the more the profit. . . . 

In the past, when the casting of coins was prohibited, the capital cases waiting for verdicts 
piled up continually; now, when it is free, the cases deserving face-tattooing are piling up 
in a similar way. . . . 

Nowadays agriculture is being abandoned for copper-mining. People have dropped their 
ploughs and hoes in order to smelt (copper and other metals), make coin-moulds and blow 
up their charcoal fires without ceasing. Counterfeit coins increase daily.a 

And he went on to recommend the nationalisation of copper and the prohibition of 
minting by individual persons. But the emperor did not listen to him and no action - .  

was taken. Counterfeiting was still going on in - 120, and particularly after - 119 
when the government introduced a white metal (pai chinz) coinage of silver and tin; 
even the death penalty for debasement could not stop it.b Finally a government 
monopoly of minting was introduced in - 112, and after that 'only the most expert 
artisans and criminal incorrigibles illicitly manufactured coins '.c 

All this demonstrates that proto-chemical and metallurgical experimentation 
(whether aurifiction or aurifaction) was already being actively pursued from about 
-200 onwards during the first half of the -2nd century. I t  also strongly suggests 
that in order to become so widespread the attempts to make artificial or counterfeit 
gold must have started in the previous century at least, which takes us back to the 
time of Chhin Shih Huang T i  (-3rd cent.) or indeed to that of Tsou Yen (-4th). 
Furthermore two other important conclusions emerge, first that there was a group of 
metallurgical aurifictors in those times whose interest in gold was economic rather 
than macrobiotic, and secondly that analytical methods were available for proving 
that the artificial gold produced by them was not true gold (cf. pt. 2, p. 48 above), 
otherwise the failures could not have been recognised. Erratic or haphazard application 
of these methods would account for the self-contradictory phraseology of the commen- 
tators, who evidently found it hard to be sure whether artificial gold had really been 
successfully made or not. One is tempted to compare these Chinese aurifictors with the 
writers of the Graeco-Egyptian papyri, while the Taoist philosophical adepts rather 

a Ch. Z ~ B ,  pp. 3 bff., tr. auct. adjuv. Swann (I), pp. 233ff. 
b Ibid. p. rob, Swann (I), p. 270. Silver-tin coinage ceased in - I 13 and returned in + 148. 
c Ibid. p. rqa, Swann (I), pp. zgzff. By way of reminder, there is an excellent book on the history of 

coinage in China by Yang Lien-Sh&ng (3), but it has relatively little on counterfeiting and other metal- 
lurgical aspects. 
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resemble the writers of the Hellenistic proto-chemical Corpus (cf. pt. 2, pp. 16-17).8 
We shall encounter presently other instances of the making of artificial gold during the 
- 1st century (p. 35) and in Wang Mang's' time at  the turn of the era (p. 38). 

T h e  emperor Wu T i  (r. - 140 to - 86), who ordered the punishment of Liu An, 
surpassed even Chhin Shih Huang T i  in his efforts to achieve immortality. Ssuma 
Chhien, the Historiographer-Royal and chief author of the Shih Chi, served under 
him, so that his account of the magicians and alchemists thronging the court is of 
great interest and importance. T h e  following passage refers to the year - 133. Ssuma 
Chhien says : b 

The Empress Dowager Tout was fond of the teachings of the adepts and had little liking 
for the scholars. . . . At that time Li Shao-Chiin3 was granted an audience by the Emperor 
because he possessed the art of making offerings to the (spirit of the) Furnace (tzhu tshao4)c 
(i.e. carrying on alchemical practices), and knew how to live without (eating) cereals and 
without growing old. The emperor honoured him. (Li) Shao-Chiin had formerly been a 
familiar of the Marquis of Shen-Ts6, for whom he took charge of magical techniques (and 
medical arts). He dissembled his age and place of birth and breeding, saying always that he 
was seventy years old. He had the power of using natural substances (shih m s ) d  to bring 
about perpetual youth. He said that he was travelling about in order to make his techniques 
known to the nobles, and that he had no wife or children. 

People who heard that he had power over things and was not subject to death brought 
him eatables and other presents, so that he always had abundance of gold, money, clothes 
and food. As people saw that he was provided with everything yet followed no trade or 
calling, they all had faith in him and vied with one another to serve him. . . .e (Li) Shao- 
Chiin said to the emperor, 'By making offerings to the Furnace (-Spirit) natural substances 
can be caused to change (chih wu6) . f  If one can cause substances to change, cinnabar can 
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a Later on (pt. 4), in comparing datings for the Chinese and the Mediterranean developments, we 
shall note a slight but regular priority in favour of the former. The  same seems to hold true for the 
government prohibition of counterfeiting and aurifiction. For China we have - 175 and - 144, while 
in Rome there was the Cornelian Law of -81, and eventually the Diocletian decree against 'alchemists' 
(specifically aurifictors) in + 296. On this see further in pt. 4. 

b Ch. 12, pp. I b to 16a, ch. 28, pp. zza  to gzb, tr. auct. adjuv. Chavannes (I), vol. 3, pp. 463-93; 
lson (I), pp. 76ff.; Dubs (5); Watson (I), vol. z, pp. 38ff. 
Commentators say that it would appear in the form of a beautiful girl dressed in red robes. On 

ifices to stove and furnace spirits in general see de Visser (I), pp. I I gff. The prominent role of the 
hen God (Tsao Chiin7) in Chinese folk custom (cf. Vol. z, p. 159) is widely known. Holmes Welch 

(I), p. 100, believes that the Spirit of the Furnace was anciently identified with an even older divinity, 
Ssu Ming," the Director of Destinies, whose position as the regulator of the lengths of human lives 
would link proto-chemistry with longevity-immortality in yet another way. Cf. Li Chi, ch. 23, p. 35 b 
(tr. Legge (7), vol. 2, pp. 206ff.). 

A Some commentators and most translators take wu here to mean Auci wu,9 ghosts and spirits, but 
!allow those who interpret it as yao wu,IO chemical substances and drugs. 
There follow two stories, here omitted, showing Li's extraordinary skill at giving the impression 
he had lived through several centuries. 
Or, 'natural phenomena can be caused to happen'. Again we follow the interpretation of zuu a s  

~ral substances or phenomena and not spiritual beings. I t  is true that the phrase chih wu was often 
rwards used in the latter sense, as in Pao Phu Tzu (Ware tr. pp. 83, 84, 316), where the adept can 
unon nectar and ambrosia (chih hsing chhu11)-the 'Travelling Canteen', in Ware's bizarre transla- 
. On this see the special study of Stein (6). But it will be perceived that the interpretation of spiritual 
~gs at this point spoils the sorites, which works up to a climax and almost ends with them. 
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Fig. 1348. Li Shao-Chlin praying in front of his alchemical furnace, which is visited by a crane. Mr Dark- 
Valley and the Venerable Mr Quiescence pass by below. A drawing, admirably economical in its wood- 
cut line, from Shen Hsien Thung Chien, ch. Shou, p. zga. 
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be transformed into gold. When this gold has been produced it can be made into vessels for 
eating and drinking, the use of which will prolong one's 1ife.a If one's life is prolonged one 
will be able to meet the immortals (of the isle) o f i h ~ n g - ~ a i  in the midst of the sea, When 
one has seen them one will be able to make t h e f i r  and shm2 sacrifices, and after that one 
will never die.b The Yellow Emperor did just this. Your subject formerly, when sailing on 
the sea, encountered Master A;-~hhi, with whom he ate jujube-dates as large as melons. 
Master An-Chhi is in communication with the Isle of ph i&-~ai ;  when it pleases him to 
appear to men, he does so, otherwise he remains invisible.'hereupon theemperor per- 
sonally for the first time made offerings to the furnace-spirit, and despatched magiciansand 
alchemists to the sea to search for (the isle of) phtng-Lai and (immortals) like Master An- 
Chhi. He also occupied himself with the business of transforming cinnabar and other 
substances into gold.- 

Some time afterwards Li Shao-Chiin fell ill and died. However, the emperor believed that 
he had undergone a transfiguration and disappeared, not having really died. He ordered (the 
alchemists) Huang Chui3 and Shih Khuan-Shu4 to learn his arts and to search for Phtng-Lai 
and An-Chhi, but nothing came of it. Nevertheless, many queer and devious adeptsfrom 
the coastal districts of Yen and Chhi came (to the court) and spoke more and more about the 
affairs of the spirits. . . . 

In the following year (- 121) Shao Ong,s a man of Chhi, came to see the emperor with 
his art of (influencing) the ghosts and spirits. At that time the emperor had just lost a favour- 
ite consort, Wang fu-jen.6 Shao Ong therefore used his arts to bring back her simulacrum 
and that of the Furnace-Spirit during the night, and the emperor was able to view them 
through a curtain.= Hence the emperor gave to Shao Ong (the title) of Perfected-Learning 
General (W&n ChhCng Chiang-Chiin'), rewarded him handsomely and treated him as a 

a As Waley (14) pointed out, the idea of the macrobiotic efficacy of eating and drinking from plate 
and vessels of gold still persisted in KO Hung's time; see PPTINP, ch. 4, p. 14b, tr. Ware (S), p. 90. Not 
only this; it can be found in texts presumably of Thang date, e.g. T T ~ I o ,  ch. I, p. 6b. An associated 
belief was that certain metals would ward off evil. We noted earlier (pt. 2, p. 203) an instance of this in the 
case of 'yellow silver' ( h a n g  yins), almost certainly brass, considered by the Hsin Hsiu P& Tshao 
(+659) an auspicious thing (jui mq), cit. CLPT, ch. 4, (p. I 10.1). Chhen Tshang-Chhi, in his P& Tshao 
Shih I of +739, still approved of this, but Thang Shen-Wei denied it (CLPT, ch. 3, p. 39a, b). He went 
on to say, however, that in his time (+ 1080) silver blackened by exposure to the vapours of sulphur for 
several days (niello, uw yinlO) was used to make 'dew-mirrors' (cf. Vol. 4, pt. I, p. 89). Exposed at the 
top of ten-foot columns, they collected the dew at night, and this was drunk to obtain longevity and 
immortality; CLPT, loc. n't. (p. 97.1). 

b Chavannes annotated this fundamental sorites with a full recognition of what it  implied for the 
origins of all alchemy; it shows, he said, that all the elements of this were present in the - 2nd century 
in China, i.e. aurifaction and macrobiotics. And he quoted Berthelot's encyclopaedia article on alchemy 
which instanced the 'gilding' of copper by zinc-mercury amalgam. If one tries to think out exactly 
what technique could have been at the back of Li Shao-Chiin's prescription, it would seem certain that 
mercury must have come into it somehow, otherwise he would not have started with cinnabar, and thick 
films of gold amalgam on bronze or copper would have been the essence of the technique. The really 
important thought-linkage was that between the gold and the immortality. But the association of gold 
and mercury also continued throughout Chinese history. Looking back now, and bearing in mind what 
has been said above about the striking colours of red and gold and the striking properties of quicksilver, 
it is strange to note how close the two metals are in the Periodic Table, with a difference of only one 
proton and one electron between them. My friend the late Professor Waciaw Nowinski reminded us that 
Max Planck remarked on this in one of his lectures. 

C This incident has been discussed already; Vol. 4, pt. I ,  p. 122. It  is curious that a similar exploit 
is recorded in European history concerning the alchemical Abbot Johannes Trithemius of Sponheim 
(+l462 to + 1516) and the Emperor Maximilian (Partington (11), p. 56). Trithemius seems to have 
been interested in aurifiction but to have condemned the dream of aurifaction. 
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guest of honour. . . . Later Shao Ong made an ox swallow a piece of silk on which he had 
previously written something. He then told the emperor that strange phenomena would be 
discovered in the beast's stomach. On killing the animal a letter was indeed found, but 
the writing was very strange, and the emperor became suspicious. The handwriting was 
recognised after enquiries were made, and Shao Ong was executed (in - I I ~ ) ,  but the 
matter was hushed up. . . . 

That spring (- 113) the Marquis of h-ChhCngI presented a memorial recommending 
Luan TaZ to the emperor. Luan Ta  had been one of the eunuchs of Prince Khangs of Chiao- 
Tung ,~  and had had the same teacher as the Perfected-Learning General. It  was this fact 
which had made him Magician-Technician and Pharmacist-Royal (Shang Fang)b to the 
Prince of Chiao-tung. Now his elder sister had become the wife of Prince Khang, though 
childless, but upon his death, and the son of a secondary spouse succeeding, she gave her- 
self over to debauchery and quarrelled all the time with the new Prince. So hearing of the 
death of the Perfected-Learning (General), and wishing to ingratiate herself with the 
Emperor, she sent Luan Ta, through the introduction of the Marquis of h-ChhCng, to 
expound his arts and techniques in an audience. The Emperor was now regretting that he 
had put to death the Perfected-Learning (General), and that the fullness of his arts had not 
been experienced, so he welcomed Luan Ta  warmly. 

Luan Ta  was tall and a brilliant talker, fertile in techniques, and daring in promises, never 
hesitating. He said to the Emperor: 'Your subject has often been overseas and seen (Master) 
An Chhi, HsienmCn (Kao) and other great magicians, but as I was an ordinary commoner 
they despised me and did not take me into their confidence. In fact they even considered 
Prince Khang and the other noble lords as unworthy of their secrets. I often used to speak 
with Prince Khang about these things, but he would never make use of me. My teacher 
maintained that gold can be (artificially) produced, that the breach in the Yellow River 
(dykes) can be (permanently) closed, that the herb of immortality can be found, and that the 
hsien can be made to appear. But all your subjects are afraid that they will meet with the same 
fate as the Perfected-Learning (General), so none of them dare to open their mouths. How 
then should I make bold to speak to you of my arts ? '  The emperor replied: 'The Perfected- 
Learning (General) died through eating horse liver. If you are capable of restoring his arts, 
there is no love and respect that I will not show  you.'^ 

Accordingly Luan T a  asked for hitherto unheard-of honours, such that he should be 
treated as an imperial relative and be made ambassador to the world of the immortals. 
At  the end of the interview he demonstrated one of his lesser arts by making mag- 
netised chessmen appear to move of themse1ves.d At that time, the text goes on, 'the 
Emperor was distressed that the Yellow River breaches could not be closed, and that 
no (artificial) gold had been made'; so he conferred the title of Five Boons General 
(Wu L i  Chiang Chiin4) on Luan Ta, and five other similar titles, besides giving 
him the eldest daughter of the empress d e  Wei in marriage, and a dowry of immense 

a I.e. Liu Chi,; one of the fourteen sons of Han Ching Ti, and closest to his half-brother Han Wu 
Ti, because their mothers were sisters. See CHS, ch. 53, p. 17a. 

b Yen Shih-Ku comments (CHS, ch. 25, p. 23 a) that this was then a title implying superintendence 
of technical arts, drugs and chemical substances (chu fq yao6). 

C The whole of this long passage appears almost identically in Chhim Hun Shu, ch. 25, pp. 18b to 
sou, tr. Wieger (I) ,  vol. I ,  pp. 443ff.; and (on Li Shao-Chiin only) Waley (14); Yetts (4). 

* This affair has been fully discussed in Vol. 4, pt. I,  pp. 316ff. 
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size. Luan T a  wore feather robes to show his kinship with the winged immortals, - 
and conducted liturgical sacrifices to the gods and spirits.a He set out for the coast 
to lead an expedition to the magic islands in the Eastern Sea, but had not the courage 
to embark, so he went and sacrificed on Mt Thai Shan instead. The emperor now 
tiring of him had him watched without result, but 'his magical arts were failing, and 
were often contradicted by the facts', so in - I 12 the emperor had him executed. 
Thus ends the fascinating account of alchemy in Ssuma Chhien's chapter on the 
fhg and shan sacrifices. 

Luan Ta  and Shao Ong have their significance but the really important person 
here was Li Shao-Chiin, for his were the words which transmitted to posterity the 
essential alchemical doctrine of the Chinese -2nd century.b Together with the edict 
of -I++, they fix a historical period when the full combination of aurifaction and 
macrobiotics had come into being, with all that that implied for the inspiration and 
stimulus to chemical invention and discovery of succeeding generations of spagyrical 
seekers. Although at first the effect of the artificial gold was thought of as mediated 
through food and drink consumed from vessels made of it, no long time elapsed 
before the consumption of the actual gold itself in some form or other was regarded 
as essential. In  1927 so great an authority as Partington, writing on 'Li Siao Kiun', 
could say that 'if the dates are authentic, this is before the earliest alchemy otherwise 
known'.c His judgment has been fully confirmed. 

It thus appears that the emperor Han Wu T i  followed the example of Chhin Shih 
Huang T i  in the search for medicines of immortality. This is amplified in a curious 
Taoist text, which has received little attention so far, entitled Phhg-Lai Shan Hsi 
Tsao Hum Tan Kol (Mnemonic Rhymes of the Cyclically Transformed Elixir from 
the Western Furnace on PhCng-Lai Island),d written by Huang Hsiian-Chung," 
according to his own statement an alchemical official during the time of Han Wu Ti. 
The preface of the book takes the form of a memorial to the emperor saying that 
during the Yuan-FCng reign-period (- I I O  to - 105) the author had been sent by 
Wu Ti  to look for the medicine of immortality on PhCng-Lai Island, but when he 
returned with the drug the emperor did not believe him, and asked him to try it out 
on himself first to see if he would become an immortal. I t  seems that the author left 
in disgrace after testing the drug, and retired to the mountains, as we read from the 
preface that he wrote his book ten years after leaving the palace, and that with it he 
tried to convince the emperor that the elixir was achievable. The whole text deals 
essentially with plant drugs, about 172 of them, written in the form of 168 verses.e 

a Here cf. Vol. 2, p. 141. 
b Li Shao-Chtin and Shao Ong were afterwards sometimes confused, as in the Han Wu Ti Ku Shih, 

which omits the statements about alchemy and gives only the evocation of the simulacrurn of the dead 
girl, ascribing it to Li (cf. d'Hormon tr., pp. 39, 53; and also, on related subjects, pp. 45, 62, 87). 

C Partington (8). Cf. Maspero (13), pp. 218-19. 
d TT909. The bibliographical chapter of Sung Shih lists this title, only substituting a o 3  for tsao. 

A special study of the plants considered by Taoists to be favourable for longevity and immortality 
has been made by Roi & Wu Yiin-Jui (I). 
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The dating of a work such as this is always difficult, but the prosody gives evidence 
that as we have it now it is a text of the Thang period.8 

Another book which has to be mentioned here is the Han Wu Ti Nei ChuanI 
(Inside Story of the Emperor Wu of the Han), a text of novelistic type datable about 
the middle of the + 6th century when the Liang were in power, but doubtless based 
on older legendary traditions. As Schipper (I) points out in the introduction to his 
translation, the account concerns mainly a visit paid by the Goddess of the West, 
Hsi Wang  MU,^ to Wu T i  in his court; and although Li Shao-Chiin is occasionally 
referred to, alchemy is not prominent in spite of the many allusions to material 
immortality and the magical drugs which can confer it. A list of IOO such drugs is 
given, but there is no overlap at all with the list mentioned in the previous paragraph, 
and while there the names are genuinely botanical in character, here they are fanciful 
and poetical, so much so indeed that Schipper believes they were obtained by 
mediumistic revelation and destined for liturgical recitation. 

That the tradition of the first Chhin emperor's search for elixirs of immortality 
connected in some way with chemical processes and gold was still vividly present in 
the minds of the men of the - 1st century appears well from one of the discussions 
in the Yen Thieh Lun3 (Discourses on Salt and Iron), written by Huan Khuan4 in 
- 80 and 1ater.b As will be remernbered,~ he was recording the results of a conference 
on the principles of administration between the leading bureaucrats and the Confucian 
scholars. I n  the chapter entitled San Pu Tsus (Extravagance leads to Want), the 
spokesman of the Confucian Worthies (hsien l i a n g 6 )  is addressing the meeting in 
the presence of the Literati (W& hsikh7), the Lord Grand Secretary'(Ta Fug) and 
the Lord Chancellor (ChhCng Hsiangg). He says:d 

The sages of old personally took part in labour and preserved the balance of their mind, 
restricting their desires and moderating their passions, honouring heaven and paying respect 
to earth, always treading in the way of virtue and love of humanity. Therefore Heaven 
accepted the fragrance of their sacrifices, lengthening their days and filling up their years 
with abundance. Hence Yao's ruddy face and bushy eyebrows, hence his happy reign of a 
hundred years. 

But when it came to Chhin Shih Huang Ti, what a fancy he took for strange and im- 
practicable enterprises! How he believed in liturgies and sacrifices! He sent Master Lu to 
look for HsienmCn Kao, and Hsii Fu and others out to sea to search for the medicine of 
immortality (pu ssu chih yao 10). At that time, therefore, the gentlemen of Yen and Chhi laid 
aside their hoes and digging-sticks, and competed to make themselves heard on the subject 
of immortals and magical technicians.= Consequently those who headed for the capital at 
Hsienyang were to be numbered in thousands. They averred that the immortals had eaten 

a Cf. Yuan Han-Chhing (I), pp. 197-8. 
b The conference took place in -81 and it was on the basis of verbatim reports finished in the 

following year that Huan Khuan prepared his amplified and dramatised text some time before -50 .  
C Cf. Vol. 2, pp. 251 ff., Vol. 4, pt. 2, pp. 2Iff .  

d Ch. 29, pp. 8bff. tr. auct. adjuv. Sivin (I) ~n part. 
On the association of Yen and Chhi with early science and technology see Vol. 2, pp. I 33, 232ff., 

240ff. 
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of gold and partaken of (the juice of) pearls; only after that had they achieved longevity as 
enduring as the sky and earth. This was why the emperor made several visits to the five 
sacred mountains and to the pavilions along the ocean shore, always earnestly looking for 
traces of the Isles of Pheng-Lai and the Holy Immortals. But no matter what commanderies 
and counties the emperor visited, the rich had to give contributions and the poor were 
conscripted to erect buildings along the roads. Soon many of the small people ran away, 
while men of consequence went into hiding; the officials made arrests and put those they 
found in bonds, all without any pretence of justice. Famous halls there might be, and humble 
cottages, but not a plant was coming up among them, and no young trees were growing. The 
masses withdrew their support, and out of every ten people six were disaffected. 

This was the voice of traditional Confucianism, which always merits sympathy, but 
the beginnings of science were rather to be found among the 'magical technicians' 
of the former seaboard States (by no means all charlatans) who flocked to find support 
and protection under the imperial wing. 

After a short intervening reign, the emperor Hsiian Til  (r. -73 to -48) revived 
the interest in aurifaction. H e  entrusted this work to Liu Hsiang,Z who (as we saw 
above, pp. 13-14) had acquired the art from books which his father or grandfather had 
obtained from among the possessions of Liu An.8 Following on from the passage on 
p. 14 above, concerning the events of about -60, the Chhien Hun Shu says:b 

(Liu) Keng-Sheng (i.e. Liu Hsiang) was young, but he had read and rehearsed (the writings 
of the group of Liu An on alchemy) and was quite thrilled by them, so he presented them 
(to the throne) saying that gold could indeed be made (artificially) (humg chin MO chhhga). 
The emperor ordered that he should be put in charge of (some of the) Imperial Workshops 
(Shang Fang') for the purpose of making (alchemical gold). He expended very much 
(money) but the procedures could not be verified.~ The emperor therefore committed (Liu) 
Ktng-Shtng to the public prosecutor, who impeached him for (attempting to make and) 
cast false go1d.d He was thus imprisoned and sentenced to death, but his elder brother, 
(Liu) An-Min,s the Marquis of Yang-chheng, presented a memorial offering to surrender 
to the nation half his estate in order to ransom the fault of (Liu) Ktng-ShCng. Besides, the 
emperor also valued his ability. So he got through the winter in prison, and then his death- 
sentence was c0mmuted.e 

Thus ended a government-supported experimental programme most remarkable for 
the ; 1st century. A Confucian speech by Chang Chhang6 adjured the emperor to 
pay more attention to the arts of peaceful government and less to military men and 
alchemists; whereupon all the laboratory technicians of the Imperial Workshops 
(Shang Fang Tai Chao7) were dismissed.* 

a On the biography of Liu Hsiang see Forke (IZ), p. 65. 
b Ch. 36, p. 7a, tr. auct. adjuv. Dubs (5) .  
c I.e. they did not yield the hoped-for results-fei shm to, fang pu yen.* 
d Dubs ( 5 )  suggests that the basis for this was the law of -I++ against making false (alchemical) 

gold. 
e Executions were always carried out in autumn or winter, so this means that sentence was postponed 

in Liu Hsiang's case, and he could be liberated in the spring. 
f This we know from the shorter parallel passage in CHS, ch. 258, p. 7 b .  On the Tai Chao cf. 

Vol. 6, Sect. 38. 
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This whole episode has weighty significance for the ancient history of aurifiction 
and aurifaction. Why was Liu Hsianga unable to achieve success in the Imperial 
Workshops, backed by all the resources of the State ? Because that was precisely where 
the artisans were who understood the technique of cupellation, and they could 
disprove time after time whatever he did. Why did KO Hung and so many other 
Taoists later on put so much emphasis on carrying out alchemical processes in the 
mountains far away from the turmoil of worldly life? Because that was precisely 
where they would not be disturbed by inconvenient metallurgical technicians sug- 
gesting that the results ought to be cupelled. We do not have to suppose that this 
consideration ever came into the consciousness of the Taoist alchemists, nor need we 
write them all off as charlatans, for we have clearly seen already (pt. 2, pp. 10, 19 ff.) 
that their definitions of gold (like those of the Hellenistic proto-chemical aurifactors) 
were different from that of the technical goldsmiths. What we gain from this analysis 
is a deeper insight into what was really implied by the antithesis of 'worldly' versus 
'recluse' environments. 

I n  spite of all these failures and disappointments, the Early Han emperors continued 
to follow the quest of the elixir of immortality. Regarding the time of Chh&ng TiI 
(r. - 32 to  -7) the Chhien Hun Shu says: 

Towards the end of the reign of Chh&ng Ti, the emperor was rather interested in matters 
relating to the ghosts and spirits. As he had no descendants, many people presented mem- 
orials talking of sacrifices and magical arts, and they were all named Experts-in-Attendance 
(Tai ChaoZ).b Offerings were made in the Shang-lin3 Park and outside the capital at Chhang- 
an, involving heavy expenditure but producing no notable result. Ku Yung4 therefore spoke 
to the emperor, saying: 'Your servant has heard that he who understands the nature of 
heaven and earth cannot be deceived by strange spiritual occurrences, and he who knows 
the behaviour of the ten thousand things cannot be led astray by unnatural phenomena. 
(To follow) what goes against the Tao of benevolence and righteousness or contradicts the 
teachings of the Five Classics, emphasising mysterious affairs of ghosts and spirits, or 
propagating methods of rite and sacrifice, is to ask from the gods blessings which can never give 
happiness. Moreover those who say that there are immortals who consume elixirs (p hsien 
jen fu shih pu chung chih yaos), so that they can fly far away with light body, or ascend into 
the heavens with inverted shadow,c or leisurely gaze down upon the Hanging-Gardens (peak, 
near the Khun-Lun Mountain),d or float on the sea to PhCng-Lai (Island), or cultivate the 
five-coloured cereals sown in the morning and harvested at dusk, with life as long-lasting as 
the mountains and rocks; or operate the transformations of the (alchemical) furnace (turning 
cinnabar into gold, huang yeh pim huab), or draw a crystal elixir from seethed urine,~ or 
practise the art of changing the colours of the five viscera (so that one knows hunger and 
thirst no more)-all, all is the babbling of meretricious charlatans, who employ sinister arts 
(tso tao7)f and false pretensions to deceive the ruler of men. When one hears them talk, their 

a And Shih Tzu-Hsin a little later, for whom see p. 82. b Cf. pp. 35, and Sect. 38. 
C I.e. in the regions above the sun, where the shadow is cast upwards, not downwards. 

Cf. p. 24 above. 
On this strange phrase, see pt. 5 below. 

f Lit. 'left-hand arts', cf. Tantric vamac~ra. 
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copious words sound well in the ear and it seems as if their aims can be attained, but when 
one seeks to follow their arts, everything is vague and formless, like trying to tie up the wind 
or to capture a shadow, and no result is ever achieved. . . .' The emperor considered that 
he had spoken well.8 

Here we see alchemy through the veil of the words of a typically sceptical Confucian 
scholar. T h e  original language of his speech is highly elegant. 

Wang Mang,' the only emperor of the intrusive Hsin dynasty, naturally had a share 
in the enterprise of aurifacti0n.b The  Chhien Han Shu has this to say: 

In the 2nd year after (Wang) Mang had usurped the throne (+ 10) he took in hand the 
business (of becoming) a holy immortal. There was a magician-technician (fang shih) called 
Su h 2  who advised him to construct an 'Eight Winds Tower' (Pa F&ng Thai3) within the 
palace, which when completed cost 10,000 pieces of go1d.c (Su) h took his place upon it,& 
and according to the wind (he) prepared various potions (i thang4).e Also the five grains were 
planted within the palace in plots facing according to the colour of each one. The seeds had 
been soaked in (a liquid made from) the marrow of the bones of cranes, tortoise-shell (tu 
maos),f rhinoceros (horn), and jade, in all more than twenty constituents. One bushel of this 
grain cost one piece of gold. This was called Huang Ti's cereal method for becoming a holy 
immortal. So (Su) Lo was made a Palace Officer (Huang-Men Lang6) and put in charge of 
these affairs. Thus (Wang) Mang made extravagant worship of the ghosts and spirits. In 
his last year he built 1700 temples for the worship of different ranks of spirits, ranging from 
the six highest categories down to the smallest, using three kinds of sacrifices with more 
than 3000 kinds of animals and birds. As they could not get all the species complete they 
used cocks as substitute for wild ducks and wild geese, and dogs instead of deer. He often 
issued edicts saying that he must become a holy immortal--see his Biography. g 

Chang Tzu-Kao (2) points out that there has never been any archaeological evidence 
to show that money used during Wang Mang's time was made of alloys looking like 
gold, though the gold and silver used have been found to vary in purity.h He has 
calculated that when Wang Mang died the Chinese treasury had some 6,333,000 
ounces of gold; not far from the somewhat lower figure given in the study of Dubs (4).' 
Chang remarks on the approximate coincidence of this with the amount of gold held 
at its height by the Roman Empire, but Dubs had estimated that it was much higher 
than the total supply of medieval Europe. 

a Ch. Z ~ B ,  pp. 14b to 16b, tr. auct. I like to recall that this passage was copied out for me early in 
1943 by colleagues at the Academia Sinica History Institute near Lichuang in Szechuan. On the reforms 
of this period see Loewe (6). 

b Cf. Vol. I, pp. 109ff. where his proto-scientific predilections were pointed out. 
C The Chin Shih So aives in Shih sea.  ch. 6, (p. 83). a rubbing of a moulded tile end from the Pa - . .. - 

F&ng Thai. 
* We translate thus, but the t e a  is ambiguous, having at least two other equally plausible interpre- 

tations, depending on how it is read. If read tso yo chhi shmrp7 it means that 'music was played at the 
top', but if readtso 10 chhi shung it means either that 'the; made merry inside it*, or ;hat a Taoist 
hierogamy was performed. Tso 10 as an expression for sexual intercourse occurs in ch. 30, p. 5za. 

The commentary says that the Bibliography has a I Thang Ching,8 but actually it has a Thang I 
Ching Fag in its medical section. See ch. 30, p. 51 b. 

f Tu mao is the same ae tai meiIO (Rzoz). g Ch. 25 B, pp. zzb, 23 a, tr. auct. 
h P. 81. Cf. Vol. I, p. ~ o g ;  Vol. 4, pt. 3, pp. 518ff. 
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Further evidence of practical alchemical experiments in Wang Mang's time comes 
from a source written about + 10 to + 20, the Hsin LunI (New Discussions) of Huan 
Than,Z a book not fully extant now, but quoted in many places.8 The  passage is 
particularly important because it attests the existence in China in the - 1st century of 
the idea of 'projection',b SO important in Western proto-chemistry and later alchemy 
often as an attribute of the 'philosophers' stone'. KO Hung wrote:C 

Also Huan Chiin-Shan3 (Huan Than) tells us that there was a gentleman of the Han 
Imperial Court (Huang-Men Lang4) named ChhCng Weis who had a liking for the Art of 
the Yellow and the White ( h a n g  pai shu,6 aurifaction and argentifaction). His wife came 
from a family of technicians skilled in magical arts. ChhCng often had to take part in imperial 
processions but did not have the clothes appropriate to the season; seeing his distress, his 
wife said: ' I  will ask for two lengths of silk', whereupon the silk suddenly appeared in front 
of them. ChhCng Wei tried to make gold following the directions in the Chen Chung Hung 
Pao7 book,* but without success. One day his wife went to see him just as he was fanning the 
charcoal to increase the heating of a reaction-vessel in which there was mercury. She said 
'Let me show you what I can do', and taking a small amount of some substance from her 
pouch she threw it into the vessel. After about the space of time in which a man could take 
a meal, she opened the vessel, and they saw that the contents had all turned to silver. 

Chh&ng Wei was astounded and said: 'How is it possible that you could possess this Tao 
and never let me know about it ? '  She answered 'It  cannot be gained unless one has the right 
destiny.' But he kept on at her day and night for the secret. He sold lands and buildings to 
provide her with the best of food and clothing, but all to no effect. Then he schemed with 
a friend to beat her, but of course she got to know of this and told him that the process was 
to be transmitted to the right person alone. If she met such a one, even only by chance at 
the roadside, she would tell him, but to anyone who was not the right man--anyone whose 
words and secret thoughts were different-she would never divulge the art even though she 
were to be cut into pieces and dismembered. ChhCng Wei obstinately kept on pressing her, 
however, until finally she went mad, rushed out naked, smeared herself with mud and died.== 

We shall return to the idea of projection later (p. IOO), only drawing attention here 
to the emphasis placed upon a kind of vow of secrecy. One wonders whether the 
'unworthiness' of ChhCng Wei was really his mercenary motive; we are to understand 

a Cf. Vol. 3, p. 219 on cosmology, and Vol. 4, pt. 2, p. 392 for his important statement on water-mills. 
b In later times the Chinese term for this was &,8 lit. 'adding a spot of .  . .' some chemical. The 

general idea both in East and West was the transformation of a large amount of substance by the addi- 
tion of a very small amount of something else. 

It is interesting that a parallel idea ran through the eucharistic theology of Christendom from the 
+4th to the + 16th century, namely consecration by contact (immixtio). As we know from the interesting 
monograph of Andrieu (I), it was believed that wine could be consecrated, without the repetition of 
the words of institution, by the mere addition of a drop of previously consecrated wine, or a particle of 
a previously consecrated host. The same principle applied in some traditions to the oil of chrism. These 
practices were evidently related not only to the idea of projection in alchemy but also to that of contagion 
in medicine; and both perhaps originated from early thought about fermentation. We shall return to 
these matters in pt. 4. 

C Pao Phu Tzu, ch. 16, pp. 3a; tr. auct. adjuv. Ware (S), p. 264; Dubs (5); Waley (14). 
d Liu An's of course; see pp. 14, 23, 25 above. 
e This text is also in CSHK (Hou Han sect.), ch. 15, p. 7a. TPYL, ch. 812, p. qb, has an abbreviated 

version. Huan Than wrote an ode on the immortals; see pt. 2, pp. I 11-12 above, and Pokora (3). 
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that he was not seeking for immortality or salvation but rather for funds to keep up 
his position at court. Indeed the story follows in Pao Phu Tzu immediately upon 
another one relating how Wu Ta-WCn,' a government secretary at ChhCngtu, studied 
under a master of the art, Li K&n,z yet was never able to succeed in transmutation by 
projection because he could never sufficiently withdraw from worldly business.a 

I t  may well be that the idea or principle, or practice (whatever it was), of projection, 
began some time before ChhCng Wei, for there remain records of another alchemist 
or aurifactor, the great Taoist Mao Ying,3 who lived in the time of Han Yuan T i  
(r. -48 to - 33). His biography, entitled Mao Chiin Na' Chuan,4 has long been lost,b 
but later encyclopaedias have quotations from it, such as the following matter-of-fact 
statement in Thai-Phing Yii Lan:c 

Take ten catties of lead, put in an iron vessel, and heat intensely. After it has been brought 
to the boil three times, throw into the lead I shus of the nine-times cyclically-transformed 
floriate essence (chiu chum chih hua6). On stirring it will instantly turn to gold. 

Or did ChhCng Wei precede Mao Ying ? One usually tends to think of ChhCng's 
story as almost contemporary with Huan Than's account of it in the first couple of 
decades of the + 1st century, i.e. to place it in Wang Mang's time; but according 
to one tradition it was a whole century earlier. This tradition is also interesting 
because of the leading role played by women, so consonant with Taoist ideas in 
general.* The Shen Hsien Thung Chien gives a specific date for the death of ChhCng 
Wei's wife, namely -95, and says that Han Wu T i  was so incensed about it that he 
had ChhCng executed.e According to this account her family name was Fang,7 and 
she had studied alchemy with one of Han Wu Ti's favourite spouses, Court Beauties 
or Attendant Nyrnphs.f This lady, a specialist in Taoist sexual techniques (Huang Ti 
Su Nii chih shu*),g who was said to have acquired her knowledge of Taoism from the 
goddess Ma-KU,~ was named Chao Chieh-Ha010 ;h she too came to a sad end, for some 
years later, falling from favour, she was involved in one of the periodical plots and 
witch-hunts which convulsed the court, and was also executed. How much to believe 

a Or, as we might now secretly say, because he could never get far enough away from the artisans 
who understood the cupellation techniques. 

b There is however an account of his life in YCCC, ch. 104, pp. Ioa to 19a, by a disciple, Li Taon 
(or Li Tsun12). Though rather hagiographical, it gives one exact date, -39, and this is confirmed by a 
second quotation in TPYL, ch. 661, p. qb, which specifies the reign-period in which Mao was active. 
Mao Ying was the eldest of three brothers, the second being Mao Ku13 and the third Mao Chung,I4 
hence the expression San Mao Chun;Is all three were very important in the founding of one of the 
greatest ancient centres of Taoism, at Mao Shan16 near Nanking. This was the group with which Thao 
Hung-Ching was associated later on. We have already become acquainted with Mao Ying in connection 
with the making of cupro-nickel (pt. 2, pp. 234-5 above). Exactly how historical the three brothers are 
remains an open question. Cf. Fig. 1349. 

C Ch. 812, p. 7a. 
* Cf. pp. 169, 191, and one may remember that KO Hung's wife, Pao Ku, was also an alchemist, p. 76. 

Ch. 8, p. I a, b. f Cf. Vol. 4, pt. 2, p. 477. 
g Cf. Vol. 2, pp. 146 ff. h Or Chieh-Yii,IT which could have been a title. Cf. p. 17 above. 
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of this tradition may rest with personal choice, but if it were true it would throw a 
welcome light on the activities of the generation just following Li Shao-Chun, and in 
its emphasis on the role of women Taoists with all that that implies for the deep and 
ancient connection of chemical theory with sexual phenomena and Yin-Yang philo- 
sophy, it bears a certain stamp of truth (cf. Fig. 1350). 

The official dynastic histories also disclose the names of other alchemists besides 
those favoured at the imperial court. Kan Shih,' already mentioned as an expert in 
Taoist sexual techniques, is said to have joined his master Han Yaz in the South Seas 
in making gold, while F&ng Chun-Ta,3 also known as the Blue Ox Master (Chhing 
Niu Shih*) and another expert on sexual techniques, is said to have taken mercury as 
elixir. The same source mentions that both of them flourished at the same time as a 
third adept, Tungkuo Yen-Nien,s namely during the time of Emperor Wu Ti;a 
but in so far as any of them are fully historical characters they lived more probably in 
the + 1st or +znd century. Later Taoist texts tell about other adepts of this time, 
such as Wang Hsing,6 who ingested a 'potable gold elixir' (chin i chih tan7) and Wei 
Shu-Chhing,8 who achieved immortality through eating mica.b Flourishing at about 
the same time as Liu Hsiang were Su Ling (d. c. -60) and his pupil Chou Chi- 
Thung,~o better known under the name Tzu-Yang Chen Jen,II to whom is attributed a 
book in the Tao Tsang entitled Thai-Shang Tung Fang Nei Ching ChuI2 (Esoteric 
Manual of the Innermost Chamber, with Commentary).c 

During the time of the Later Han, the emperor Huan T i I 3  (r. + 147 to + 168) 
hoped, so we are informed, to attain eternal life by his frequent worship of Lao Tzu 
and the holy immortal Huang Shih Kung.d A distinguished scholar of the age, Tshai 
Yhng,I4 also expressed interest in the art of the a1chemists.e 

The Tao Tsang contains accounts of many Later Han adepts. For example, the 
Hsiian Phin Luf mentions Liu Khan's (traditionally + 121 to + 186), who was a 
disciple of Chhing Ku hsien-sCng,I6 i.e. Han Chhung.17 Han acquired the art of 
making the 'flowing-pearl elixir' (liu chu tanI8) from Wang Wei-HsuanI9 and found it 
effective. Similarly, Hsia FuZO studied alchemy from his youth upwards and ingested 
the thistle-like Atractylis(paishu21) g and mica.h Chao Tao-I tells us about Lung Shu22 
(also called Lung Po23) who ate magic mushrooms (shm chih24) in the early days of the 

HHS, ch. 112B, p. 18a. On all these cf. Vol. z, p. 148, and in relation to iatrochemistry in pt. S 
below, where the full translation is given. Meanwhile it can be found in Lu Gwei-Djen & Needham (3). 

b See TTzg3, ch. 7, pp. I b ff., a Yuan tea. 
C TTI~o; cf. TTzg3, pp. 6 b  ff. On the term tung in Taoism cf. Porkert (2), pp. 447 ff. * HHS, ch. 7, pp. I 5 a ff. C HHS, ch.  go^, p. I a. 
f Another Yuan text (TT773). 
a Probably extracts of the roots of Atractylis wata (=chinks), R 14; CC34; now ranged as species 

and varieties of Atractylodes, cf. Sato Junpei (I), p. 65; Kimura Koichi (z),  p. 107. The roots give a 
very bitter aromatic extract with a resinous yellow pigment, and figured in many classical tonic pre- 
scriptions (Stuart (I), p. 57). h Ch. 2, pp. I I a, 15 b, and 16 b. 
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Fig. 1349. The ascension of the alchemical Taoist hierarch Mao Ying into the realm of the holy 
immortals, admired by two disciples of the Mao Shan school (from Lieh Hsien Chhtian Chuan, ch. 2,  
p. I I a). 
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Later Han; a and Chiu Yuan Tzu I who became an immortal after taking a 'magical 
elixir' (shen tan2) he had made himself. He also wrote a book called K h g  Hsin Ching3 
(Book of the Realm of KCng and Hsin, i.e. the metals and minerals symbolised by 
these two cyclical characters).b Other experts mentioned by Chao Tao-I are Liu 
ChCng4 and Chhang ShCng Tzu,s the former a consumer of a 'red flowery elixir' 
(chu ying tan6), and the latter using a suspension of jade to achieve immortality. 
There was also a certain Mao PO-Tao,7 who compounded a 'magical elixir' (shen 
tan2) with three friends, Liu Tao-Kung,S Hsieh Chih-Chien9 and Chang Chao- 
Chhi1o.c One must not forget to mention Yin Chhang-ShCng" (P. + 122), whose 
name appears frequently in many Taoist alchemical texts. He is said to have acquired 
the art of preparing the ' Grand Purity Golden Potion Magical Elixir' (thai-chhing chin 
i shen tan 12) from the adept Ma Ming-Sh&ng,I3 and also to have known how to make 
gold. Ma Ming-ShCngd had another name, Ho Chun-Chih,l4 and was said to have 
learnt the art of elixir-making from Master An Chhi himse1f.e Although we cannot 
now reconstruct exactly what all these men did, or what knowledge they had, the 
great number of names of such people in Chinese literature is significant in itself. 

The +znd century was a milestone in the history of both Taoism and alchemy in 
China, for it was then that Taoism first became an organised religion, and that the 
earliest extant treatise on alchemical theory was written. The part played by Chang 
Ling15 (JZ. c. + 156), afterwards called Chang Tao-Ling,l6 in establishing the Taoist 
religion has already been described.* However, very little is known about the connec- 
tion of Chang Tao-Ling with alchemy, so that some do not believe he was ever an 
alchemist,g though later Taoists certainly claimed that he practised the art. For 
example, Chang Thien-Yu informs us that he learnt the Huang Ti Chiu Ting Ching17 
(the Yellow Emperor's Manual of the Nine Vessels) and prepared an elixir at Fan- 
yang18 mountain;h while Chao Tao-I, after claiming that Chang Tao-Ling was born 
in the 14th year of the Chien-Wu reign-period (+ 34),' affirms that he compounded 
the 'great dragon-and-tiger elixir' (lung hu ta tanI9) and the 'nine-vessel magical 
elixir' (chiu ting slim tan20).j Two of his disciples, Wang Chhang21 and Chao ShCngZZ 
(otherwise known as Lu Thang Tzu23), were said to have also ingested elixirs. The 

Was this not a garbled echo of Indian Nagajuna? See p. 161 below. 
b Cf. pp. 104, 210. 
c All this is from TTzg3, chs. S, 6 and 7. 
* This might be a case similar to that of Lung-Shu and Nagarjuna, for as Sivin has pointed out (I), 

p. 58, the Mahayanist monk Aivaghoga, active at about the same time, was named Ma Ming* in 
Chinese. e See TTzg3, ch. 13, or better Yiin Chi Chhi Chhien, ch. 106, pp. zob to 23 a. 

f See Vol. 2, Sect. 10 (j). g E.g. Spooner (I ,  z). 
h Hsiian Phin Lu, ch. 2, p. 4 b. Part at least of the Huang Ti Chiu Ting Ching may be preserved in 

the Huang Ti Chiu Ting Shen Tan Ching Chiieh (TT 878), especially because of the chiu idng shen tunZ0 
elixir mentioned. Chhen Kuo-Fu believes that the first chapter of this work is Han material. 

1 This is obviously impossible, though he may have claimed it himself. 
TT293, ch. 18. 
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Yiin Chi Chhi Chhien describes how he tested the sincerity of these two disciples 
before imparting his secrets to them.8 Several writings in the Tao Tsang that we have 
are attributed to Chang Tao-Ling, but none of them contains anything of alchemical 
interest. 

Chang Tao-Ling claimed that Chang Liang~ had been one of his ancest0rs.b His 
descendants later acquired the title Chang Thien Shihz and became hereditary 
heads of the Taoist church called Thien Shih Tao,3 the fame of which lay more in 
its magical and apotropaic rites than in a1chemy.c Nevertheless we owe much to at least 
two members of this same Chang family for their preservation of the Tao Tsang 
including so many of the important Taoist alchemical texts we now have.* During 
the time of the Mongols this vast collection of Taoist books suffered destruction, first 
at the hands of Mangu Khan (r. +1z51 to +1259), and then Khubilai Khan (r. 
+ 1280 to + 1294), and it was Chang Yii-Chhu4 who collected and re-edited the 
Chhg-Thung Tm Tsangs in the + 15th century.e Then Chang Kuo-Hsiang,6 another 
descendant of Chang Tao-Ling, compiled the Wan-Li Hsii Tao Tsang7 in 1607 by 
order of the emperor Shen Tsung.8 The Taoist patriarchate still exists (1974) in 
Thaiwan, the present Heavenly Master being the sixty-fourth of the line.* 

(iii) The three roots of elixsi alchemy 

In  a moment we shall be speaking of the oldest Chinese alchemical book, written in 
the +and century. But before going further it will be well to consider a point much 
emphasised by Lao Kan (6) and expressible as follows: during Chou, Chhin and Early 
Han the accent is on chhiu,9 'searching for', while in the Later Han it begins to be 
on lien,l0 'effecting chemical transformation in', or 'preparing by heating'. It is true 
that the earliest texts do generally speak of searching for the drug, or herb, of immor- 
tality,g but at the same time the making of artificial gold is indisputably attested from 
the - 2nd century and by implication the - 3rd.h The systematic handling of chemical 
change to produce desired inorganic substances clearly goes back at least to the - 5th. i 
The decisive point arises when someone begins to consume orally inorganic substances 

a Ch. log, p. 18b to p. zob. 
b His family tree is reconstructed in the H m  Thim Shih Shih ChiaI1 (Genealogy of the Family of 

the Han Heavenly Teacher), TT 142; and the Pu Thien Shih Shih Chia12 (Supplement to the 'Genealogy 
of the Family of the Heavenly Teacher'). See also Chao Tao-I (TTz93) and Fu Chhin-Chia (I). Of 
course these Taoist genealogies have to be accepted with all reserve. 

C A general history of this patriarchate was written long ago (1884) by Imbault-Huart (I). 
d The first compiler, Chang Chiin-Fang,I3 early in the + I  ~ t h  century, was of the same clan-name 

but not of the same family. 
C See p. r 16 below. 
f Much information on the recent history of the patriarchate is contained in the book of Li Shu- 

Huan (I), pp. 144-55, and the account of a personal visit by Holrnes Welch (2). 
g Cf. pp. 13, 18, 31 above. 
h See Li Shao-Chiin and Luan Ta (pp. 29, 32 above), the Coining Edict (p. 26), Liu An (p. 24). 

Liu Hsiang (p. 35), Gang Wei and Mao Ying (p. 39), Kan Shih (p. 40). 
i See Chi Ni Tzu (p. 14), Liu An (p. 25). 
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and elixir preparations made from them, in heavy dosage or long-continued adminis- 
tration. This we do not get for sure until the Later Han (+ 1st and +and centuries), 
some names backed with good evidence,a others more shadowy and traditiona1.b 
Further evidence will accrue in the next sub-section. So perhaps what Liu I-Chhingl 
said in the + 5th century was a fair statement of the case. We find it in the Shih Shuo 
Hsin Yii,z often before quoted (New Discourses on the Talk of the Times), as follows: 

Ho Phing-Sh113~ said that those who eat the medicinal powder of the Five Mineralsd 
(m shih san4) do so not only for curing diseases but also to enhance their vitality. 

[Comm.]e (The physician) Chhin Chheng-TsuS wrote a tractate entitled Hun Shih San 
Lun6 (Discourse on the Cooling Regimen Powder), but in Han times few people used it and 
the method was hardly handed down.* However, in the Wei, Ho Yen7 took it with marvellous 
results, so its knowledge and use began to circulate more in the world, and people sought 
eagerly to obtain (the formula) from one an0ther.g 

Here the reference is to the Three Kingdoms period in the early + ~ r d  century as 
the date of popularisation, and to the Han in the +and or + 1st century as the date 
of first use. From this one can begin to see clearly that originally there were two 
traditions (doubtless not far separated), the macrobiotic pharmaceutical-botanical one 
and the chemical-metallurgical one, macrobiotic in a slightly different sense.h After 
the beginning of the Later Han these two completely coalesced and the adepts and 
their disciples set forth on the hard and painful process, centuries long, of testing the 
effects of inorganic drugs upon the human body and mind. 

The clue to the union of the two traditions lies, we think, in the history of medicine, 
if cautious doses of inorganic substances were being given therapeutically some 
considerable time before large amounts of metallic preparations began to be con- 
sumed habitually in the form of elixirs. The evidence for this is very strong. In  a 
striking paper already mentioned, Temkin (3) contrasted Hellenistic with Arabic 
chemistry, pointing out that the former was much closer to metallurgy than to medicine, 
while the latter, in such men as al-Razi and al-Kindi, was medically oriented from the 

a E.g. F&ng Chiin-Ta (p. 40 above and pt. 5 below), also in L u  Gwei-Djen & Needharn (3). The 
Lieh Hsien Chuan is evidence for the Later Han, but not good for earlier times. 

b See Liu Khuan, Liu Cheng, Yin Chhang-Sh&ng and Ma Ming-Sh&ng (pp. 43ff. above). 
C I.e. Ho Yen,7 + 190 to +249, a scholar and courtier of renown. 
d Not here KO Hung'ss (p. 96). Hg and As were not involved, only forms of CaCO, and silica, with 

nine powders of plants containing alkaloids, most still used in traditional medicine; cf. the monograph 
of Wagner (I). The effect was tonic and calefacient, hence a cooling regimen was needed. 

By Liu Hsiing in the +6th century. 
f The hsiang10 of most editions has to be emended to tsu.I1 Chhin Chh&ng-Tsuw. to +q70) 

was Director-General of Medical Services (Thai I Linglz) and Professor of Medicine (I  Hstieh PO 
Shih13). We shall discuss the early growth of State medicine and medical schools in Vol. 6; meanwhile 
see Lu Gwei-Djen & Needham (2). Chhin wrote many other books, including a Yen TshE Jen Ching14 
(Manual of Clinical Diagnosis), a Yao Fang's (Collection of Prescriptions), a MO Chings6 (Pulse 
Manual) and a P6n Tshao17 (Pharmaceutical Natural History). All are lost. For this information we are 
indebted to Prof. Richard Mather, whose annotated translation of the Shih Shuo Hn'n Yii has now in 
part appeared (I). a Ch. 2, p. 23 b, h. auct. h Cf. p. 33 above. 
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beginning. For the Chinese scene this would be equally true, as the names of KO 
Hung, Thao Hung-Ching and Sun Ssu-MO alone suffice to bear witness; also the 
early date at which the chemical-metallurgical line joined with the pharmaceutical 
ones to form the classical elixir pattern of developed Chinese alchemy. Now it is 
important that in the oldest Chinese pharmacopoeia, the Shen Nung P& Tshao Ching,' 
there are 41 entries for inorganic substances,a including both cinnabar arid mercury. 
This text is generally considered to be of the Early Han (- 1st or -2nd century), 
even containing Chou and Warring States material, though not finalised until the end 
of the Later Han (+ 2nd century).b Of cinnabar powderc it is said that it is found in 
mountain valleys, its sapidity is sweet and slightly cold, it controls the hundred 
diseases of the body and the five viscera, it nourishes the chingz and shen3 vitalities, 
calms the hun4 and pho5 'souls', benefits the chhi, clears the eyes, kills k 6  parasites 
and destroys malignant humours (hsieh o chhi7).d I t  can change into mercury (hungg). 
If taken constantly it puts one in touch with spiritual beings and gives longevity 
(thung shen ming pu lao9). Significantly the P& Ching never speaks of becoming an 
immortal (chhhg hsienI0) or ascending to the heavens (fei thien"),e but always 
confines its remarks to longevity, lightness of body and length of years in such 
phrases as chhing shen,IZ yen nien,I3 ts@ shou,l4 etc. Significantly also the same terms 
are applied to many plant drugs. 

For the first well-documented evidence of the taking of inorganic substances in 
this way, the pharmaceutical use of the Five Minerals, we can go back to a time much 
earlier than that of Ho Yen. The first half of the - 2nd century, a period just before 
the Coining Edict (cf. p. 26 above), saw the activity of one of the greatest physicians 
in Chinese history, Shunyii 1.15 Born under the Chhin in -216 he lived till about 
- 147, and practised extensively among the princely families of the Han. Our informa- 
tion about him is of high authenticity because Ssuma Chhien devoted half a chapter 

18 in the highest category (the safest), 14 in the middle, and 9 in the lowest (the most active). 
For an account of the pharmacodynamic classification used, see Sects. 38 and 45 in Vol. 6. 

b For example, there are Later Han place-names for provenances, but these could easily have been 
up-dated by revisers without changing anything else. 

C Since in the following pages we shall find many references to the constant taking of mercuric 
sulphide per OS, it is natural to inquire how much of it would have been absorbed into the system since 
the salt is so insoluble. Stimulated by the parallel use in Indian Ayurvedic medicine, Ghosh (I) made a 
study of the subject in 1931 using the sensitive Bardach's test. He found positive results under con- 
ditions in oitro simulating the action of the gastric juice at HCl concentrations from 0.05 to ~ 2 % .  

incubation at 37'C and continual stirring; in 2 hours some ~ 0 2 %  of the sulphide present went into 
solution. Extracts of liver in experimental dogs, but not of other organs, also showed positive reactions. 
The general conclusion would be that cinnabar ingestion alone, unless habitually in large amounts, was 
a fairly safe way, because of its low solubility, of increasing the mercury content of intestinal contents, 
organs and body fluids, whether for disinfection, anti-luetic or anti-suppurative effects. Thus the ancient 
and medieval physicians were not wrong in using it. 

* KueiI6 in some versions, for chhi. 
I t  does use the expression shen hsien," holy immortals, but apparently only as a comparative phrase: 

'longevity (like that of) the immortals', or, 'so light that you can fly a thousand li (like the) immortals'. 
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to him in the Shih Chi, hence we can rely on what is told of the relations between 
Shunyii and another physician named Sui.1 On two occasions the former got into 
trouble with the authorities ( - 167 and - 154), and on the second of these he was 
commanded by imperial decree to declare his methods of practice and to reply to 
certain specific questions; this is the reason why we have an unexampled set of 25 
clinical histories of the -2nd century as well as details of the titles of the medical 
books handed down to Shunyii by his teachers. Of these histories case no. 22 con- 
cerned Dr Sui,' an Archiater-Royal or Physician-in-attendance to the Prince of Chhi 
(Chhi Wang Shih IZ),a and the account in the Shih Chi runs as fol1ows:b 

Sui, the Physician-in-waiting to the Prince of Chhi, fell ill. He had himself made prepara- 
tions of the Five Minerals and had consumed them (tzu lien wu shih fu chihs). Your servant 
therefore went to visit him, and he said 'I am unworthy and have some disease; would you 
be so kind as to examine me?' So I did, and then addressed him in these terms: 'Your 
malady is a fever (chung j64). The Discussim~ say that when there is a central fever along 
with obstipation and suppression of urine one must not ingest the Five Minerals. Mineral 
substances considered as drugs are fierce and potent, and it is because of having taken them 
that you have several times failed to evacuate. They ought not to be hastily taken. Judging 
by the colour, an abscess is forming.' 

And then the two physicians go off into a lengthy discussion of the principles of Yin 
and Yang in therapy where we need not follow them here, leaving it to the pharmaco- 
logical Section later on. Shunyii I concluded his case-history thus: 

I warned him that after a hundred days or more an abscess would gather above the pectoral 
region, that it would penetrate (the flesh by) the collar-bone, and that he would die. Such 
was the general tenor of our discussion. Of course the rules are laid down in the (medical) 
manuals and treatises, but if there should be a single one which a maladroit practitioner has 
failed to study, the explanations of the texts on the Yin and Yang may remain a dead letter. 

Thus his opinion of Sui's skill was not high, and perhaps in the absence of antibiotics 
and sulpha-drugs there was little he could do against a staphylococcal infection. For 
Bridgman interpreted the case as one of an encysted pulmonary abscess opening 
through the skin. The medical details are unimportant here, what we must retain is 
the clear evidence of the therapeutic use of inorganic substances in the early -2nd 
century by a physician connected with the land of Chhi; for the events would have 
taken place about - 160. And not only so, but among the books which Shunyii I 
received from his teacher there was a Lun Shihs (Discussion on (the Use of) Mineral 
Drugs),d perhaps one section of a MO Shu Shang Hsia Ching6 (Pulse Manual in Two 
Chapters) which he also had, and this itself perhaps an early version of the Huang Ti 
Nei Ching7 of classical tradition. If he was studying medicine in - 190, as is practically 

a It can surely be no coincidence that Sui was connected with Chhi, the seaboard State whence 
came so many of the earliest alchemists and magician-technicians; cf. pp. 3 I ,  34 above, and Vol. 2, p. 240. 

b Ch. 105, pp. 21 b, zza, tr. Bridgrnan (z), p. 42, eng. auct. 
c Not identifiable exactly, but doubtless one of the books which Shunyii had studied. 
d The punctuation of the titles of Shunyii 1's books is difficult, and we diverge in some ways from 

the conclusions of Bridgrnan (z), pp. 65ff., who may however well be right. 
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certain, the Lun Shih itself must go back at least to the second half of the -3rd 
century, that is to say, before the time of Bolus of Mendes and long before that of 
Pseudo-Democritus (cf. pt. 2, pp. 17, 25). Of course the parallelism is not close, but it 
helps our sense of historical proportion to visualise the extremely early date of 
'Paracelsian' mineral remedies in Chinese culture. 

All this was also a long time before F$ng Chiin-Ta and Ho Yen. So perhaps we 
should speak of three strands out of which the typical elixir alchemy of the Chinese 
middle ages was woven: (a) the pharmaceutical-botanical tradition of the herb or 
plant of immortality, (b) the metallurgical-chemical tradition of the making of arti- 
ficial gold, and (c) the medical-mineralogical tradition of the use of inorganic and 
metallic substances in therapy. Though we cannot pin-point as yet the first origin of 
any of these they must all come down in embryo from the Warring States period, and 
their fusion was certainly completed during the + 1st century. I t  is on the + 2nd that 
we must now concentrate our attention. 

Before proceeding to this, however, we may pause to look at a tradition, Indian 
seemingly rather than Chinese, which connects the ancient herbal complex with the 
probably somewhat later mineral-metallic complex, and might throw light on how the 
latter developed. Mahdihassan, in his studies of alchemical origins in the Asian 
cultures, noting that 'plant cults preceded metal cults',a points out that a mixed 
technique has continued down in Ayurvedic medicine and pharmacy until the present 
day.b 'Herbo-metallic preparations' are made by the repeated calcination of metals in 
the presence of vegetable extracts, often preceded by amalgamation and removal of 
the mercury by distillation, a process which leaves the metal finely comminuted or 
spongy and therefore more easily oxidised when r0asted.c Although the end result 
must be nothing but the oxide of the metal together with the ash of the plant extract, 
all the rest of which will have steamed and burnt away, classical Indian theory 
considers that the metals have been 'activated therapeutically by means of the plant 
decoctions'.d This is expressed by saying that there has been a transfer of the plant 
'soul' (originating from starry emanations) to the metal;e and here a sexual element 
also enters in because the plants were considered rich in ri2h (somewhat analogous to 
the Chinese hun, or Yang 'soul', cf. pt. 2, pp. 85 ff.) while metals were rich in mfs 
(somewhat analogous topho, or Yin 'soul'), hence a hermaphrodite thing would have 
been created.f The oxide was also regarded as a base or vehicle like sandalwood oil for 
essential perfume oi1s.g Hundreds ofsuch herbo-metallic preparations are still used in 
Ayurvedic medicine under the names (Skr.) bhasma (i.e. ashed), or (Pers., Urdu) 

(131, P. 243. 
(121, PP. 88ff., 91 ;  cf. also (151, P. 88, (171, P. 85, (181, PP. 43% (zo), P. 39, (251, PP. 42, 46. 

c Mahdihassan (IZ), cf. Neogi & Adhikari (I); Sengupta (I), vol. 2, p. 22. Mahdihassan (3z), pp. 
341-2, has described an interesting traditional indicator test for the degree of fineness of the calcined 
powder. A hand-spun cotton thread dyed yellow with turmeric is stretched horizontally between two 
poles on a humid windless day, then the alkaline powder is placed on it at one end, and the length to 
which the colour turns red is taken as a measure of the quality, i.e. the degree of comminution, of the 
oxide. This 'thread chromatography' has been experimentally verified (M. Sreenivasaya). 

* Mahdihassan (g), p. 123. 
Mahdihassan (21), pp. 183ff., 203, (23); Bhagvat Singhji (I), p. 137. 

f Mahdihassan (3z), pp. 339ff. g Mahdihaasan (IZ), loc. cit. 



33. ORIGINS OF ALCHEMY 49 

kushta (i.e. killed), plant extracts being thus 'combined' with metals in a great variety of 
permutations and combinations.a 

All this clearly constitutes in principle a kind of intermediate stage between the 
'plant of immortality' that Chhin Shih Huang T i  was looking for, and the later 
mineral-metallic tan, though we do not recall any text which would show that the 
alchemists of ancient China actually sought to capture herbal virtues in this way. At 
all events the latter were evidently still in favour as late as KO Hung's time, for he 
sometimes felt he had to defend the mineral-metallic preparations. 

Ordinary people [he says in one place] do not compound the spiritual (metallic) elixirs, 
but they have great faith in vegetable medicines-though these decay when buried, soften 
when cooked, and scorch when roasted. Since these substances cannot even maintain life 
in themselves, how could they give life to others ?b 

Nevertheless, the idea lay near at hand that a herbal drug might heal a diseased metal 
and make it into a healthy one, that is to say, act as an'elixir and turn it into go1d.c 
Such a belief, indeed, might have been the origin of the b h m a s  and kushtas. I t  is 
possible that a factual basis existed for it, namely the use of plant acids, such as oxalic, 
malic, citric, etc., in cementation process, especially leaching (cf. pt. 2, p. 250), for the 
surface enrichment of gold-containing alloys. Both in Indiad and in Cypruse the 
popular belief has been recorded that thaumaturgical devotees could turn copper 
coins into gold ones by the use of certain plant juices, and there is at least one first- 
hand account of the procedure, in which the heat of glowing tobacco was used to 
convert a 'copper' coin to a gold m0hur.f Surface enrichment is unquestionably a 
very ancient device, as witness the electrum spear-head of Chaldaean Ur, discovered 
by Woolley in 1926. Dating from c. - 2700, this consists of some 30 % Au, 60 Ag 
and 10 Cu, but there is so obvious a concentration of gold in the surface layers that 
the object appears to be electro-gi1ded.g If then the discovery was anciently made that 
plant juices or extracts could under some conditions accomplish an 'ennoblement' 
such as this, the Ayurvedic plant-ash metal-oxide combination drugs would have 
followed naturally enough, and some similar train of thought and practice may well 
have assisted in China the passage from the 'herb of deathlessness' to the mineral- 
metallic elixirs and the potable gold. 

There was also the transition from the vessels of gold (Li Shao-Chiin, p. 31 above) 
to the actual ingestion of gold (e.g. Wang Hsing or Yin Chhang-ShCng, pp. 40, 43 
above). Some light on how this may have happened is thrown by Mahdihassan's 
study of preparations of 'colloidal gold' still being made by the traditional Ayurvedic 
and Unani physicians in India t0day.h Sometimes gold leaf is triturated with plant 
powders in pestle and mortar, sometimes gold filings are heated with plant powders 

Cf. Jarnshed Bakht & Mahdihassan (I); Shastri (I). 
b PPTINP, ch. 4, p. gb, tr. auct., adjuv. Ware (S), p. 76; Wu & Davis (2), p. 239. 
C This would have been very close to the central concepts of Arabic alchemy (cf. pt. 4). 
d hlahdihassan (12), p. 89, (IS), pp. 83-4; cf. also (9, 18, 21, 24, 31). Gildemeister (I). 
f Mukand Singh (I), p. 19. 
g Woolley (4), p. 24 and pl. vrrI, 2; cf. Stapleton (4), p. 31. 
h (ss), esp. pp. 115ff. Electron microscope photographs of the finely divided gold are presented. 
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at about 4o0°C; the former labour may take three months at five hours a day, the 
latter some forty heatings of four hours each. The resulting brick-red powders 
(suvmna bhasma) are so finely divided as to form 'colloidal gold' on contact with 
liquids,a and they may well afford a clue as to the nature of some of the ancient 
Chinese chin i1 elixirs. 

(2) WEI PO-YANG; THE BEGINNINGS OF ALCHEMICAL 
LITERATURE I N  THE LATER HAN ( + ~ N D  CENT.) 

The earliest book on alchemical theory extantb was written in the +end century by 
Wei PO-Yang,z who has been called the 'father of alchemy' for this r e a ~ o n . ~  Very 
little is known about his life; his name is not mentioned in any of the official dynastic 
histories. I t  was KO Hung3 who first wrote in the +4th century that Wei PO-Yang 
came from the region of W U ~  (roughly correspondini to parts of modem Chekiang 
and Kiangsu provinces) and that he was a son of the Kaom6ns clan, probably one of 
the shaman or magician-technician fami1ies.d Wei PO-Yang states in his own work, 
the Tshan Thung Chhi6 (Kinship of the Three), that he came from Kuei-chhi7 and 
that he had kept himself away from government service.e According to PhGng 
Hsiao,8 who wrote a commentary on the work in +947, Wei PO-Yang was a native 
of Shang-yii,g in modem Chekiang, and confided his art to one Hsii Tshung-Shih,Io 
who, after adding his own commentary, passed the book in turn to Shunyii Shu- 
Thung 11 during the time of the emperor Huan TiI2 (r. + 147 to + 167).f Others 
say that Wei PO-Yang transmitted his art directly to Shunyii Shu-Thung.g We know 
a little more about the latter as he was a senior administrative officer in Loyang and 
relinquished his post about the year + 150 to seek the Tao. From this Yuan Han- 
Chhing ( I )  concludes that Wei PO-Yang flourished between + ~ o o  and + 170. Later 
on Wei became known in Taoism under the names Thai-Su Chen JenI3 (Highest 
Purity Adept) and Yiin Ya TzuI4 (the Cloudy-Banner Master), and his personal name 
was said to have been Wei AoI5.h Of course one can read more about Wei PO-Yang in 

a The nature of the suspension needs further study; it may or may not be like the stable colloidal 
gold formed by chemical precipitation in the absence of electrolytes (cf. the 'purple of Cassius', Vol. 5, 
pt. 2, p. 268). At any rate it can be ingested per as. 

b I t  should be understood that this book is not necessarily the earliest book on aIchemica1 practice. 
The Huang Ti CIriu Ting Shen Tan Ching (Chiieh), which we discuss elsewhere (pp. 84-S), vies with it  
in date, since the first chapter of that may well belong to the +znd century, but it gives practical 
instructions for elixir-making and does not go into the theory. 

c Wilson (zc), who puts his fIoruit between + 120 and + 150. 
d Shen Hsien C h m ,  ch. I, p. 4a. KO Hung's authorship is not certain. 

Tshan Thung Chhi, ch. 35, p. 12a. All references quoted in this form by us are to the Tshan Thung 
Chhi F& Chang Chu (Chieh), see p. 54 below. 

f See TT993, cf. p. 53 below. 
R See Ssu Khu Chi Yao Pien Chhg, ch. 19, (p. 1206). 
h See Tao ShuI"(TTroog), ch. 34, p. I a. 
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the hagiography of the immortals.8 We need not repeat the story often given about 
how he shared his elixir of immortality with one of his three disciples, Yii shCng,' 
and a d0g.b The Shen Hsien Thung Chien tells us that he learnt the art of immortality 
from Yin Chhang-ShCng2 and also gives the name of Yu shCng as Yu Hsiin3.c 
Master Yin is the putative author of a text called Chin Pi Wu Hsiang Lei Tshan Thung 
Chhi4 (Golden Jade Treatise on the Similarities and Categories of the Five (Sub- 
stances) and the Kinsh* of the Three)d but there is insufficient evidence to warrant its 
dating as early as this. Wei is said to have written, as we shall see, another alchemical 
text called the W u  Hsiang L e i s  (Similarities and Categories of the Five (Substances)), 
and hence we find his name associated with the Tshan Thung Chhi Wu Hsiang Lei Pi 
Yao6 (Arcane Essentials of the Similarities and Categories of the Five (Substances) 
in the Kinship of the Three), an important, but later, text on alchemical theory which 
we shall discuss presently in this Secti0n.e Another text in the Taoist Patrology, 
entitled Ta Tan Chi7 (Record of the Great Elixir),f also ascribed to Wei PO-Yang, is 
probably of Thang if not of Sung origin. 

The text of the Tshan Thung Chhi (The Kinship of the Three) has been dated about 
the year + 142.8 The name of its author is concealed in a cryptogram in the last 
paragraph of the epilogue. Known also as Chou I Tshan Thung Chhi 8 (The Kinship 
of the Three; or, the Accordance of the Book of Changes with the Phenomena of 
Composite Things), its title has given rise to much speculation. PhCng Hsiao in the 
+ 10th century explains that tshan means 'to mix', thung is 'to communicate', and 
chhi denotes 'combination', i.e. substances are mixed and then allowed to communi- 
cate with one another to bring about alchemical changes.h Chu Hsi9 adds that such 
operations correspond with the Book of Changes.' Chhen Chih-Hsiilo in the + 14th 
century elucidates by saying that tshan is to compare, i.e. to compare the Natural 
Order of Heaven and Earth, thung (meaning 'similar') refers to the assistance given 
to the production and formation of things of similar kinds, and chhi, which is 'agree- 
ment', like a tally, signifies the agreement with production and growth in the Order 
of Nature.J Yu Yen1 I in the late + 13th century says that the word 'three' refers to 
the Book of Changes, immortality and a1chemy.k A totally different interpretation is 
given by one of the anonymous commentators of the text, saying that chou i refers to 
the 'cyclical changes' of the elixir, and tshan thung chhi means the mixing of the three 
substances of the Water, Earth and Metal elements together so that they combine to 

a For example, in Shen Hsien Chuan, ch. I ,  pp. qa,b, YCCC, ch. 109, pp. s a f f . ,  and Shm Hsien 
Thung Chien, ch. 9,  sect. 5, pp. I b f f .  A translation from a Yuan work of the same kind is given in 
L. Giles (6),  p. 67. 

b See Wu & Davis (I); and pt. 2, p. 295 above. C Ch. g, sect. 5,  pp. I b f f .  
* TT897; we shall glance at it again in due course (p. 150). See p. 145 and pt. 4 below. 
f TT892. g Wu & Davis (I). 
h TTggq, p. 1 1  a. His view is shared by the anonymous commentator of T T ~ ~ I .  

TT992, preface, p. I a .  J Tshan Thung Chhi, ch. 15, p. 35a. 
k TT996, ch. 9,  pp. 13 b and 14a. This view is shared by Wang Ming (3). Wu & Davis (I) and 

Yuan Han-Chhing ( I )  simply say the Changes, Taoism and alchemy. 
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form a single entity.a And lastly there must have been some who interpreted the title 
as a reference to the tying together of the three primary vitalities in man, which, when 
regained, gave longevity and irnmorta1ity.b 

The Tshan Thung Chhi begins by quoting the Book of Changes, saying: 'Chhien 
and Khun are the gateway to the Changes.'c Some of its quotations come also from 
the Taoist canon Tao T& Ching,' for example in the following instances: 

He who knows the white, yet cleaves to the black. . . 
and 

The man of highest virtue* never acts (contrary to Nature) 
And so has no need to apply force to things, 
The man of inferior virtue tries to bend things to his will 
And so in the end there is just (unsuccessful) force. 

Besides this one finds much in the text about the theory of Yin and Yang as well as 
the Five Elements in relation to the processes of alchemy. Towards the end of the 
book there is a remark that the Book of Changes, the study of Huang (Ti) and Lao 
(Tzu), which can mean either Taoism or the art of immortality, and the alchemical art, 
are like three roads leading up the same m0untain.e I t  seems therefore that the treatise - - 
is speaking in terms of the three things, namely the theory of the Book of Chasges, 
which in a broader sense includes those of the Yin and Yang as well as the Five 
Elements,f the philosophical teachings of Taoism, and the processes of alchemy. 

Important for the dating of the book is the fact that a commentary on parts of it 
was written by Yii Fan2 about +23o.g KO Hung late in the same century never 
mentions the Tshan Thung Chhi,h but lists in his bibliography a Wei PO-Yang Nei 
Ching3 which may well have been the same work.' The poet Chiang Yen4 (+444 to 
+ 505) refers to the usual title in a verse towards the end of the + 5th century,l and 
it appears in both the Sui and Thang bibliographies. The Shen Hsien Chuan says:k 

a See TTggg, p. I a. The ambiguity in the word chou has already been encountered in our translation 
of the mathematical classic Char Pei S u m  Ching, see Vol. 3, p. 19. 

b See, on this, pt. g below. 
C Tshan Thung Chhi, ch. I ,  p. I a. From I Ching, ch. 3, p. 23 b;  tr. auct., adjuv. Legge (g), p. 395 

and Wilhelm (z), vol. I, p. 369. 
* Mana, charisma, spiritual power. On the idea of not acting contrary to Nature see Vol. 2, pp. 68ff. 

Tshan Thung Chhi, ch. 34, p. I I b. 
f See Vol. 2, Sect. 13 for a detailed account of these fundamental ideas of Chinese science. 
g Cited in Ching Tien Shih Wens (Textual Criticism of the Classics) by Lu T&-Ming,6 c. +6oo, I 

Ching section. H u  Shih (7) has suggested that Yii Fan was none other than the disciple Yii sheng (or 
Hsiin) himself, in which case the date of the Tshan Thung Chhi would be rather toward the end of the 
+and century than just before the middle of it. 
h That is to say, in the Pao Phu Tzu. The Shen Hsien Chuan speaks of both the author and the book 

under its subsequent name, but KO Hung's connection with it is uncertain. 
Perhaps he was not very interested in the theoretical linkage of alchemy with the Book of Changes. 

H e  was essentially a practitioner. 
J Chiang W&-Thung Chi,' ch. 3, p. 5 b. These early mentions were noted by Waley (13)~ p. 55, ( 1 4 ) ~  

pp. 7ff. Waley agreed with the consensus of Chinese scholarly opinion that the +znd-century date 1s 
justified by the internal evidence of the rhyme-system used. k Ch. I ,  p. qb.  
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Wei PO-Yang wrote the Tshan Thung Chhi, including the Wu Hsing Hsiang L k I  (Similari- 
ties and Categories of (Substances formed by) the Five Elements), in three chapters. This 
purports to be about the Book of Changes (Chou I )  but actually it uses the symbols to discuss 
the concepts of alchemy (tso t a n z ) .  Thus ordinary Confucians, knowing nothing of alchemy, 
have commented on it as though it were a treatise on Yin and Yang, thus completely mis- 
understanding it. 

The  earliest edition now extant of the Tshan Thung Chhi text is said to be a Ming 
block-printed copy made by the Chao Fu Wei Ching Thangs during the Chia-Ching 
reign-period (+ 1522 to + 1566) and now preserved in the Peking Library.a 

Seldom has a book been so much commented on, and with so much criticism of 
their predecessors by commentators, as the Tshan Thung Chhi. The  Tao Tsang alone 
includes the following ten commentaries each reproducing the original text: 

(a) Chou I Tsha  Thung Chhi Chu4 (The Kinship of the Three with C0mmentary)battributed 
to Yin Chhang-ShCngs W. + 120 to +21o), but probably of Sung 0rigin.c 

@) Chou I Tshan Thung Chhi Chu,4 by an anonymous commentator and believed to be 
of Sung date.d 

(c) Chou I Tshan Thung Chhi Chu,4 by Chu Hsi6 (+ 1197) under the pseudonym Tsou 
Hsin.7 This texte sometimes appears under the title Chou I Tshan Thung Chhi Khao I 8  

(Investigations and Criticisms of theKinship of the Three).f 
(d) Chou I Tshan Thung Chhi F h  Chang Thung Chen I 9  (The Kinship of the Three divided 

into (short) chapters for the Understanding of its Real Meanings)g by PhCng HsiaoIO 
in +947, also known as Chen I TzulI (the Real-Unity Master). 

(e) Char I Tshan Thung Chhi Ting Chhi KO Ming Ching Thu12 (Bright Mirror Chart 
illuminating the Mnemonic Rhymes about Reaction-Vessels in the Kinship of the 
Three)h also by PhCng Hsiao (+947).' 

a See Yuan Han-Chhing (l), p. 177. The H m  Wei Tshung Shu gives the text with an epilogue by 
Wang Mu13 and a preface by Chu Chhang-Chhun.14 The text is also included in the Shuo F u s  and 
the Pai Ling Hdeh S h 1 6  collections. A commentary by Wang Wen-Lu17 (+ 1534) is appended to the 
text in the latter edition, which is also reproduced in the Tshung Shu Chi Chhhg.18 In the An Chhi 
Chhiim, ShuIQ Li Kuang-Ti 20 (+ 1717) splits the text into two, one called the Tshan Thung Chhi and the 
other the S m  Hsiang Leizl (Similarities and Categories of the Three (Substances)), the two being com- 
bined under a single title Tshan Thung Chhi Chmg Chiiz2 (the Kinship of the Three (arranged in) Chapters 
and Sections). 

" TT990. 
c According to Yuan Han-Chhing (I), p. 171. If Yin was indeed the teacher of Wei, it would have 

been very unusual for him to comment upon the work of a disciple, yet possible, if he lived till about 
+ I 60. See T T ~ ~ I .  Yuan Han-Chhing, ibid. TT992. 

f For example in the Shou Shan KO Tshung ShuZJ and the Ssu Khu Chhiim Shu.=4 The version in 
the former is reproduced in the Ssu Pu Pei Yao and the Tshung Shu Chi Chhhg. We have already made 
extensive quotations from Chu Hsi's work (Vol. 2, pp. 330ff., 44Iff.). 

g TT993. This text with commentary also appears in the Hsii Chin Hua Tshung S~U.~ '  
h TT994. 

We shall have a good deal more to say about this in the sub-section on physiological alchemy 
(pt. 5). 
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(f) Chou I Tshan Thung Chhi Chu, by an anonymous commentator, believed to be of Sung 
date.a 

(g) Chou I Tshm Thung Chhi Fa HuiI (Elucidation of theKimh9 of the Three),b by Yii 
Yen2 in + 1284 (also known by the names Yu Wu-Yu,~ or Chhiian Yang T z u , ~  the 
Complete-Yang Master). This is the text that was used by Wu & Davis (I) in trans- 
lating the Tshan Thung Chhi. 

(h) Chou I Tshan Thung Chhi Shih Is (Clarification of Doubtful Matters in theKinship 
of the  three),^ also by Yu Yen (+ 1284). 

(i) Chou I Tshan Thung Chhi Chieh6 (The Kinship of the Three with Explanations),* by 
Chhen Hsien-Wei7 in + 1234 (also known by the names Chhen Tsung-Tao,8 or 
Pao I T z u , ~  the Unity-Embracing Master). 

(j) Chou I Tshan Thung Chhi Chu,e by Chhu Hua-Ku;IO c. + 1230. 

Other important commentaries on the Tshan Thung Chhi appear in another version 
of the Patrology, the Tao Tsang Chi Yao.I1 There we find the Tshan Thung Chhi 
Chhan Yulz (Explanation of the Obscurities in the Kinshz$ of the Three), by Chu 
Yuan-Yu 13 in + 1669 (otherwise known as Yun Yang Tao Jen 14) ; and the Chou I 
Tshan Thung Chhi F& Chang Chu15 (Commentary on the Kinshz$ of the Three divided 
into (short) chapters), by Chhen Chih-Hsu '6 c. + 1330 (known also as Shang Yang 
T Z U , ' ~  the Honouring-the-Yang Master). Chhen Hsien-Wei's Chou I Tshan Thung 
Chhi Chiehf is also included in the Tao Tsang Chi Yao. 

Chhen Chih-Hsu's commentary seems to have become rather popular, partly 
perhaps because of his position as seventh Patriarch of the Northern School of 
Ta0ism.g Punctuations and further explanations were added by Fu Chin-Chhiian18 
(also known as Chi I Tzu,19 the Complete-Unity Master) about 1820. The  text we 
have contains a preface by Yu Mu-Shunzo (1841), also known as Chhien Yang 
T z u , ~ '  a pupil of F u . ~  Wylie reports a prevailing view that Chhen Chih-Hsu gives the 
text in its purest state and provides one of the clearest of the later commentaries.' 

There are yet other commentaries like the Chou I Tshan Thung Chhi Shu Luehzz 
(Brief Explanation of the Kinsh* of the Three) by Wang Wen-Luz3 in + 1564.1 Some 
of them, like L u  Hsi-HsingYsz4 Chou I Tshan Thung Chhi Tshe" Su25 (Penetrating 

a TTggg. See Yuan Han-Chhing (I), p. 171. 
b TTgg6. C TT997. d TTgg8. TT999. See Yuan Han-Chhing, ibid. 
f TT998. g Chhen Kuo-Fu (I), 2nd ed. vol. 2, p. 442. 
h We have two editions of this text, one printed from blocks preserved in the Lu Yeh Chai'6 and 

one published by the Chin Chang Thu Shu Chii27 at Shanghai. All references to the Tshan Thung Chhi, 
unless otherwise stated, are to the former. Although the outlook of Chhen Chih-Hsii was more physio- 
logical-spiritual than chemical, he did take into account some of the previous commentaries, and his 
text contains far fewer errors than that used by Wu & Davis ( I )  for their translation. 

See Wylie (I), p. 175. 
J Incorporated in the Pai Ling Hsiieh Sh28 collection, and from which the edition in the Tshung 

Shu Chi Chhhg is derived. 
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Explanation of the Kinship of the Three),a or Tshan Thung Chhi Khou I1 (Oral Ex- 
planation of the Kimh$ of the Three), or Wang Fu'sZ Tu Tshan Thung Chhi3 (On 
reading the Kinship of the Three), are rare books which have not been available to us.b 
And there must be other commentaries that we have not heard 0f.C 

During the + 16th century a claim was made to the effect that the original text of 
the Tshan Thung Chhi had been recovered by excavation, found in a rock chamber. 
Thus came the so-called ku w h 4  (ancient script) text. The obvious motive of this 
operation was to enhance the prestige of the book in particular, and Taoism in general, 
by imitating the famous -2nd-century 'discovery' of ancient-script versions of the 
Confucian classics, which caused infinite controversy and division through the cen- 
turies.d The Ming scholar Yang Shen,5 also called Yang Sh&ng-An,6 was so much 
taken in that he wrote a preface to it in + 1546.e I t  was claimed that the various other 
existing versions of the Tshan Thung Chhi were not arranged in the proper textual 
sequence, and that in some places commentaries had got mixed up with the text 
proper. Hence the ku w h  comes in three parts, the first supposed to be written by 
Wei PO-Yang, the second by Hsii Tshung-Shih,7 and the third by Shunyii Shu- 
Thung.8 All this has little importance for the history of chemistry, but it does show 
the importance of the Tshm Thung Chhi during the Ming.f 

T o  add to the confusion of the already numerous conflicting commentaries and 
textual condition of the Tshan Thung Chhi, we find a totally different text, yet known 
by the same title, incorporated in the Tao Shu9 (Axis of the Tao), a compendium put 
together by one Ts&ng Tshao I 0  during the Sung.g The first chapter of this so-called 

a Written in + 1569 and + r 573 ; included in his Fang Hu Wai  ShihlI (Unofficial History of the Land 
of the Immortals). We now have an interesting paper on this by Liu Tshun-Jen (I) who elucidates 
its strongly nk tan tendency, sexual rather than respiratory. 

b We know them only from the catalogue of the Jimbun Kagaku Kenkyusa in Kyoto, which does 
not divulge all their dates. 

C Dr Friedrich Litsch has kindly informed us that the Collection Billig6 of the h l e  des Langues 
Orientales Vivantes at Paris contains three Manchu alchemical books or MSS, all commentaries on the 
Tshan Thung Chhi, and one supposedly by the Khang-Hsi emperor himself. The subject of alchemy 
among the Manchus briefly recurs on p. 229 below, but no real study, so far as we know, has yet been 
made of it. 

d See Vol. 2, p. 248 and Vol. 7 below (in the meantime Needham (56), p. go). 
The text we have contains also another preface by Chiang I-Piao12 (-l- 1614).  

f They are known as follows: K u  W& Tshan Thmg Chhi Chi Chieh '3 (Collected Explanations of the 
Kinship of the Three in Ancient Script), by Wei PO-Yang; K u  W& Tshan Thung Chhi Chien Chu Chi 
Chieh14 (Commentary and Collected Explanations of the Kinship of the Three in Ancient Script), by 
Hsii Tshung-Shih; and K u  W& Tshan Thung Chhi San Hsiang Ln' Chi Chieh ' 5  (Collected Explanations 
of the Kinship of the Three, and the Similarities and Categories of the Three (Substances), in Ancient 
Script), by Shunyii Shu-Thung. These are contained in the Chin Tai Pi Shu16 and the Hsiieh Chin 
Thao Yuan" collections. The copies in the former are reproduced in the Tshung Shu Chi Chhhg. 
Another copy of the ku W& text with a commentary by Yuan J&n-Lin18 and entitled K u  W& Chou I 
Tshan Thung Chhi Chu19 (Commentary on the Kinship of the Three in Ancient Script) is found in the 
Hsi Yin Hsien Tshung S ~ U . ~ O  

g T T ~ o o g ;  see chs. 32, 33, 34- 

I B P l % U %  as%! S S A W  * 8% S @m 
%*% 'B%* BR ' O  I 5 3  

I 1  Z B f i R  I Z  !@--E I 3  8 % & H % S %  
l4  S Z @ I ~ ~ @ S S ~ % %  I s  SXOW%Z@RSB I d  B S @ t  
17 sj!$~dm I s S E %  1 9 S X W & P W R B  , " @B%R%S 



s6 33. ALCHEMY AND C H E M I S T R Y  

Tshan Thung Chhi bears no author's name at all. The second purports to have been 
written by Tshao I TzuI (the Straw Coat Master), supposedly the style of a man 
named Lou Ching,2 of the Former Han peri0d.a The third chapter carries the name 
of Yiin Ya Tzu3 (cf. p. 50); and a commentary follows saying that Wei A0,4 whose 
courtesy name was PO-Yang,s was a man of the Han period whose style was Yun Ya 
Tzu.~  All three chapters give a text quite unlike the Tshan Thung Chhi that we know. 
We need not deal with them here as they lack chemical interest, being primarily 
physiological in character. The last takes the form of a dialogue between Yun Ya 
Tzu and Yuan Yang Tzu6 the commentator. Some of the terms in Wei PO-Yang's 
Tshan Thung Chhi are of course used, for example chin kung,7 chha nu? ho chh6,9 
etc.c 

The Tshan Thung Chhi is considered exquisite in literary style by many Chinese 
scholars, but at the same time extremely obscure in meaning. To  quote from Wu & 
Davis, 'the perfection of the imagery and the intricacy of the rhetoric give the treatise 
an atmosphere similar to that of a piece of old Chinese embroidery'.* I t  would rather 
have occurred to us to say that the text is composed of short sentences resembling 
gnomic or oracular ~t terances ,~ in which the allusive undertones, as well as the overt 
meanings, of each word, and its character-structure, have to be taken into account- 
as in some modem poetry. This makes it almost impossible to translateunless one 
should annotate every other w0rd.f The great + 12th-century Neo-Confucian scholar 
Chu Hsi appreciated its style so much that (as we have seen) he did not disdain to 
write a commentary on it, though it might also be said that Taoism was much in 
vogue at his time, receiving the patronage of the Sung Emperors. On the other hand, 
the obscurity and the various possible interpretations of the text itself give every 
reason for the long list of commentaries. We can find much divergence of opinion 
among the different commentators, one generally criticising his predecessors. They 
are not even unanimous on the origins of the text; for example one anonymous 
commentatorg says that the Tshan Thung Chhi was derived from an earlier work en- 
titled Lung Hu Shang Chinglo (Exalted Manual of the Dragon and Tiger), but Yu 
Yen holds exactly the opposite view, admitting the existence of this text but saying 
that it was itself derivative from Tshan Thung Chhi.h 

The commentators belong, broadly speaking, to two different schools of thought. 
The first' maintained that the Tshan Thung Chhi was basically a work of practical 

a TT1oo5, ch. 3 3 ,  p. Ia. On Lou Ching, see pt. 2, pp. 258ff. above. b TT1oo5, ch. 3 4 ,  p. I a. 
c For the alchemical explanation of these terms see pp. 1 0 4 ,  127-8, 152 ff. below. Sexual nei tan 

meanings are always implicit in them. 
d ( I ) ,  p. 216. This judgment would be even more applicable, to the rhapsodical odes Cfu") of these 

centuries, however. 
Almost with a folk-proverb flavour. 

* Truly translation should only be attempted by those who have saturated themselves in the ' 
Yang, Five Elements and I Ching philosophies, and can give the time required for the study of a1 
commentaries. A full presentation would be the work of years. 

g 77'990. h TT997, ch. 3 ,  P. 3 b .  
To which belong the commentators of TT99o, 993, 994, 995, 998, 999. 

Yin- 
l the 
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alchemy, wai tan1 (external elixir); while the second,a to which belonged generally 
speaking most of the later commentators, regarded it as a book of nk tan2 (internal 
elixir).b At this point we encounter for the first time that grave division, with its 
obvious (but, as we shall see, illusory) Western analogue of practical versus allegori- 
cal-mystical alchemy. The parallelism between chrysopoia, the making of the perfect 
or noble metal, gold (whether by aurifiction or aurifaction), and the refinement or 
ascent of the soul or body towards perfection or perpetuation is a pattern which 
goes back right to the very beginning of proto-chemical enterprise, and it is remarkable 
that it should have appeared concurrently in the seemingly separated civilisations of 
East and West.c Physiological alchemy involved sexual techniques, and there must 
also have been some who interpreted the Tshan Thung Chhi as primarily concerned 
with these, for this idea came under the criticism of Chhen Chih-Hsii in the + 14th 
century.d The great argument is still pursued by modem writers, as witness Wu & 
Davis (I) and Wang Ming (3) on one side, and Chhen Kuo-Fu ( I ) ,  Liu Tshun-Jen ( I )  
and Fukui K6jun (I) on the other, the former favouring the practical alchemical 
view and the latter the psycho-physiological one. It would serve no useful purpose 
to follow this further here in view of the many possible interpretations of the text. 
What is undeniable is that the Tshan Thung Chhi contains many chemical terms 
and much alchemical phraseology. These terms and phrases must imply a knowledge 
of practical operations on the part of the author of the book. We wish to deal only 
with such knowledge, not speculating on how it would have been put into use in 
ancient and medieval times by aspirants to immortality. 

The diversity of opinion between different commentators and the self-contradict- 
ory explanations of the same commentator add to the immense difficulty of under- 
standing the Tshan Thung Chhi. For example, an anonymous commentator explains liu 
chu3 (lit. flowing pearls) as mercury (hung4) in one place and as cinnabar (tan shas) 
in another,e while a na' tan commentator interprets it as something having to do 
with the lungs, calling it fa' i 6  (lit. lungs fluid, i.e. saliva).f Table 107 on p. 58 
illustrates further the diverse interpretations made by three different commentators. 
With such richness of symbolism one cannot help musing over Wei PO-Yang's 
statement that '. . . A thousand readings will bring out some points, and ten thousand 
perusals will enable a man to see others. At last revelation will come to bring him 
enlightenment. . . .'g Indeed it was because he believed himself to have attained 

See T T ~ ~ I ,  996. b Cf. the discussion on pp. 182, 201, 208 below. 
C Further on this subject see pt. 5. Already here, however, it may be well to point out that these ideas 

were independent of the macrobiotic element, for the Alexandrian proto-chemists lacked this and yet 
had elaborate ideas about the development of the practitioner. 

* Cf. Tshan Thung Chhi, ch. 12, p. 26b. Naturally, because Chhen Chih-Hsfi was of the ascetic 
celibate Northern School. Lu Hsi-Hsing's + 16th-century commentary, on the other hand, emphasised 
such explanations; cf. Liu Tshun-Jen (I). On this subject see Vol. 2, pp. 146ff., and below, pp. 205, 
209. 

See TT99o, ch. I, p. 3gb and p. 35b. 
f TT991, ch. 2, p. 14a. This will become quite understandable later on (pt. 5). 
e Tshan Thung C h . ,  ch. 32, p. ga, Wu & Davis tr., p. 260. 
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enlightenment that each commentator sat down to write and criticise his predeces- 
sors for not understanding the real meaning of the text. 

Table 107. Symbolic correlations of the Five Elements in dtTerent 
intmpetations of the ' Tshan Thung Chhi' 

Many of the obscure passages in the Tshan Thung Chhi seem to be explicable in 
terms of the fundamental ideas of Chinese science already discussed in Section 13. 
Take as a first example the following translation of Wu & Davis: ' . . . Yellow earth is 
the father of gold, and flowing pearis (mercury ?) the mother of water.'d This obscure 
passage makes good sense to a Chinese reader if the word chin9 in this particular 
instance is interpreted as 'metal' and not 'gold', and both 'earth' and 'water' are 
regarded also as elements. The passage then reads as follows: '. . .The yellow Earth 
(element) is the father of the (element) Metal and mercury (liu chuIO) is the mother 
of the (element) Water.' According to the Mutual Production Order of the Five 
Elements'e Earth produces Metal, which in turn produces Water. The colour yellow 
is associated with the Earth element and mercury belongs to the Metal element. 
Hence Wei PO-Yang says here that Earth is the father of Metal and mercury is the 
mother of Water. 

Let us next take the following passage from the Tshan Thung Chhi, quoting again 
the translation by Wu & Davis (I)  without the slightest change.f The meaning will 
be by no means obvious, but we shall then show that it can be intelligibly elucidated. 

a C h  I,  pp. ra, b and 14a. b Ch. 2, p. 19a. C Ch. 5 ,  p. 19b. 
d Tshm Thung Chhi, ch. 5, p. r j b ,  Wu & Davis tr., p. 240. See also TT99o, ch. I, p. 35b. 

See Vol. 2, p. 255ff. 
f Tshm Thung Chhi, ch. 19 in toto, Wu & Davis tr., pp. 247ff. We deliberately refrain from making 

the many corrections and emendatione which present-day knowledge would impose. The version of 
Liu Tshun-Jen (I), pp. gzff., is scarcely better. 

- 
Elements / Metal Water 

KhanZ 
black 

lead ore 
(chhien6) 

reins 
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trigrams 
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animals 
wai tan 

interpretation 
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caerulean 

mother I 
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At the first double-hour of the day,a which corresponds to the Fu kua,b the Yang chhi 
(positive ether) begins to operate and at once appears to be slightly strong. At this time 
when the Huang-chungTC coincides with the ordinal t m , d  a promising beginning flourishes 
forth. Let there be warmness and all will be well. 

When the furnace is worked with sticks,~ room is made for the propagation of light. With 
the increase in brilliance the day becomes longer. This corresponds to the ordinal chhou 
and to the Ta-1ii.z Appropriateness is now realised. 

Face upward to attain the Thai (greatness). Kang and jm (hardness and softness) both 
come to have sway. Yin and Yang (negativeness and positiveness) are in contact with one 
another. Undesirable things give place to desirable ones. Activity centres at this, the ordinal 
yin, when fortune is at its high tide. 

Gradually the rule of the kua of Ta Chuang (great brave) is passed. This corresponds to 
the Chia-chungs and the ordinal mao. The elm seeds fall, returning to their origin. Just as 
punishment and forgiveness are opposite to one another, even so is the day distinguished 
from the night. 

At the Kuai h a  when the Yin (negativeness) beats its retreat, the Yang (positiveness) 
rises forth, washing its feathers to rid them of accumulated dust. 

The strong light of the powerful Chhien (male, positiveness) covers the neighbourhood 
on all sides. The rule of Yang (positiveness) comes to an end at the ordinal ssu, which 
occupies a central position with good connections. 

A new period begins with the Kou h a .  As this is the transition to coldness, it should be 
faced with perfect calmness. It  is now the ordinal wu, corresponding to the Sui-pin.4 Yin 
has come to be the mistress. 

When the Tun kua is here, retirement is in order. With the retirement the unusual 
powers go into hiding, waiting to reappear at the propitious time. 

The Phi kua brings with it an unpropitious time, when Yin (negativeness) gathers power 
at the expense of Yang (positiveness) and vegetation grows no more. 

At theKuan kua the powers and capacities of things are observed. In mid-autumn different 
things happen to the plants. Some plants ripen their flowers into fruits and seeds so as to 
enable the aged and decaying to flourish anew. Wheat and the shepherd's purse bud forth 
to thrive. And then comes the PO ha.  The body is tom to pieces so that the form is no more. 
For, as the chhi (ethereal essence) of transformation is exhausted, the divinest is lost. 

When the limit of the Tao (Way) is reached, a return to the primordial Khun (negativeness) 
is made. The lay of the land should always be given due consideration and the sky should be 
obeyed. The mystically obscure and distantly indistinct are separated yet related. To pro- 
pagate according to the proper measures is the foundation of Yin and Yang (negativeness 
and positiveness). Everything is obscure and unknowable. Although at a loss at first, it 
finally becomes the ruler. 

a On Chinese time reckoning see Vol. 4, pt. 2, pp. 439, 461, and more fully in Needham, Wang & 
Price (I). 

b On the system of the Kua in the I Ching (Book of Changes) see Vol. 2, Table 14, and its accompanying 
explanation. 

C This like Ta-lil, Chia-chung and Sui-pin (properly 3i-pin), appearing in the following sentences, 
is one of the twelve notes of the classical Chinese gamut. See Vol. 4, pt. I, Table 47, and its accompany- 
ing explanations. 

d One of the cyclical characters, like chhou, yin and mao appearing in the following sentences. The 
yin here is not to be confused with the Yin (of Yin and Yang). We have often explained this system 
and its applications; see Vol. I, p. 79, Vol. 2, pp. 357ff., Vol. 3, pp. 82, 396ff., Vol. 4, pt. I, pp. 297ff. 

e Here the kua Lin was not recognised as such. 



60 33. ALCHEMY A N D  CHEMISTRY 

Without the valley there would be no hill. That is in the nature of the Tao (Way). Similarly 
there exists a contrast between rise and fall, and between growth and degeneration. The 
Khun h a  marks the end and the Fu h a  marks the beginning: like a cycle they go. Through- 
out and forever the monarch lives to rule. 

At the end of this the reader will be fully ready to agree that 'everything is obscure 
and unknowable'. Nevertheless the original made good sense.a Wu & Davis did at 
least succeed in giving the correct explanation that it referred to the cyclical heating 
and cooling of the chemical reactants. During the period 11 p.m. to 11 a.m. the 
substances are to be heated and kept hot, and during the period between 11 a.m. and 
I I p.m. they are to be chilled and kept cool. These four operations correspond to the 
four seasons, and if the four seasons are thus followed the Five Elements will do their 
work properly. We shall refrain from giving a better translation of the same passage 
because even in its present form it is quite possible to see what Wei PO-Yang had in 
mind. He was simply composing a cryptogram to give the proper times for heating 
and cooling, just as he did subsequently to conceal his own name. T o  decipher this 
we shall first take note that he used only twelve of the sixty-four hexagrams, namely 
Fu (24), Lin ( ~ g ) ,  Thai (I I), Ta Chuang (34), Kuai (43), Chhien (I), Kou (44), Thun 
(33), Phi (12), Kuan (zo), PO ( q ) ,  and Khun (2).b In each of the sentences following 
the mentions of the first four hexagrams, the four cyclical signs tm, chhou, yin, and 
mao appear in that order. For the fifth hexagram Kuai the cyclical sign chhen' is 
concealed in the word chen.2 Attached to the sixth and seventh hexagrams, i.e. 
Chhien and Kou, are the two cyclical signs ssu and wu respectively. For the eighth 
hexagram, Thun, the cyclical sign w e i 3  is concealed in the word mei;4 and simi' - -'-- 
for Phi the cyclical sign ~hens is found in the right-hand portion of shen6.C Foi 
tenth hexagram, Kuan, the cyclical sign p 7  does not appear directly in the sente 
that follow, unless by any chance maog is a misprint for this word in the phrase yzn 
mao i shtng.9 However, in the sentence following this hexagram mid-autumn (chung 
chhiu'o) is referred to, and in the Huai Nan Tm" we find the sentence ' In the 
month of mid-autumn (the asterism) Chao yao I 2  points towards (the azimuthal cyclical 
sign) p ' . d  For the eleventh hexagram, PO, the cyclical sign hsii ' 3  is concealed in the 
word mieh,I4 and Wei PO-Yang even hints that something has to be 'tom to pieces', 
undoubtedly a reference to this word. Finally, for the twelfth hexagram, Khun, 
the cyclical sign hail5 is found enclosed within the word ai.16 All the twelve cyclical 
characters here refer of course to the time of the day. 

Taking a step further, let us write down the six lines for each of the twelve h 

The elucidation which now follows is also contained, with some arnplifications, in Ho Ping-Yli 
b The numbers within brackets refer to the order of the hexagrams given in Table 14. 
C Yii Yen's text gives shen," which makes the sentence even more unfathomable because supprr 

a natural antithesis, though the character still contains the cryptographically significant phc 
component. 

* Huai Nnn Tau, ch. 5 ,  p. Ioa. Cf. Vol. 3, p. 250. 
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grams (Table 108).a The reason why these were selected out of the sixty-four then 
becomes obvious. 

Table 108. 'Fire-times' in elixir preparation; the aegis of hexagrams during 
the day and night 

It is clear that Wei PO-Yang chose his twelve hexagrams so that beginning from the 
bottom line of the first hexagram Fu we have a single full Yang lin-, indicating 
the starting of the fire at the t m  double-hour (23 hr to 01 hr). Then Yang lines are 
added on, one at a time, to the following hexagrams, until Chhien, which denotes full 
intensity, is reached at the ssu double-hour (9 hr to 11 hr). The single broken Yin 
line - - in the next hexagram, Kou, shows that the fire is to be decreased from 
midday, and each additional broken line in the hexagrams from Thun to Khun tells us 
that the cooling is to be continued gradually until complete, as shown by the six 
broken lines in Khun, the final diagram. 

Such is the basic meaning of Wei PO-Yang's passage on what afterwards came 
to be called 'fire-times' (huo haul), i.e. the proper times, durations and intensities 
of heating in the alchemical pr0cesses.b The theory of the Book of Changes is again 

Kua , _ _ _  -- -- -- -- FU (24) @ 
-- -- -- -- Lin (19) l% 
-- -- -- Thm' (I I) 8 
-- -- 

TQ Chuang (34) k kt 
- -  KuQi (43) ft: 

/m (1) $6 + Km' (44) !G 

-- -- Thm (33) B 
-- -- -- Phi (12) S 
-- -- -- -- K m  (20) B 
-- -- -- -- -- p0 (23) $4 
-- -- -- -- 
-7 -- Khun (2) M 

L Tshan Thvng Ckki, ch. 19. Table 17 on p. 332 of Vol. 2 is to be amended by this list. See further 
pp. 63ff. below. 

b Something was already said about this at a much earlier stage; Vol. 2, pp. 330ff., 332ff. Cf. hen 
p. 196. 

'!kK 

cyclical character and 
time (double-hours) 

tm (23 hr to 01 hr) F 
cWIou (01 hr to 03 hr) 9 

yin (03 hr to 05 hr) 8 

mao (05 hr to 07 hr) !$ 

chhm (07 hr to 09 hr) E 

ssu (09 hr to I I hr) 

wu (11 hr to 13 hr) + 
wei (13 hr to 15 hr) 

shm (15 hr to 17 hr) @ 

yu (17 hr to 19 hr) 

hsii (19 hr to 21 hr) 

h i  (21 hr to 23 hr) 
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employed in explaining the monthly cycle of firing. The  six h a :  Chen, Tui, Chhien, Sun, 
K&, and Khun, are used to indicate the 3rd, 8th, 15th~ 16th, q r d ,  and 30th day of 
the lunar month respectively. Although the text itself, which we shall translate 
immediately, speaks in terms of hexagrams, it is more illuminating to represent these 
in their trigram forma as follows (Table 109): 

Table ~ o g .  'Fire-times' in elixir preparation; the aegis of trigrams during 
the lunation 

-- - 

Looking at the lines of the trigrams one can guess that heating is to start on the 3rd 
day, to be increased on the 8th, and given maximum intensity on the 15th. The  fire 
is to be decreased on the 16th~ and on the 23rd day there should be further cooling 
until on the 30th day room temperature is reached. 

This in fact is just what Wei PO-Yang describes, but in a more abstract way, as 
shown in the passage below, which may conveniently be illustrated by three cyclical 
charts (Figs. 135 1, 1352, 1353), the work of commentators of the Wu Tai and Sung.b 
The  Tshan Thung Chhi says : C 

Day of lunar month 

3rd 
8th 
I 5th 
16th 

~ 3 r d  

30th 

At the time of the new moon (start heating but) act with moderation. Even when yet in a 
state of chaos, the male and the female pair t0gether.d Moist juices, nourishing and fertilising, 

T e a m  
-- -- Chen S 
-- 

Tui a 
Chhien E 

-- Sun g. 
-- -- 
-- 

K.42 R 
-- -- Khun kfi 

flow and penetrate, inducing change (&I). The works of Nature are imme&urably marvel- 
lous. oni should utilise profitablfth& which will hide the substance and conceal the f0rm.e 

The cycle of heaven begins in the northeast, the position of (the lunar mansions) Chi and 
Tou.f   hence the turningif the heavenly bodies towards the right shows forth the (moon) 

a Vol. 2, Table 13. 
b TT996, ch. 5 ,  p. 3 1 a  (Yii Yen, +1z84),  TTgg8, ch. 3, p. z b  (Chhen Hsien-Wei, +1234), and 

TTggq, p. 8a,b (Ph6ng Hsiao, +947). 
c Tshm Thung Chhi, ch. 18, pp. ga to 6a ,  tr. auct., cf. Wu & Davis (I), pp. 246ff.  We cannot make 

the translation as sophisticated as it ought to be, but we shall try to convey something of the real spirit 
of the text. 

* He probably refers here to the onset of chemical reaction. 
e This probably refers to the charging of the reaction-vessel with the chemical substances which 

are to undergo change. But it should be realised that (as the commentaries show) a wealth of Yin-Yang, 
Five-Element, and I Ching theory is concealed within even the simplest statement, such as those which 
follow. 

f See Fig. 338 in Vol. 4, pt. I. The  writer is analogising the stages of the reaction with the passage 
of the moon through the lunar mansions. 
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Fig. 1352. Another diagram elucidating 'fire-times'; from the Chou I Tshan Thung Chhi Chieh (The 
'Kinship of the Three and the Book of Changes' with Explanations), ch. 3 ,  p. zb, comm. Chhen Hsien- 
Wei in the Sung period, + 1234 ( T T 9 9 8 ) .  On the left the Great Bear (Pei Tou) surrounded by the 
1 2  cyclical characters (chih). The legend says that at midnight in the I rth month the tail points at the 
character MO. On the right a similar diagram indicates the rise and fall of Yin and Yang; the male force 
beginning to arise at the character yin (cf. p. 59) ,  the female force at shm. 

disc and its shafts of light. Out of the obscure abyss comes this manifestation, the scattering 
of exquisite rays. When (the moon) comes to (the lunar mansions) Mao and Pi, Chm kua 
presides, and now the Yang chhi begins to be active. Nine-one, during this time the Dragon 
is in hiding.a 

The Yang is based on Three and the Yin acts on Eight. Hence the Chen h a  moves (into 
action) on the third day (of the moon) and the Tui kua operates on the eighth. Nine- 
the Dragon makes its appearance, and now there is a calm and peaceful balance (betx 
Yin and Yang).b 

On the fifteenth day the virtue (t4 of the work is achieved; and the Chhien kua presides 
over the substance formed. Nine-three, watchfulness is in order, for the working of the 
spiritual powers must now wane.c 

a A typical I Ching phrase; see Vol. 2, pp. 304ff. and references there quoted. I t  will be seen in what 
follows that the kua are conceived of not only as symbolic diagrams but as actual forces working in the 
universe. 

b This is the halfway point of the heating. c He means that the heating is now to be reduced. 
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Fig. 1353. A third diagram elucidating the 'fire-times'; from the Chou I T s h  Thung Chhi Fa Hui 
(Elucidations of the 'Kinship of the Three and the Book of Changes'), ch. 5, p. 31 a, ed. Yil Yen in 
the late Sung, + 1284 (TT996). Again we see the 30 moon phases, 5 of each corresponding to one of the 
6 trigrams arranged in a mirror-image of the Fu-Hsi system (Vol. 4, pt. I, p. 296). Here Chhien, corre- 
sponding to the south, is actually drawn in the SE, to the left at the top, much as in the hexagram 
series of Fig. 1351, circles b, c; with Khinr opposite in the NW. In the innermost circle each kua 
carries its description in terms of 'nines' according to the definitions in the I Ching (Book of Changes), 
cf. p. 64. The text on the left proceeds to discuss these. 

Growth and decay must gradually come and go; finally there must be a return to the 
beginning. Now the Sun h a  takes command, consolidating and controlling. Nine-four, the 
Dragon may stir, and dangers are on each side of the road. 

The K& h a  governs motion and rest. Action must be taken at the right time. On the 
twenty-third day of the month careful watch should be kept. Nine-five, the Dragon is 
flying, in this position Heaven sends success. 

On the thirtieth day of the moon Khun kua comes into power to complete the cycle. As 
the mother of all, it shelters and brings up young things.8 Nine at the top, the victorious 
dragon roams with embattled virtue in the wilderness. 

The Nines,b elegant and exquisite in their workings, are the regulating forces of the Tao. 
When the Yang numbers are completed everything begins all over again. Knowing the 
nature of substances and how they combine, they may be submitted to cyclical change so as  

a He means the products of the reaction. 
b I.e. the symbols of the I Ching and the natural forces which they represent. 

5 
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to join them in a better way. Following the rotation of the heavens (lit. of the circumpolar 
constellation template, hsiian chi~),a things rise and fall, ascend and descend. In ceaseless 
circulation the six lines (hsiaoz) of the hexagrams perform their dance; difficult they are to 
observe and to investigate. They have no constant position, and this is just what the Book of 
Changes (I Ching) is based upon. 

T h e  use of the hexagrams and trigrams to explain the diurnal and lunar cycles of 
heating described above is another classical example of the function of the Book of 
Changes as a universal concept-repository which we have described at length in a 
previous vo1ume.b There we also pointed out how the symbols were employed to 
denote alchemical substances and apparatus in the Tshm Thung Chhi. Th '  IS we must 
not repeat here, only referring the reader to the appropriate  section.^ 

What the fundamental alchemical reactions mentioned in the Tshm Thung Chhi 
were is not at all certain, but a prominent place is taken in the text by the 'action 
between the Dragon and the Tiger (lung hu3)'. T h e  Dragon and the Tiger are 
generally taken by the wai tan school to mean mercury and 1ead.d This would mean 
amalgamation, but heating might not have been required. An anonymous commenta- 
tor explainse that Dragon and Tiger have two different meanings depending on the 
context. The  Dragon, or, more specifically, the Blue Dragon (chhing bng4),  refers to 
mercury (bungs), and the Tiger, or the White Tiger (pai hu6), to lead (chhien7). On the 
other hand, the Dragon can also refer to cinnabar (tan shag), and is then denoted, if 
desired, by the term Red Dragon (chhih lung9). If the Dragon refers to cinnabar then 
the White Tiger, or simply the Tiger, should mean mercury.f One fairly clear des- 
cription in the text is that of the solution of lead in mercury, producing H g  (Pb) 
amalgam. The  use of lead is particularly emphasised, for example, in the following 
passage : g 

From the very beginning of Yin and Yang, hsiian I0 (lead ore)h encloses the 'yellow sprout ' 
(huangya11). The leader of the Five Metals is the 'river chariot '(h0 chh612) (lead) of the north. 
Hence lead is black outside but holds the 'golden flower' (chin hua13) in its bosom, like 
someone carrying a piece of jade but looking like a madman dressed in rags. Metal (element), 
being the mother of Water (element), conceals her offspring; while Water, being the offspring 
of Metal, is hidden in the womb of its mother. The adept can understand the mysterious 
(changes); he knows that things cannot always be said to be or not to be. The reaction is like 
a chaos, now sinking, now floating, advancing, retreating, dispersing, and concocting into 
bounded entities. First it seems white, treated, it turns red; but the heating affects only the 
external appearance and whiteness is still within it. Squareness, roundness, and dimensions 
matter nothing; if there is a mutual embrace within the chaos. 

a See Vol .  3 ,  pp. 334ff. Vol .  2 ,  pp. 322ff. 
C Vol .  2,  pp. 330  and 331. * See Tshao Yuan-Yil ( l ) .  

T T 9 9 4  f TT994, preface, p. I a, b. 
g Tshan Thung Chhi, ch. 7, p. 16a, tr .  auct., cf.  W u  & Davis ( I ) ,  p. 237. 
h Non-magnetic iron oxide ore is the usual meaning o f  hsiinn shih (RP77) but a commentator ex- 

plains (TT990, ch. I ,  p. 28b) that here it means lead ore. 
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The liberal use of synonymic cloak-words is quite conspicuous here. Once again the 
commentators differ among themselves about interpretations of the terms. Most of 
them agree that the 'yellow sprout' (huang ya) refers to metallic lead smelted from 
its ore,a but Wu & Davis, on the basis of the words Yin huo pai huang y a  chhien1,b 
take it to be litharge. They interpret this phrase as meaning that the Yin fire (soft 
or gentle fire) produces huang ya  from lead. And it is true that lead heated in air at a 
moderately elevated temperature, preferably slightly above its melting point, becomes 
coated with the yellow monoxide, litharge; this might easily be conceived to sprout 
from the shiny molten meta1.c Perhaps Wu & Davis are right, but what the passage 
actually says is 'Yin fire, which is white, and yellow sprouts, which is lead, form the 
two sevens, and these come together to assist the operator'. One must remember 
that colour terms in this field are never necessarily the obvious colours of things seen 
in the laboratory, they may refer to the symbolic colours of the Five-Element system. 
If we think as the Chinese alchemist did, and consider metallic lead to be under Metal, 
which is generated by Earth according to the Order of Mutual Production, yellow 
being the colour of Earth, there is no reason why metallic lead should not have been 
given the name 'yellow sprout'. Lao Kan (6) agrees broadly with Wu & Davis, but 
goes further, taking the passage to refer to the making of minium as well as litharge 
from lead carbonate according to the reactions: 

PbCO,+PbO + CO, 6Pb0 + O,+zPb,O,. 

A third opinion is that of Tshao Yuan-Yii ( I )  who makes the 'yellow sprout' sulphur; 
and Yuan Han-Chhing ( I )  agrees with him, though the latter also recognises the 
references to lead amalgam in the text. The 'river chariot' (ho chhb) is, according 
to one commentator, lead,d while the 'golden flower' (chin hua) is said to be metallic 
lead by an0ther.e 

The two key passages referring to the production of amalgams are as follows: 

The 'flowing pearls' (liu chu,2 i.e. mercury), (which comes from the essence of) Thai 
Yang,3 has a tendency to escape from man.f Eventually when (they) get the 'golden flower' 
(chin hua, metallic lead, or gold) (they) turn and react with it, melting into a white paste or 
solidifying into a mass.g It is the 'golden flower' that first undergoes change (lit. sings), 
(for) in a few moments it melts into a (viscous) liquid. (The two substances now fuse to- 
gether and) assume a disorderly appearance like coral or horse-teeth.h The (essence of) 
Yang then comes forth to join it, and the nature of things is now working in harmony. Within 
a brief interval of time (the two substances) will be confined within a single gate.i 

a For example in TT996, ch. 3, p. 3 a. 
b Found in ch. 33, p. Ioa. 
C Wu & Davis (I), p. 283. 
* TT990, ch. I ,  p. 29a. 

TT996, ch. 3, p. 3 a. However, Yoshida (5) interprets it as gold, see Yabuuchi (25), p. 206. 
f This is mercury according to TT99o, ch. I, p. j j b  and TT996, ch. 3, p. I5a. 
g Depending on the proportions. 
h See the commentary by Yuan Jen-Lin in K u  W& Chou I Tshan Thung Chhi Chu, ch. 3, p. 4b. 

Tshan Thung Chhi, ch. 24, p. 17a, tr. auct.; cf. Wu & Davis (I), p. 252. 
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And again: 

The 'elegant girl by the riverside' (ho shang chha nu,' mercury) is a numinous thing and 
profoundly mysterious.a In the fire she flies away and none can see the traces of her path.b 
Like the vanishing of a spirit or the concealment of a dragon her whereabouts cannot be 
known. In order to fix her (one may use) the 'yellow sprout' (huang ya) as the ro0t.c 

T h e  kind of reaction described in the second paragraph depends on our interpretation 
of 'yellow sprout'. If we go by the words of the Tshan Thung Chhi commentators it 
is a case of amalgamation, but if, with Yuan Hang-Chhing (I), we take the 'yellow 
sprout' as sulphur, then we have the formation of mercuric sulphide. But Yoshida (5) 
thinks that the basic reaction in the whole of the Tshan Thung Chhi is the making of 
gold amalgam. 

The  Tshan Thung Chhi mentions one important fundamental concept of alchemy, 
namely that changes happen if there is similarity (thung lei hsiang pien 2) ,  but will not 
occur if there is dissimilarity (i lei pu n&g hsiang c h h e s ) .  This is part of the most 
ancient history of the idea of chemical affinity, and we shall return to it in more detail 
at a later stage (pt. 4). T h e  following passage is of interest not only because it 
explains this concept but also gives further evidence that the idea of the transmuta- 
tion of gold was prevalent during the time of Wei PO-Yang:d 

White lead (hu f h 4 ) ,  on being placed in the fire, becomes discoloured and changes back 
into 1ead.e In a hot liquid ice and snow turn into water (thai hsiian 5). Cinnabar is the chief 
possessor of the Metal (element) for its natural endowment is to produce mercury. Trans- 
formations (pim hua6) depend on the true nature of the substances; their beginnings and 
endings have a mutual causation. The way to become an immortal through consuming 
(medicines) lies in the use of substances of similar category. Grains are used for raising 
crops, hen's eggs are used for hatching chickens. With substances of similar category to 
help Nature, the formation of things is easily moulded (or manipulated, thao yeh7). But fish 
eyes cannot replace pearls: neither can wild raspberry or mugwort leaves be used for tea 
(chiaS).g Things of the same category go together: precious substances cannot be made with 
incorrect procedures or wrong materials. This explains why swallows and sparrows do not 
give birth to the phoenix, and why foxes and rabbits do not produce horses. Flowing water 
does not heat what is above it, nor does a fire moisten what is underneath it. 

a This is mercury according to the commentator of TT993; see ch. 2, p. 25a. 
b A clear reference to distillation, or at least volatility. 
C T s h a  Thung Chhi, ch. 26, p. noa, tr. auct. Cf. Wu & Davis (I), p. 254; Liu Tshun-Jen (I), 

seems even more off the rails. 
d T s h a  Thung Chhi, ch. 12, p. 25b, tr. auct.; cf. Wu & Davis (I), p. 241; Liu Tshun-Jen (I), p. 82. 

Hu fh is lead carbonate, PbCO,, white lead, according to RP12 and general usage, but Yuan 
Han-Chhing (I), p. 176, regards it as minium, Pb,O,, red lead; and accordingly sees the effect as a 
reduction to the metal with release of CO,. Yoshida even interprets hu f& as meaning a compound of 
mercury, (S), P. 205. 

f See, however, Vol. 4, pt. 3, p. 677. 
B The oldest references to tea-drinking (cf. Vol. 6) are of the + 3rd century, but Kuo Pho, explaining 

this name in the Erh Ya (-4th cent.), says it was the same bush as khu thu,q and that a drink was made 
from its leaves (cf. BII, 292, 307). 
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This important notion is emphasised again in another section of the Tshan Thung 
Chhi. The  following passage also shows how much Wei PO-Yang appreciated natural 
regularities, convinced that the ultimate result of any operation depended chiefly on the 
use of proper materials and correct techniques, not on mirac1es.a 

Let there be two very beautiful maidens living in the same house. Also let there be a Su 
Chhin~ to start the match-making, and a Chang I to act as the go-between.b Their persua- 
sion and praise might succeed in bringing about a union, but the two could never be man and 
wife even if they lived till their hair fell off and their teeth dropped out. So also when sub- 
stances of the wrong name, nature and category are used, or when the proper proportions 
and mixing have all gone astray (shih chhi kang chis),~ there can be no success. Under such 
conditions, even with Huang Ti  to stoke the furnace, with Thai I to control the heating, 
with the Eight Venerable Masters (Pa Kung) to pound the materials and supervise the 
operation, with the Prince of Huai-Nan himself to do the mixing; failure will still be inevitable. 
Even if you build a laboratory with a high platform using jade for the steps, even if you 
sacrifice the fat of the unicorn and the phoenix, even if you make long prostrations after 
purificatory ablutions and fastings, praying to the spirits of Heaven and Earth, and imploring 
the aid of ghosts and demons, hoping to have some success to look forward to-all, all your 
efforts will be in vain. I t  is like trying to mend a metal reaction-vessel with glue, or to heal 
a boil by applying sal ammoniac (nao4),d or to get rid of cold with ice or heat with hot soup; 
these things are just as absurd and impossible as flying tortoises and dancing snakes. 

This wonderful passage is interesting not only for the theory of action between 
substances of the same category, but also from two other points of view. First, it 
gives a glimpse of the ceremonies observed by the Taoist alchemists in the days of 
Wei PO-Yang before engaging in their experimental operations. Secondly, together 
with the previous passage, it brings out a striking feature in Wei PO-Yang's writing, 
namely his inclination to use one metaphorical phrase after another to illustrate his 
points and describe his operations. We find these particularly numerous in connection 
with the Dragon and the Tiger, for example, phrases like 'endowment by the Yang 
and acceptance by the Yin' (Yang ping Yin shous),e and 'mutual need between the 
male and the female' (hsiung tzhu hsiang hsii6).e I n  + 1284 Yii Yen collected the 
following list of such phrases saying that they all referred to the same thing.f This was 
the conjunctio oppositorum, whether proto-chemical or physiological. 

'sexual union between the Dragon and the Tiger' (lung hu chiao km') 
'combination of Chhien and Khun' (ChhienKhun ph.4 hog) 
'combination of the Metal and Wood (element.)' (chin mu chiao pingv) 

a Tshan T h q  Chhi, ch. 30, p. 26b; cf. Wu & Davis ( I ) ,  p. 256. 
b A reference to the two great protagonis& of the Diplomacy School in the Warring States period 

(cf. Vol. 2,  p. 206; Vol. 4, pt. 3,  p. 266). 
c Recognition of the importance of careful weighing of the reactant8 goes back a long way in Chinese 

proto-chemistry. On the expression kang-chi or chi -kag cf. Vol. 2, pp. 554ff .  
d Pronounced lu, this character means simply sand. But some T s h a  Thung Chhi texts write ~ ' 0  

for this, which is the more correct term for ammonium chloride (RP 126). We shall return presently to 
sal ammoniac, meanwhile see Stapleton ( I )  who thought it was first recognised and named in China, 
as. Laufer ( I ) ,  pp. 503ff . ,  who urged a Persian origin for the name. 

See TT996,  ch. 5 ,  p. ga. See TT996,  ch. 5 ,  pp. z a f f .  

X % =  = %R ##ME ' ai$ ERgE35F 
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'entwining of the tortoise and the serpent' 
'mutual attraction between the red and the black' 
'intermixture of heaven and earth' 
'mixture of the black and the yellow' 
'mixing and fusion of Metal and Earth (elements)' 
'union of the red and the white' 
'the crow and the hare in the same cave' 
'conjugal felicity' 
'the moon and the sun in the same palace' 
'reunion of the Herd-boy and the Weaving Girl' 
'the male and female following one another' 
'the harmony between hun and pho' (Yang and Yin 

souls ') 
'water and earth in the same village' 
'gold and mercury in the same reaction-vessel' 
'metal and fire sharing the same furnace' 

(Kuk shd phan tou 1) 
(hung hei hsimrg thou2) 
(thien ti chiao thai3) a 

(hsiian huang hsiang tsa4) 
(chin thu hun jungs) 
(chhih pai hsiang chiao6) b 
(m thu thung hsiieh7) 
(fu fu huan ho8) 
(jih yiieh thung h n g  9 )  

(Niu Nu hsiang f h g  10) C 

(phin mou hsiang tshung H) 

(hun pho hsiang thou 12)d 
(shui thu thung hsiang13) 
(chin hung thung ting 14) 
(chin huo thung lu 1s) 

T h e  numerous metaphors in Wei PO-Yang's writing cover a wide field of knowledge, 
ranging from some rudiments of embryology and physics to the sexual techniques 
practised in his day. The  two passages below deal with embryology. For example? 

The body of man has a natural endowment, but it is a nothingness, and the primal essence 
gathers like a cloud. The causal chhi makes a beginning with the Yin and Yang for its 
measures. The hun and pho 'souls' begin to dwell in it; the former derived from the Yang 
spirit of the sun and the latter from the Yin spirit of the moon. . . . At first (the embryo) 
is like a hen's egg, black and white fitting together like a tally. It measures an inch in breadth 
and length. The four limbs, the five viscera, the muscles and bones, are then added. After 
ten months it comes out of the womb. Its bones are weak and flexible, and its flesh is as 
smooth as lead (chhienI6).f 

Or again: g 

The mother harbours the nourishing fluids and the father is the donator (of what is 
nourished).h 

When one of us (H. P. Y.) was working on this in 1958, he read in the press about the condition 
of 'white-out' encountered by the Fuchs Expedition in the Antarctic, when the horizon becomes 
indistinguishable. 

b This is a physiological, sexual and embryological metaphor. The ancients discussed which parts 
of the body were formed from red blood and which from white semen (cf. Needham, 2). 

C Two prominent asterisms (cf. Vol. 3, p. 282 and passim), Vega and Altair. 
* Or, more basically, the 'light' and 'heavy' souls; cf. Vol. 2, pp. 22, 490, and, more extensively, 

pt. 2,  pp. 8 5 f f .  above. 
e Tshan Thung Chhi, ch. 20, p. 1 1  a ,  tr. auct., cf.  Wu & Davis ( I ) ,  p. 249. 
f For this word TT996,  ch. 6 ,  p. 13a  gives 'sweetmeats' ( i v ) ,  hence Wu & Davis (I), p. 249 said 

'soft candy '. 
U Tshan Thmg Chhi, ch. 25, p. 19a,  tr. auct., cf. Wu & Davis ( I ) ,  p. 253. 
h This sounds very like the ancient Western theories which minimised the function of the maternal 

organism, not understanding the role of the egg-cell (see Needham, 2). 
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T h e  burning-mirror and the dew-pan are mentioned in the fol1owing:a 

The sun-mirror is used for making fire, but without the sun no light (-rays) would be 
produced. And the fang chux mirror, how could it produce dew (by condensation) without 
the stars and the moon? 

Of a prevailing technique of sexual intercourse Wei PO-Yang writes:b 

In the natural workings of Heaven and Earth there is a spontaneity (tzu-janz).~ When fire 
bums heat rises up, when water moves it wets what is below. They need no teacher; it 
happens spontaneously. So it has been from the beginning; no one can change it. Look what 
happens when the moment comes for intercourse between a man and a woman. The hard 
and the soft inextricably intertwine and cannot be separated. They fit like a tally, and no 
special skill is involved in the management of it. Man is born to lie facing downwards and 
woman on her back. These modes of behaviour are derived from the very beginning of their 
existence in the womb, and are manifested not only during their lifetime but also after their 
death.d They have not been taught this by their parents: such things are already fixed at the 
time of their conception during sexual union. 

Wei PO-Yang gives other descriptions of alchemical processes. At the end of the 
book we find an account of the reaction-vessel in the section entitled 'Mnemonic 
Rhyme of the Reaction-Vessel' (ting chhi ko3).e Of alchemical processes he writes:* 

The 'Book of the Firing-Process' (Huo Chi*) was not written without a purpose, and can 
be understood in the light of the 'Book of Changes'. The reaction-vessel (tings) and the 
furnace (W) resemble the crescent moon (half of which belongs to Yin and the other half to 
Yang) lying on its back. The 'white tiger' (possibly lead) forms the prime constituent in this 
heating (process). Mercury (hung'), (representing the) sun, is the 'flowing pearls' (liu chug). 
The 'blue dragon' (chhing lung,9 also mercury) goes together with (the 'white tiger') like 
the east merging with the west, or the hun and pho 'souls' capturing each other. At the 
first quarter of the moon (the trigram) TuiIO numbers eight (i.e. take 8 oz. of mercury), g 
while at the last quarter of the moon (the trigram) K& 11 also numbers eight (i.e. take 8 oz. 
of lead). n The essences of the two quarters combine (i.e. mercury and lead), so that the body 
of Chhien and Khun (i.e. the amalgam or elixir) is formed. Twice eight (i.e. 16 oz.) make 
one lb. The Tao of the 'Book of Changes' is always true and unmistakable. 

The  existence of the Huo Chi has long been a matter of controversy. Chu Yuan-Yii 
in + 1669, the commentator of the Tshan Thung Chhi Chhan Yu,  doubted that such 
a book ever existed. But there is no reason for thinking that a book of practical 

a Tshan Thung Chhi, ch. 21, p. 13b, tr. auct., cf. TVU & Davis (I), p. 250. For both kinds of mirrors 
see Vol. 4, pt. I ,  pp. 87, 89. 

Tshan Thung Chhi, ch. 26, p. lob, tr. auct.; cf. Wu & Davis (I), p. 254; Liu Tshun-Jen (I), p. 84. 
Of course ancient Chinese sexology was much more complicated than this, as a Taoist like Wei PO-Yang 
would have known very well, but he was taking a simple example in illustration of the spontaneous. Cf. 
van Gulik (3, S), and Vol. 2, pp. 146ff. 

C See Vol. 2, pp. 5off. 
* Commentators say that people floated this way if dmwned; cf. p. 21 b. 

This is translated in connection with apparatus in pt. 4 below, from Ho Ping-Yii & Needham (3). 
Tshm Thung Chhi, c h  9, p. zob, tr. auct.; cf. Wu & Davis (I),  p. 239. 

g According to the commentator of TTggg, ch. 2, p. 13 b. 
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direction with this title did not circulate among the Han alchemists. The  question has 
again been raised by Yoshida (S) ,  who suggests it was a Zoroastrian text. H e  bases 
this hypothesis on a superficial similarity between the Yin and Yang system and 
Persian dualism, believing that Manichaeism came to the east about the +3rd 
century, and that its influence can be found reflected in Taoist ceremonies as well as 
in the traditional concept of Yin and Yang, the four seasons and the Five E1ements.a 
However, we have already declared our agreement with Waley in his rejection of any 
direct influence.b Zoroastrianism and Manichaeism did not arrive in China from 
Persia until the +6th and the end of the +7th century respective1y.C So until a 
Zoroastrian text with some similarity to the Tshan Thung Chhi can be found, the ex- 
istence of any influence of this kind remains to be proved. 

There is only one passage in which Wei PO-Yang waxes enthusiastic about the 
elixir of life as so many later writers did. In  ch. 11 he included the following words 
which may be translated as a poem:* 

If even the herb chii-s&gl can make one live longere 
Surely the elixir is worth taking into one's mouth: 
Prepared as it is by cyclical transformations ? 
Gold by its nature does not rot or decay 
Therefore it is of all things the most precious. 
If the chyrnic artist includes it in his diet 
The duration of his life will become everlasting. 
(Element) Earth endures through the Four Seasons 
Keeping its bounds as if fixed by compass and square. 
When gold and cinnabar permeate the Five Entrails 
A fog is dispelled, like rain-clouds scattered by wind, 
Fragrant exhalations pervade the four limbs, 
The countenance beams with well-being and joy. 
Hairs that were white all turn to black. 
Teeth that had fallen grow in their former place. 
The old dotard is again a lusty youth, 
The decrepit crone is again a young girl. 
He whose form has changed escapes the perils of life 
And has for his title the name of True Man (chm jenz). 

The  next passage must have been regarded by aspirants to immortality as one of 
prime importance, as it describes the very process of how an elixir was made, but 
unfortunately Wei PO-Yang does not state explicitly what the two main ingredients 

a In Yabuuchi (as), pp. 208 and 209. 
b Waley (4), p. 112. See also Vol. I, p. 154, Vol. 2, pp. 273ff. C See Vol. I ,  p. 128. 
* P. 14a, tr. Waley (14), mod. auct. Cf. Liu Tshun-Jen (I), p. 81. 

The identity of this plant is a difficult question (cf. p. 97); we discuss it in Vol. 6, Sect. 38. 
f Humr tan kho ju Khou.3 Note the early appearance of this phrase so common in later times, as 

also elsewhere (e.g. ch. 14, p. 31 a) many typical terms such as tao kuei,' 'a large knife-point', of some 
substance or other. We were still using this in my student days of practical biochemistry under Sydney 
W. Cole. Like so many other chemical terms, this also came to have an esoteric physiological signifi- 
cance (cf. pt. 5 ) .  
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really are. Instead he calls them by the names chin1 and shui2 respectively, both of 
which can be interpreted in several ways. Wu & Davis simply take their most com- 
mon modem meanings and call them gold and water,a but these could not produce 
the phenomenon described in the text. It seems reasonably safe to translate these two 
words as the Metal element and the Water element respectively, but again one has 
to make a guess as to what these two actually represent. &I ano&nous commentator 
says that chin is the abbreviated form of chin hua,3 which is metallic lead, and shui 
is the short form for shuiyin,4 mercury.b The  text says:C 

Chin (the metal) is used as an embankment (to prevent mercury from escaping), so that 
shui (mercury) can be put in and run about freely. The amount of chin is fifteen (oz.) and so 
is the amount of shui (mercury). Weighings should be made when the furnace is about to 
be heated. An excess amount of shui (mercury) by half should be used. These are the two 
genuine substances. The weight of chin will be the same as it was originally. A third (sub- 
stance) therefore does not come in. But when fire (which is also represented by the number) 
Two is introduced these three will interpenetrate each other and marvellous changes (pien 
hws) will take place. Below (the reaction-vessel) is the chhi of Thai-Yang (i.e. the fire). 
After a short time of heating (lit. steaming, ch&g6) first liquefaction and then solidification 
take place. (The substance thus formed) is called the 'yellow carriage' (huungyii'). As the 
time (lit. month and year) draws to a close, the nature (of the original substances) is destroyed 
and their life shortened. (Eventually a transformation of) their form and matter comes 
about giving a sort of powdery ash, resembling 'bright window dust'.d 

(The substance) is ground, mixed well and enclosed (in another reaction-vessel) before 
being introduced into the opening of a red(-hot furnace). Attention should be paid to the 
sealing of the edges of the container so as to keep the whole intact without leaking. The 
dazzling flame plays below, making a noise both day and night. At the start the flame should 
be gentle so as to be controllable, but eventually its strength should be increased until it 
reaches maximal intensity. The regulation of the temperature should be watched over with 
the greatest care. There are twelve periods in the (diurnal) cyc1e.e At the end of each period 
one should be particularly careful. When the chhi (i.e. the fire) is about to be let down, the 
(original) bodies have been killed, and the hun and pho 'souls' have disappeared (i.e. the sub- 
stances have changed their nature). The colour has already turned purple, and thus is the 
'cyclically-transformed elixir' (huan tang) achieved. This is then made into pills which can 
be taken, and is magically effective even if (only) a knife-point of it is administered. 

The  reaction-vessels described in the Tshan Thung Chhi will be discussed in the sub- 
section on laboratory equipment.f As for the explanation of what was actually going 
on, certainty will never be possible, but there are several statements which may be 
significant. Amalgams of mercury with gold or with lead may be referred to in the 
first paragraph, and there may also be some reference to the cupellation of go1d.g 

(11, p- 243. b See TT995. 
C Tshan Thung Chhi, ch. 14, pp. 30b, 31 a, tr. auct.; cf. Wu & Davis (I), p. 243 ; Liu Tshun-Jen (I),  

P, 87. 
d The best interpretation of this is as a reference to the motes dancing in sunbeams from windows. 

We shall return to the subject on p. 149 below. 
The double-hours. See p. 61 above. f See pt. 4 below. g Cf. pt. 2, p. 57 above. 
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The 'cyclically-transformed elixir' is a particularly important term, for in the light 
of subsequent Chinese alchemy it would refer to the synthesis of vermilion, mercuric 
sulphide, by the sublimation of mercury and sulphur. Indeed, one asks oneself whether 
any other substances were involved at all in the process described, so that the Metal 
Element would stand for sulphur and the Water Element for mercury. The elabora- 
tion would then have consisted mainly in different and varying conditions of the 
reaction-vessel and the heating. At any rate, this seems to be the first appearance of 
the classical term hum tan.' 

T o  sum up, the Tshan Thung Chhi coined a style and terminology which dominated 
the earlier Chinese alchemists. Wei PO-Yang's application of the Yin and Yang con- 
cept, the theory of the Five Elements and that of the 'Book of Changes' to alchemy, 
influenced the philosophical thinking of his followers for centuries afterwards. He 
therefore opened a new field, but at the same time set a limitation to its development. 
From the large number of commentaries alone one can see that no other text on the 
same subject was so much studied both by the laboratory alchemists and the nei tan 
school. Secondly, the use of mercury and lead (or sulphur) as the prime sources of 
the elixir limited the scope and potentialities of later experimentation and gave rise to 
numerous cases of poisoning; indeed it is quite possible that many of the most brilliant 
and creative alchemists fell victim to their own experiments by taking dangerous 
e1ixirs.a Thirdly, Wei PO-Yang's concept of natural regularities was among the earliest 
beginnings of affinity theory, as is witnessed by his saying that 'changes happen in 
similarity but not in dissimiIarity9. He also has another statement: 'it is easy to work on 
things of similar category, but with things not of similar categories it is difficult to 
display any subtle skill; and that is the whole secret of the art'.b Lastly, from the 
Tshan Thung Chhi we can understand one of the inhibiting factors for the spread of 
alchemical and chemical knowledge in ancient and medieval China. Books on alchemy 
were written in the most obscure manner, piling synonym on synonym and metaphor 
on metaphor, with cryptograms added in the case of the Tshan Thung Chhi, thus giving 
rise to scores of possible interpretations. Did their writers seek to protect against 
danger sometimes by purposive obfuscation? Moreover, the alchemist was warned to 
keep his knowledge to himself; the Venerable Masters did not encourage him to 
discuss the matter with others. A striking example is seen towards the end of the 
Tshan Thung Chhi, where we read:c 

Those who love the Tao trace things to their roots. They carefully observe the Five 
Elements to determine the weights (of the materials used). Profound reflection should be 
made, but no discussion with others is necessary. The secrets should be carefully guarded, 
and the knowledge should not be handed down in writing. 

Such precepts, discouraging free discussion and free circulation of knowledge, must 
obviously be considered an important factor hampering the progress of alchemy 

a Elixir poisoning will be discussed in detail in Vol. 6, Section 45. 
b Tshm Thung Clzhi, ch. 32, p. ga. 
C Tshan Thung Chhi, ch. 33, p. rob. 
I ;F&?? 
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and chemistry in China. Of course their counterparts in the West were no more 
enlightened until the dawn of the scientific revolution. 

Although a whole sub-section has been devoted to Wei PO-Yang, some contempo- 
rary evidence beyond that already given (pp. qoff. above) on elixir-making in the 
+end century does not come amiss. Therefore we may end with a note on the Thai 
Phing Chingr (Canon of the Great Peace and Equality), that fascinating book of Taoist 
religion and social philosophy which was being put together around + 150. Near the 
beginning we find a list of twenty-four methods for attaining hsien-ship orally handed 
down,a and of these the tenth is 'consuming the Flowery Elixir (fu hua tanZ)',b and 
the twentieth 'making white silver and purple gold (tso p& yin t m  chin3)'.C Coming 
as it did from a popular milieu, nothing could show better than this how widely 
macrobiotic alchemy and the consumption of mineral elixirs had become known by 
the middle of the +and century. 

(i) Fathers and masters 

The Chinese alchemists of the Later Han period were so widely known in East Asia 
that at least one of them featured in the history of Annam. The Dai-Vitt Sd-k$ 
Todn-thd4 (The Complete Book of the History of Annam), written by Ng6 Si-Li&ns 
about + 1479, records the healing of the Annamese king Si-d6ng6 during the + 2nd 
century by the Chinese alchemist Tung F&ng,7 who is mentioned in the hagiography 
of the immortals ascribed to KO Hung,8 the Shen Hsien Chuan9.d This official Annam- 
ese history says: 

In a b inh-ng~~~ (ping-m) year, his 40th (+ 187), the King passed away. Once before the 
king had been unconscious in an illness for three days. The (Chinese) immortal adept, Tung 
F&ng, administered to him a pill in some water, and supporting him by the head, shook him 
about to revive him. After a short while (the king) opened his eyes and moved his hands, 
while gradually his complexion returned to normal. The next day he presently sat up, and 
on the fourth day he could speak; thus eventually he rec0vered.e 

Certain links between some of the alchemists are suggested by Taoist texts and even 
by the official histories. The adept Yin Chhang-Sh&ng" occupies a very important 
' Ch. I, (p. 8). 
b As will be seen very shortly, this was precisely the name (inverted) of the first important elixir 

discussed in the Pao Phu Tzu book, ch. 4, a century and a half later (cf. p. go). It was Lao Kan (6) who 
first called attention to this passage. 

C Another of the twenty-four, the eighteenth, has chenI2 instead of tso, perhaps 'to make spells with' 
the artificial metals or the real; cf. pt. 2, pp. 204, 244. On purple gold, see pt. 2, pp. 257 ff. above. 

d Ch. 5. 
See ch. 3, p. 7b. The same source tells us that Si-vG6ng's grave was excavated more than 160 years 

later and little sign of putrefaction was found in the corpse. This could have been the result of having 
taken elixirs containing mercury or arsenic. Cf. pt. 2, pp. 298, 304. The reliability of the Bai-Viit 
Sii-k$ Todn-thu' is discussed in Ho Ping-Yii (7), whose translation this is. 

' kFE! " klEi%pJ. f?QBW%4 ' A B R R 5 1  
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position in perhaps the mainstream of the line of descent of Chinese alchemists. 
As we mentioned earlier (p. 43), he was said to have been a disciple of Ma Ming- 
ShCng,' who was supposed to have acquired the art of immortality from An Chhi 
shCng2 (Master An Chhi) himself.8 Among those to whom Yin Chhang-ShCng 
was believed to have imparted his knowledge were, besides Wei PO-Yang,3 Lu Tzu- 
Hua4 and a certain Chu hsien-sCng5 (Mr Chu). Historians recorded that Lu Tzu- 
Hua eventually took a potion of a 'rainbow elixir' (hung tan6),b having had among 
his disciples Pao Ching,7 a famous scholar of alchemical interests and the father-in- 
law of KO Hung8.c Pao Ching, who was for some time Governor of Nan-hai, also 
had two other distinguished disciples, Wu MCng9 and Hsu Mai.10 The former went 
on to study under the adept Ting I," and was later recognised as one of the leading 
figures of the Taoist Church; while the latter became a friend of the celebrated Chin 
calligrapher Wang Hsi-Chih I 2  (+ 321 to + 379), and the Taoist Yang Hsi '3 ( + 330 to 
+ 387), to whom is attributed the Shang-Chhing14 Taoist scriptures.d The Chin Shu 
records that Hsu Mai and Wang Hsi-Chih used to go out together to search for 
plants and minerals for the making of elixirs with no regard for the distance they had 
to trave1.e 

Returning to the other disciple of Yin Chhang-ShCng, that is Chu hsien-s&ng, we 
are told that he handed down his knowledge to Wang Ssu-ChenIs (3. + 180), who 
in turn taught KO HsuanI6 (+ 164 to + 244).f NOW KO Hsuan was KO Hung's great- 
uncle, who had also learnt the art from Tso Tzhu 17 (or Tso Yuan-Fang 'g), the famous 
magician and alchemist of the Three Kingdoms period. Said to be a disciple of the 
adept Li Chung-Fu,I9 he roamed the Mao-Shanzo mountains in search of cinnabar 
for making the 'nine flower elixir' (chiu hua tanZI).g 

Than Ssu-Hsien22 afterwards wrote a biography of KO Hsuan, entitled Thai-Chi KO 
Hsien-Ong Chuan23 (Biography of the Supreme-Pole Elder-Immortal KO), which is 
in the Tao Tsang.h KO Hsuan handed down his knowledge to ChCng Yin24 (also known 
as ChCng Ssu-Yuan,25 c. + 220 to + 3w), and the latter became the teacher of KO 
Hung. Table I I O  shows at a glance the descent and connections of the alchemists so 
far mentioned. In  KO Hung's own book he tells the story of this transmission, giving 

Cf. pt. 2, p. 106 above. b See TTz93, ch. 17, p. qa. 
C See Chin Shu, ch. 95, p. Ioa; YCCC, ch. 106, p. zga. It remains an open question whether or not 

Pao Ching (Pao Thai-HsiianZ6) was identical with the outstanding radical, almost socialist, thinker Pao 
Ching-Yen,=' with whom KO Hung had discussions reported in PPTIWP, ch. 48. On these see Vol. 
2, pp. 434ff. Pao Ching's daughter, Pao Ku,Z8 was also skilled in alchemy, like her husband. 

d See Wieger (6), p. 16. See Chin Shu, ch. 80, p. g a. 
f Also known by the names KO Hsiao-HsienZQ and KO H ~ i e n - O n g . ~ ~  
g See TT773, ch. 2, p. rgb. Both the names of Tso Tzhu and KO HsUan are mentioned in the 

Tunhuang MS. no. S2070 in the British Museum; a list of magician-technicians ( f q  shu3' experts) 
with brief bibliographical details about them. h TT4.47. 
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Table I 10. Chart attempting a Fiation of alehemfits in Han and Chin 
( -2nd to +4th century) 

IIo Shang Chang Jen' 

I 
An Chhi sh?ngz 

I 
l 

Mao Hsi Kung3 
I 

Yiieh Hsia R u n e  

I 
Lo Chhen Kungs 
(g. -3rd cent.) 

I 
Kai Kung6 

I 
Tshao '~shan7 
(9. -2nd cent.) 

I I I 
Wei PO-l'angT1 Lii Tzu-HuaTz Chu hsien-s?ng" Li Chung-FuIg 

I I 
Hsfi Tshung-Shih'4 Yii sheng's I I 

Wang Ssu-ChenI7 
I 

l 
Tso Tzhux* 

Pao Chiig16 
Shun!% Shu-Thungzo KO HsiiahZI (+ 164 to $244) 

Ting 1 1 3  

\ KO Hung24 (f283 to f 343) 
UTu hTingZ5 Hsii Mai.6'- Yang Hsi.7 

N.B. This table of filiation is continued in Table 112 below (p. 121). 
Entries earlier than the + 1st century are mostly very legendary in character. 
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the titles of certain precious texts that were handed down to him.8 These were: 
Thai-Chhing Tan Ching I (Manual of the Grand-Purity Elixir), Chiu Ting Tan Ching2 
(Manual of the Nine Reaction-Vessels Elixir) and a Chin I Tan Chings (Manual of 
the Potable Gold Elixir). These do not exist as such now but the elixirs themselves 
are discussed and (more or less) described in the Pao Phu Tmr book. 

A text in the Tao Tsang, entitled Chen Yuan Miao Tao Yao Liieh4 (Classified 
Essentials of the Mysterious Tao of the True Origin (of Things )),b is attributed to 
Ch&ng Yin. Although the text available to us in the Tao Tsang is probably mostly of 
the + 8th or the + 9th century, the putative author himself may have been responsible 
for the older parts of the book. It mentions no less than thirty-five different elixir 
formulae which the writer points out to be wrong or dangerous, though popular in 
his time. It tells of cases where people died after consuming elixirs prepared from 
cinnabar, mercury, lead and silver; other cases where people suffered from boils on 
the head and sores on the back after ingesting cinnabar obtained from heating merc- 
ury and sulphur together; and cases of serious illness when people drank 'black 
lead juice', possibly a hot suspension of graphite. Among the erroneous methods 
mentioned are the following: (I) boiling the ash obtained from burning mulberry 
wood and regarding it as chhiu ~ h i h s , ~  (2) mixing common salt, ammonium chloride 
and urine, evaporating to dryness and regarding the sublimate from that as chhien 
hung6 (lit. 'lead and mercury'), (3) digesting nitre (or saltpetre) and quartz (for a 
long time) in a gourd and using the product as an elixir,d (4) boiling nitre (or salt- 
petre) and blue-green rock salt (chhing yen') in water, ( 5 )  making an egg-shaped 
container of silver to hold cinnabar, mercury and alum,e (6) using iron rust and copper 
as ingredients for an elixir called 'golden flower' (chin hua8),f (7) heating mercury 
together with malachite and azurite (copper carbonate and basic copper carbonate), 
(8) heating realgar and orpiment,g (9) heating black lead with silver,h and (10) burning 
together dried dung and wax. The book also warns against a very interesting procedure, 
saying that some of the alchemists had heated sulphur together with realgar, salt- 
petre and honey, with the result that their hands and faces had been scorched when 
the mixture deflagrated, and even their houses burnt down. This passage is of out- 
standing importance because it is one of the first references to an explosive mixture, 

a PPTINP, ch. 4, p. za, tr. Ware (S),  p. 70. m917. 
c Chhiu shih ('autumn mineral') has been shown by Lu & Needham (3) to be a purified mixture of 

urinary hormones. It is discussed fully in pt. 5 below. Cf. p. 36. The recognisable methods of preparation 
date at least as far back as the early Sung, but the name may have been already current in the -2nd 
century, since it is connected at an early date with the Prince of Huai-Xan. There is a reference in the 
Tshan Tltung Chhi, ch. 15, p. 34a; where the text says 'Huang T i  admired the "golden flower" (chin 
huag), ai~d (the Prince of) Huai-Nan prepared the "autumn mineral" (chhiu shih 5) '. Li Shih-Chen 
attributed the term to the Huai hTm T z u  book, but it is not in the text as we have it today; only a 
solitary reference to 'autumn drugs' can be found (ch. 19, p. 14b), but it has to do with something else. 

* This is reminiscent of the digestion methods (shui fa9) which will be discussed below (pt. 4). 
e Cf. the silver aludels of Thang date described in pt. 4. f Cf. p. 73. 
g This will produce the arsenical oxides, with evolution of SO8. 
h Hk chhien is a synonym for metallic lead, but sometimes, as above, may perhaps be interpreted 

as graphite. 
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proto-gunpowder, combining sulphur with nitrate and a source of carbon, in any 
civi1isation.a The book also gives a test for saltpetre. Exactly how much of all this 
material goes back to the days of ChCng Yin himself is extremely difficult to determine, 
but future research may be expected to throw more light on the problem. In  the 
meantime, having regard to the general pattern of development of chemical knowledge 
and use of explosives, we place the essential passages in the Thang period. 

The Tao Tsang also includes two Taoist texts purporting to record dialogues 
between ChCng Yin and his celebrated disciple KO Hung, namely the Thai-Chhing 
Yii Pei T m l  (The Jade-Tablet Master, a Thai-Chhing Scripture)b and the Ta Tan 
W& Ta2 (Questions and Answers on the Great Elixir).c Neither book reveals its 
author's name, nor any indication of date. The Thai-Chhittg Yii Pei T m  is however 
mentioned in one of the bibliographical chapters of the Sung Shih,d SO it cannot 
be later than the Sung. As the courtesy name Chih-Chhuan3 appears in the text, it 
seems unlikely to have come from the pen of KO Hung himself. In  any case, it is not 
of great chemical interest, referring only to the combination of mercury and 
sulphur to form cinnabar, and the conversion of cinnabar back into mercury. The 
Ta Tan W& Ta is quite a small text, again not of much alchemical interest, and the 
obscurity of its wording does not fit in well with KO Hung's style. 

KO Hung, also known under other names as KO Chih-Chhuan,4 Chih-Chhuan 
Chen Jen,s Pao Phu Tzu6 (the Preservation-of-Solidarity Master), and Hsiao Hsien- 
Ong,7 to distinguish him from his great-uncle KO Hsien-Ong,8 was the greatest 
alchemist of his age, and the greatest Chinese alchemical writer of any age.e There 
has been some uncertainty about his exact dates. Yoshida saw that he was born 
between +280 and +286.f Feifel (I), following the Chin Shu, which says that KO 
Hung lived to the age of 80 (or 81 by Chinese reckoning),g gives his dates as c. +253 
to c. +333, while Chang Tzu-Kao (2, 3) makes them c. +281 to c. +361, also 
believing that KO Hung lived to the age of 80. Yuan Han-Chhing ( I )  on the other 
hand, taking his age at death to be more probably 60, gives c. + 281 to c. + 340; Ware 
(5) chooses the same range (c. +280 to c. + 340). Chhen Kuo-Fu, however, in the 
most elaborate study,h manages to arrive at definite years of birth and death as + 283 

Attention was first drawn to it by F&ng Chia-Sh&ng (I), p. 42, (5), p. 38. We discuss it in its place 
when dealing with the history of gunpowder; Sect. 30. 

h TT9zo. C TTg32. CI Cf. Wieger (6), p. 274. 
The second of these appellations may be truer than the first, for KO Hung often deplores his 

inability to carry out all the processes which he describes (Pao Phu Tau (Nei Phien), tr. Ware (S), pp. 70, 
262, 269ff.). The expenses are dauntingly heavy (ibid. pp. 92, IIZ), there is difficulty in getting reagents 
(ibid. pp. 91, 262, 269) and books (p. 92), while the actual procedures are taxing and complicated (pp. 
91, 112). Nevertheless it seems certain from internal evidence that KO Hung must have witnessed 
personally many operations, perhaps in the laboratories of friends and hosts, probably more than he 
could actually carry out himself, and in at least one case (see Table I I I, no. S I) he appears to be describ- 
ing a preparation discovered in his own laboratory. On the other hand the persuasiveness of his argu- 
ments and the beauty and elegance of his literary style (qualities not remarkable in the bulk of the 
alchemical literature) sufficed to enrol his book among the classia, of Chinese literature, often to be 
read and savoured, no doubt, centuries after any widespread belief in the reality of alchemy had departed. 

(51, P. 2x0. g Ch. 72, p. 7b. h (I), vol. I ,  pp. 95ff. 
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and + 343 respectively; and this seems the best estimate so far.a An autobiography of 
KO Hung is included in the Pao Phu Tzu (Wai P h k  I), (Book of the Preservation-of- 
Solidarity Master: Exoteric Chapters),b but since this contains surprisingly little of 
scientific interest, and has been fully translated into English by Ware,c we shall not 
quote at length from it here. It only remains for us to remind the reader that KO 
Hung has featured regularly in the discussions of astronomy, meteorology and min- 
eralogy in Volume 3 of this work, and that he was as great a physician as he was an 
a1chemist.d 

Let us sketch for a moment some rough picture of his 1ife.e The autobiography is 
not very informative about KO Hung's scientific work, emphasising rather the 
military exploits which he carried out as a young officer on the government side in 
the suppression of the rebellions of +303. But it does bring out, like all the other 
sources, his abstracted unworldliness, his devoted search for proto-scientific books 
and writings, his inability to engage in ordinary conversation though so eloquent 
with the brush, and his lack of any desire for a normal official career. His father, 
however, had risen to be Governor of Shao-ping. Before the troubles, besides his 
studies with Ch&ng Yin and Pao Ching, he had also engaged in the acquisition of 
medical knowledge from learned teachers. After his army service KO Hung, seeking 
no reward, travelled to Loyang and other places collecting books; and then, when his 
friend Chi Han2 was made Governor of Kuang-chou in +306, he accepted to go 
south with him as his military adviser, probably because he was attracted by the 
exotic plants and unusual mineral substances of the south. This friendship deserves 
note, for Chi Han was a scholar whose Nun Fang Tshao Mu Chuang3 (Records of the 
Plants and Trees of the Southern Regions) makes him one of the greatest of all 
Chinese botanists. Unfortunately Chi was soon assassinated, but KO remained in the 
south for many years, only returning for a brief visit to his birthplace, Nanyang in 
Chiangsu, after which he was belatedly given the title of Kuan Nei Marquis for his 
youthful military successes. About this time his friend Kan Pao4 recommended him 
to the throne as a suitable member of the Bureau of Historiography. Again the con- 
nection is quite interesting, for Kan Pao was what might nowadays be called a psychi- 
cal research specialist, the author of a famous book on all kinds of strange phenomena: 
Sou Shen Chi 5 (Reports on Spiritual Manifestations),f finished c. + 348. Prominent 

It is indeed made almost certain by the parallel deductions and arguments of Hung Yeh (z) ,  
brought to the attention of Western scholars by Sivin (7). b Ch. 50, the last in this part. 

C (S), pp. 6ff Partial translations are in L. Giles (6) and Davis & Wu Lu-Chhiang (2). 
d The medical work of KO Hung will be dealt with in Vol. 6. 
e The standard biography is in Chin Shu, ch. 72, pp. 7bff., tr. Davis & Chhen Kuo-Fu (I), p. 299. 

Partial tr. L. Giles (6), p. 97. Later hagiographic embroideries enlarge it in works such as the Lieh Hslen 
Chhum Chumr,6 whence Davis (7), and Li Tai Shen Hsien Thung Chim,' ch. 12. Further biographical 
information is found in Chhen Kuo-Fu (I), vol. I, pp. 95ff.; Hou Wai-Lu et al. (I), pp. 270ff. Forke 
(zo), incorporated in (12), pp. 204ff., may also be consulted, especially as it analyses the Wai Phien in 
some detail. There is an interesting study by Obuchi Ninji (I). 

f For a discussion and partial translation see Rodde (g, 10). A translation of the Chin Shu biography 
of Kan Pao is in L. Giles (14). 
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appointments KO Hung all declined on account of age, but hearing that Chiao-chih 
in the south produced much cinnabar, he asked for the post of Magistrate of Kou-IOU; 
this the emperor hesitated to give, on account of KO's superior talents, but when KO 
said 'I am seeking not for a grand career but for the secrets of elixirs', the emperor 
consented. On the way, however, he was amicably detained by T&ng Yo,* the Gov- 
ernor of Canton, another interesting man, noted in history as the great founder and 
patron of the iron and steel industry of Kuangtung province. I t  may well be signifi- 
cant that a technologist of this calibre was a friend of KO Hung's. So he took up 
residence in the recesses of the Lo-fou ShanZ mountainsa and devoted himself to 
alchemical and proto-chemical experiments;b probably the Pao Phu Tzu book was 
written there. The year + 317 is an acceptable date for its completion. And there he 
died. 

(ii) The Pao Phu Tzu book and its elixiks 
KO Hung's contribution to alchemy and early chemistry is contained in his Pao 
Phu Txu (Nei Phien) 3, (Book of the Preservation-of-Solidarity Master : Esoteric 
Chapters), consisting of twenty in all. Both the Nei Phim (Esoteric Chapters) and the 
Wai Phim (Exoteric Chapters) must have been written by KO Hung during the first 
quarter of the +4th century. Ware gives the date of the Nei Phien as + 320, while 
Chhen Kuo-Fu says it was completed by the year + 317, but revised c. + 323.C Among 
the 20 chapters in the Nei Phim three are of particular chemical interest: chapter 4 
which deals exclusively with the preparations and types of elixirs; chapter X I  which 
describes the various natural substances that could bring about longevity; and chapter 
16 devoted to the transmutation of base metals into gold or silver. Alchemical inform- 
ation is also found scattered among some of the other chaptend Chapters 4 and 16 
were put into English by Wu Lu-Chhiang & Tenney Davis (2), and chs. 8 and I I by 
Davis & Chhen Kuo-Fu (I), but these translations were criticised for not being 
particular in matters of textual criticism by Feifel, who in turn translated chapters I, 

2,3,4 and I I of the Nei Phim, besides giving a full discussion of its various editi0ns.e 

a There is a local topography, the Lo-fou Shun Chih,' from which Fig. 1353 a is taken. I t  shows one of 
the chief temples there associated with KO Hung, the Chhung-Hsii Kuans at Chu Ming Tung,6 a 
description of which by a Western visitor in 1895 may be read in Bourne (2). One of the greatest 
benefactors to KO Hung's memory at Lo-fou Shan was the emperor Hsiian Tsung of the Thang, 
who built a big temple there in his honour about +750. For full details on this and related subjects 
reference should be made to the elaborate monograph of SoymiC (4), which draws on much earlier 
literature about the mountains, including a work by Tsou Shih-Ch6ng7 written in the late + 13th century. 

b Other places are of course traditionally associated with his work, for example the Chhu-Yang Thai8 
temple at KO Ling,9 one of the highest points of the low ridge of hills protecting the West Lake at 
Hangchow from the north (see Fig. 1354). There is a well in the grounds from which he is supposed to 
have taken pure water for his experiments. I paid a memorable visit to this temple with Dr  Lu Gwei- 
Djen and Dr  Dorothy Needham in 1964. 

C So also SoymiC (6). 
* Critical notes on the whole text have been published by Yang Ming-Chao ( I ) .  

See Feifel (I, 2, 3). This was very well, but even today it is unwise to ignore the contributions of 
Tenney Davis and his collaborators, for he was a most distinguished chemist, and sometimes the modem 
ctcientific colleague of an ancient Chinese scientist can see further through a brick wall than any philo- 

t 
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A recent translation of the complete text of the Nei Phien, with the omission of the 
talismanic diagrams, has been made by Ware (5).a 

KO Hung believed that the only way to achieve material immortality was to pre- 
pare and consume one of the major elixirs, such as the 'cyclically-transformed elixir' 
(hum tan') and the 'potable gold (elixir)' (chin iz), which he described at length in 
chapter 4. Other methods, such as the ingestion of various natural products, respira- 
tory exercises, the techniques of sex, and even the minor elixirs, were, according to 
him, only meant to prolong the human life-span for a couple of hundred years or so, 
in order to give the aspirant sufficient time to produce one of the major elixirs. KO 
Hung informs us that he had to serve his teacher, Cheng Yin, as a domestic for a 
long time until the latter succeeded in preparing an elixir at the Ma-chi Shan3 moun- 
tain. Even twenty years after acquiring the art KO Hung himself could not proceed 
to make any of the more powerful elixirs on account of lack of funds, achieving only 
some minor ones and prolonging his life so that eventually he might have a chance to 
carry out the greater experiments. He stresses that even the least of the minor elixirs 
(hsiA tan3 was superior to the best things among the drugs.b In  another place he 
warns his readers that the sexual techniques were not only incapable of leading to 
material immortality, but on the contrary could ruin one's health if not properly 
carried out.C KO Hung affirms that it is never sufficient to study books when perform- 
ing alchemical experiments, and that one must receive oral instructions from a teacher.d 
Indeed he gives this as the explanation of Liu Hsiang'ss spectacular failure to accom- 
plish the making of go1d.e 

Of course there were other explanations-the mercenary and non-spiritual motives 
of the operators in the Imperial Workshops, and also the impossibility of success in 
a crowded and worldly environment. Part of what that meant we have already guessed 
(p. 36). This comes out particularly well from another story which KO Hung quotes 
from the Hsin Lun of Huan Than, written about + 10 or + 20. I t  reads:f 

Huan Than tells us that 'after Shih Tzu-Hsin6 was made a Secretary in the Prime Min- 
ister's office, he constructed an elaboratory and mobilised minor officials as well as govern- 
ment slaves to set on foot the making of gold, but it was not successful. The Prime Minister 
then decided that adequate resources were lacking, and brought the matter to the attention 
of the Dowager-Empress Fu. This lady was not interested in the enterprise of aurifaction 
as such, but when she heard that gold could be used for making medicines to lengthen one's 
life, she agreed to participate (with financial support), giving her blessing to the project. 

Note that the abbreviation TT in Ware refers to the catalogue of Ong Tu-Chien (I), while in the 
present work it refers to that of Wieger (6). 

b PPTINP, ch. 4, p. 3 b ;  tr. Ware ( S ) ,  p. 72. 
C PPTINP, ch. 6, p. 8a, b ;  tr. Ware ( S ) ,  pp. 122-3; d. pt. 5. 
* The l o w  classincc for this is PPTINP, ch. 16, pp. 6aff . ,  a wonderful passage on the multifarious 

synonyms and cover-names which need to be explained (Ware tr. pp. 270ff.). Cf. also pp. 7 1 ,  175, 319 
of this translation. We shall return to this question presently (p. 153). The paramount necessity of 
personal discipleship and direct transmission of techniques by word of mouth is constantly emphasised 
in the literature, cf. the Thang text TT878, ch. 3, pp. 26, 3 a. Also p. 74 above. 

PPT/ArP, ch. 2, p. I I a ;  tr. Ware ( S ) ,  p. 5 1 ;  Feifel ( I ) ,  p. 177. 
f PPTIIVP, ch. 16, p. 4a, tr. auct. adjuv. Ware (S ) ,  p. 266. 

'%B '4% 3,Escrr ' P f  sBIFfJ Rt!4)Lr 
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Shih Tzu-Hsin was then made a Court Gentleman, and transferred his activities to the 
Northern Palace, where he was waited upon by a whole retinue.' How could such a holy art 
succeed in a palace ? How could such a sacred process be accomplished in the presence of a 
company of the profane? Everybody knows that even dyers of silks do not like to have 
miscellaneous people watching what they are doing, for fear that their work will be spoi1t.a 
How much more so is this true for the changes and transformations effected in aurifaction 
and argentifaction (lit. the art of the yellow and the white). 

Chapter 4 of the Nei Phien tells us about the various forms of 'cyclically trans- 
formed elixir' (huan tan), the 'magical elixir' (shen tan'), and thirdly how to make 
'potable gold' (chin i). I t  is far easier, says the text, to prepare 'potable gold' than the 
other elixirs, but the difficulty lies in getting enough gold for the purpose. Two 
pounds of gold would be needed to make a single dose sufficient for eight aspirants. 
I t  quotes the names of nine different types of 'magical elixir' from the Huang T i  
Chiu Ting Shen Tan ChingZ (The Yellow Emperor's Manual of the Nine-Vessel 
Magical Elixir), namely: b 

(I) 'elixir flower' (tun hua 3) ; c 

(2) 'magical elixir' (shen tan I) or 'magical amulet (elixir)' (shen fu4) ; 
(3) 'magical elixir' (shen tan 1) ; 
(4) ' cyclically-transformed elixir ' (hum tan) ; 
(5) ' edible elixir' (erh tan 5) ; 
(6) 'refined elixir' (lien tan6); 
(7) ' soft elixir ' (jou tan 7) ; 
(8) 'fixed elixir' Cfu tang); and 
(g) ' cold elixir' (han tang). 

In  eight of these cases no information is vouchsafed apart from bare details of - 

dosage and the wonderful results ensuing. I n  the first, however, something approxi- 
mating to a preparative method is given, difficult though the interpretation of it is. 
It reads : * 

The first elixir is called 'elixir flower'. One should first prepare the 'mysterious yellow 
(substance)' (hsiian huang,~~ perhaps lead-mercury amalgam, perhaps the mixed oxides). 
Add to it (lit. use) a solution of realgar (arsenic disulphide) and a solution of a1urn.e [One 

a Cf. ch. 4, p. 16b (tr. Ware, p. 93). Physicians, says KO Hung, preparing beneficial medicines or 
salves, dislike being watched by animals, children or married women. And he mentions again dyers 
afraid of the 'evil eye' (o mu"). 

b PPTINP, ch. 4 ,  pp. g bff.; tr. Feifel(2); Ware (S), pp. 75ff. These are listed with the same numbera 
in Table 111. 

C Sote the similarity of the name with that mentioned in the +znd-century Thai Phing Ching 
( P .  75 above). 

d PPTINP, ch. 4, p. 6a, tr. auct., cf. Feifel (2); Ware (S), p. 76; Chikashige (I), pp. 41ff. 
For the ancient methods of getting inorganic substances into solution with the aid of nitrate and 

acetic acid, see pt. 4 below. One such for realgar is detailed elsewhere in the book, ch. 16, p. 8b, tr. 
Ware (g), p. 274. Hsiieh Yii (I) tookfan shih as copper sulphate here. 
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text says 'alum and mercury'.]a Take several dozen pounds each of rough Kansu salt (jung 
yen'), crude alkaline salt (lu fienZ),b alum,= (powdered) oyster-shells, red bole clay, (powd- 
ered) soapstone, and lead carbonate; and with these make the Six-One Lute [and seal (the 
reaction-vessel) with it].* After 36 days heating the elixir will be completed, and anyone who 
takes it continuously for 7 days will become an immortal. Now if this elixir is made into 
pills with 'mysterious fat' (hsiian kao3) and placed upon a fierce fire, it will very quickly 
turn into gold. Gold can also be made by taking 240 chu4 (10 oz.) of this elixir and adding it 
to IOO catties (lb.) of mercury, then upon heating, it will all turn to gold. If this works we 
know that the elixir is right. If it does not, re-seal the constituents and heat for as long as 
before. This never fails. 

The whole procedure is evidently interesting not only in itself but because of the 
mention of projection, and even a test by projection, at the end. 

This was the passage which aroused the interest of one of the pioneers of the 
history of chemistry in China, Chikashige Masumi, some forty years ag0.e He believed 
rightly that it was susceptible of a rational explanation, but fixed upon the 'red bole 
clay' (chhih shih chihs) as the most important thing, suggesting that the alchemists 
of KO Hung's time used an auriferous variety. I t  is true that gold can occur in small 
quantities in alluvial clays, but perhaps it is hard to believe that we are dealing here 
only with a smelting process. Chikashige thought that the lime helped the silicate to 
slag, that the salt and soapstone acted as a flux, and that the lead from the carbonate 
dissolved the gold; then he daringly interpreted the two alternative 'projection' 
stages as amalgamation and cupel1ation.f I t  remains an open question whether his 
view of the whole process is still tenable. In  one way research has failed to justify 
it. He himself drew attention to the existence of a specimen of chhih shih chihs in the 
Shbs6in Treasury at Nara, and hoped it might some day be analysed; twenty years 
later this was done, and no trace of gold was rep0rted.g This in itself does not invali- 
date his argument, which will have to be judged on wider grounds of plausibi1ity.h 

Parallel passages occur in several other texts, notably the Huang T i  Chiu Ting Shen 
Tan Ching Chiieh6 (Explanation of the Yellow Emperor's Manual of the Nine-Vessel 
Magical Elixir)', probably compiled by an early Thang or an early Sung writer, but 
incorporating some material even earlier than KO Hung's time. The relevant passage 
here has been ably translated by Ware.j An important feature of it is that it distinctly 

a An ancient gloss crept into the text here. Shui7 and hung8 were liable to be confused by copyists. 
b Hsiieh Yu (I), giving no authority, interpreted this as ammonium chloride from urine, with 

organic impurities. 
C Another gloss in some editions suggests a mis-reading for arsenolite here. * Some editions add these words. (I),  PP. 49ff. 
f He applied (p. 51) the same hypothesis to another of the aurifaction procedures, the 'Child's-play 

Method of Making Gold' (hsiao erh tso huangchin fa,'@ ch. 16, p. ga, b, Ware (S) ,  p. 274). See Table I I I ,  

no. 54. a Asahina (I), no. 21 ; Masutomi ( l ) ,  p. 137. 
h Chikashige's theory has found favour with orhers, e.g. Hsiieh Yti ( I ) .  And a parallel case in + 1682 

(Sir Kenelm Digby) is discussed by Dobbs (3), p. 8. 1 TT878. 
J (S), pp. 78, 79. Ware interpreted hsuan huangI* as tin oxide, quoting TT878, ch. I,  p. 3 b, as his 

authority, but the formula given in this source states the required ingredients as 10 lb. of mercury 
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starts with cinnabar (chen shar) and only after a long heating and sublimation of this 
does the process with the hsiim huang begin; then the descriptions follow a similar 
course, ending with the projection test, which is given as the words of a spiritual 
being, the Mysterious Girl (Hsiian NiiZ).a This book in fact relates the full details of 
all the nine elixir preparations listed by KO Hung, and the study of what each of 
them implies in terms of modem chemistry will be a rewarding one for future in- 
vestigators. They will also be able to draw on other parallel passages, such as those 
describing the techniques of preparation of the Nine Elixirs in the Chiu Chuan Liu 
Chu Shen Hsien Chiu Tan Chings (Manual of the Nine Elixirs of the Holy Immortals 
and of the Ninefold Cyclically Transformed Mercury).b The first process here again 
starts with cinnabar, using its synonym 'the red boy' (chu erh4); the mercuric 
sulphide being decomposed and recombined in the form of a sparkling scarlet sub- 
limate. The exact reactions would have depended on the size of the sublimatory 
container (two pots luted together) and the conditions of heating. In  any case the 
meaning of the term chiu chuan is considered to have been the decomposition of 
mercuric sulphide and the re-sublimation of the cinnabar nine times repeated.c 

Another important elixir which would transform a mortal into an immortal within 
three days was the 'Grand-Purity elixir' (Thai-Chhing tans), derived by KO Hung 
(shui y i d )  and 20 lb. of lead (chhien') saying nothing about tin. Another alchemical text, the Thai- 
Chhing Chin I Shen Tan Ching8 (Manual of the Potable Gold and Magical Elixir; a Thai-Chhing 
Scripture), says that h& huang is prepared by heating 9 lb. of mercury and I lb. of lead in an earthen- 
ware vessel over a strong fire from morning till dusk (TT873, ch. I,  p. 15a). Chhen Kuo-Fu (I), vol. 
2, p. 379, suggests that in view of the strong heating prescribed, hsilan huang was a mixture of lead and 
mercuric oxides, the colour of which could well be a dirty yellow. Ware, making a guess as to the 
meaning of hsiian kao,q suggests that it might be human faeces but cites no authority. TT878 (ch. I ,  

p. 5 a) calls the same substance lung kao,IQ so presumably these two terms refer to the same substance, 
unless one is a misprint. The Yin Chen Chiln Chin Shih Wu Hsimrg Lei I1 (The Adept Yin [Chhang- 
Sh&ng]'s (Classification of) Metals and Minerals (according to the) Similarities and Categories of the 
Five (Substances)), TT899, p. 6b, says that hsiian ming lung kaoX2 is a synonym for mercury, and is 
abbreviated as lung km. The Shih Yao Erh Yals (Synonymic Dictionary of Minerals and Drugs), 
TTSgq, ch. I, p. I b, gives hsiian shui lung km'+ as a synonym for mercury. If hsiian kao and lung kao 
are interchangeable then they would seem to be synonyms for mercury. I t  must be pointed out, how- 
ever, that lung km has also other meanings, for example a plant, the wild raspberry Cfuphh tau's). This 
is Rubus coreanus (R457, CC 1153), well known anciently in China as it is in the Shen Nung P& Tshao 
Ching. We shall meet it again before long (p. 98). Or alternatively, lung kao may mean the bile of a white 
dog (pai kou tan16), cf. R323. For these identifications see the Shih Yao Erh Ya (TT894), ch. I,  p. 4a, b. 

a Cf. Vol. 2, pp. 147ff. 
b TT945, pp. 4aff. The identity of the compiler, Thai-Chhing Chen Jen,I7 is very hard to determine. 

Two semi-legendary alchemists of supposedly Chou date bore this title, Sung Lun I8 and Ph&ng Tsungl9 
(TTz93, ch. 9, pp. zb, 4a). The material cannot be later than Sung and may be very much earlier. 

C The idea of purification by repeated sublimation seems almost like a premonition of the practice 
of purification by repeated crystallisation, if indeed it did not derive from ancient processes used in the 
salt industry. The expression occurs at least as early as KO Hung, see PPT/NP, ch. 4, pp. ~ o a f f .  (Ware 
(S), p. 82). The efficacity of the substance as an elixir, as given by KO Hung, can be represented graphi- 
cally (p. 86). The chiu chum shen tan is mentioned in other contemporary sources, e.g. Shih I Chi, 
ch. 4, p. .+b. 



86 33. ALCHEMY AND CHEMISTRY 

from the Thai-Chhing Tan Chingl documents which were in his possession.8 This 
was supposed to be an elixir which had undergone nine cyclical changes, becoming 
more efficacious with each transformation (Fig. 1355). However, only the preliminary 
steps are given, not the exact composition of the elixir itself. Similarly, it is hinted that 
the 'Ninefold Radiance elixir' (chiu hang  tan2) could be made by transforming the 

Fig. 1355. Graph constructed from figures given in the Pao Phu Tzu book by  KO Hung, c. + 320. T i e  
taken to attain material immortality as a hsien is plotted against the number of cyclical transformations 
to which the elixir has been subjected. Cf. the translation of Ware (S), p. 82. 

1 2 3 
I I I 

'five minerals' (m shihj), i.e. cinnabar (tan sha'), realgar (hsiimg huangs), purified 
potash alum (pai f a d ) ,  stratified malachite (tshtng chhing7) and magnetite (tzhu 
shihs), by heating them together with certain unspecified ingredients.b 

Next comes a series of twenty-seven elixirs, with difTerent efficacies, though not 
quite comparable with those just menti0ned.c Less complicated chemical operations 
are involved. In describing the constituents of these elixirs KO Hung often uses the 
word tan.9 This of course by itself can mean 'elixir' but makes no sense in some 

Years 

PPT/NP, ch. 4, p. 8b, tr. Ware ( 5 ) ,  p. 81. Table 111, no. 10. 
b See Table 111, no. 11, and the note there on the Five Minerals. 
C Nos. 12 to 38 in Table I I I. All are in PPTINP, ch. 4. 

I I 1 I 1 I I I l . l  I - 
100 200 500 800 iioo ~ ~ ~ r s  

Time taken to attain immortality as a i5sim 
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contexts unless taken as an abbreviated form of tan (-sha),I i.e. cinnabar. In other . . 
cases tan has to mean 'elixir' because nothing is said of cinnabar; for example, in the 
making of the 'Instantly Successful elixir' (li chhhg tanz), no. 16, the only ingredients 
used are orpiment (tzhu huanga), realgar (hsiung huanp), copper and vinegar.8 In at 
least one instance (no. 17) KO Hung uses the word to denote a red colour, as when 
he speaks of 'vermilion goldfish' (tan yiis).b Hence like the word chin,6 which can 
mean gold, or metal in a general sense, or even the element Metal, or just a golden 
colour (as mentioned in connection with the Tshan Thung Chhi), we can only hope to 
infer its exact meaning from the context. Unfortunately, it is not always easy to tell 
from the text what precisely the author had in mind. This is not the fault of the 
Chinese language itself, for there exist terms like tan sha and huang chin7 which 
have been used exclusively for cinnabar and gold respectively. Perhaps this was 
another way of keeping alchemical secrets even though put down in writing, and 
doubtless this again is why KO Hung stressed the importance of getting oral instruc- 
tions from a teacher.c 

Among these twenty-seven elixirs cinnabar is found as an ingredient in twenty-one 
of them, mercury in eleven or twelve, realgar and malachite are each used in eight 
cases, potash alum, sulphurd and magnetite in five, and mica in three. In five instances 
the reactions were carried out in copper vessels. Vinegar, wine, honey and blood are 
each used on three occasions. Orpiment is mentioned twice, and haematite, rock-salt, 
minium, lead, jade, and lacquer only once each. Two synonyms, namely the 'mys- 
terious liquid' (hsiian shui,g nos. 22 and 24) and the ' dragon's fat ' (lung kao,9 no. 28), 
present a problem. The first is one of the many synonyms for mercury according to 

a Ch. 4, p. I I a. This is a casewhere previous translators (Wu & Davis (z), p. 245; Ware (S), p. 84) 
went astray by not adhering stoutly enough to the simple principle that copper cannot be obtained 
from the sulphides of arsenic. Only Feifel (z), p. zo, saw that after the roasting of these to convert them 
partially to the oxides, copper ore is separately smelted and cast into a vessel, the arsenic salts then 
being placed in it and covered over with strong vinegar. 'After a hundred days the vessel will be covered 
with red exfoliations several tenths of an inch long, and five-coloured lang-km masses like coral growths 
will have developed. ' This material is the elixir. The description is evidently one of severe corrosion of 
copper with the formation of oxides and acetates of copper and arsenic with cupric arsenite and arsenates. 
Since these last are brilliantly coloured (Scheele's green, Paris green, etc.), the comparison with a bluish 
or greenish gem, hg-km10 (not so far definitely identifiable), was very appropriate; cf. Partington 
(IO), pp. 627ff. The passage, it is true, is a little obscure, and perhaps two phrases should be 
interchanged. 

b This may be the place to advert to the many meanings of the word tan. Besides 'cinnabar' and 
'elixir', it also from ancient times meant simply 'red', as we see, for example, in the compass-points of 
sailing-directions (cf. Vol. 4, pt. 3, p. 564). Just as in ancient Rome (cf. p. 3 above), but less usually, 
there was confusion between cinnabar and red lead (minium, Pb,O,), and this use of tun became par- 
ticularly common in Japan (cf. Asahina (I), no. 58). In medicine tun came traditionally to mean any 
compounded prescription for ingestion in solid form, generally as pills, not at all confined to inorganic 
drugs, though many of them naturally figured among these (cf. Liu Yu-Liang, I ) .  Okanishi Tameto (4) 
has made a valuable index of 2,405 tun prescriptions found in 322 medical books. In  modem usage the 
term has acquired the special nuance of a proprietary remedy, and is used in the names of a number of 
Chinese and Japanese patent medicines. 

C Cf. p. 82 above. 
* In view of its reactivity it is perhaps surprising that sulphur was not more frequently used. Cf. 

p. 74 above. 



88 33. ALCHEMY AND CHEMISTRY 

several sources, e.g. the Yin Chen Chiin Chen Shih Wu Hsiang Lei, the Lung Hu Huan 
Tan Chiieh 1 (Explanation of the Dragon-and-Tiger Cyclically Transformed Elixir), 
and the Shih Yao Erh Ya;a but the third source also says that it is a synonym for 
vinegar.b As for lung kao, we have already suggested that it could be mercury, though 
we cannot rule out other possibilities, such as wild raspberry juice and dog's bile. 

I t  is of interest that twenty of the elixirs are named after adepts, some, like Chhih 
Sung Tzu, HsienmCn Tzu and Wu ChhCng Tzu, mentioned in the Pao Phu Tzu 
(Nei Phien) itself, others, like Han Chung, Chi Chhiu Tzu, Tshui Wen Tzu (with 
some of the names already mentioned in KO Hung's text) only found in the hagio- 
graphic literature (e.g. the Lieh Hszkn Chuan and the Li Shih Chen Hsien Thi Tao 
Thung Chien). Not all the names have yet proved identifiable. The two elixirs 'Chhi- 
Li's' (no. 31) and the 'Handy' (no. 33) are of special significance from the point of 
view of projective aurifaction and argentifaction. A knife-point of the former, 
according to KO Hung, turns a whole catty (lb.) of lead into silver when heated, and 
this silver becomes gold if heated with realgar solution for IOO days. Similarly a 
piece of the 'Handy' the size of a pea thrown into a quantity of copper from Tanyang, 
and heated, turns it all to go1d.c Projection for gold and silver is also found in pro- 
cedures described elsewhere in KO Hung's book (see Table I I I, nos. 39a, b, 51, 54). 
We shall return to this in a moment. 

The list of ingredients for the making of 'potable gold' (no. 39 in Table III):~ 
has presented much difficulty, as can be seen by the translations of both Ware and 
Feifel. The method requires that I catty (lb.) of gold be placed with a number of 
substances in a container, which is then sealed and left over a period of time until a 
liquid is f0nned.e The question is, what the substances were; they are described in 
an unpunctuated succession, as usual, but the synonyms are not so usual. Hsiian ming 
lung kao,2 'mysterious bright dragon's fat', is, according to the Shih Yao Erh Ya,f a 
synonym for selenite (a naturally occurring form of calcium sulphate), but it is also 
said to be mercury by the Yin C h  Chiin Chin Shih Wu Hsiang Lei.g On the other 
hand if one reads it as hsiian ming and lung kao then one gets vinegar and the plant fu 
p& tm,~ the wild raspberry (Rubus coreantac;), the unripe fruits of which contain 
hydrocyanic acid.h Wang Khuei-Kho (2) suggests that it would have been possible to 

See TT899, p. 5 b ;  TTgoz, ch I ,  p. I b ;  TT894, ch. I ,  p. I b. 
b See TT894, ch. I, p. 5 b. 
C Ware (S), ignoring the grammar here, spoke of 'male copper', which he thought might be an alloy 

of arsenic and copper. But metals and alloys did have sexes; see no. 56 in Table I I I .  

* PPTINP, ch. 4, p. 14a, cf. Ware (S), pp. 89ff. 
The formula is: hdan  ming lung km Thai-I hsiin shou chung shih pinz shih tnr yu m1 hsiian shui i 

chin hua shih tan sha.4 A parallel formula occurs in TT910 (ch. 3, p. I I a) ,  one of the texts attributed 
to KO Hung (see p. 19 below). It says that I lb. of gold is to be mixed with the substances hsiian ming 
lung Rao ku Thai-I hsiin shou chung shih shui tzhu yu nu hsilan shui i chin hua shih tan sha.5 

f TT894, ch. I, p. ga. g TT899, p. 6b.  
h Or of course cyanogenetic glucosides as in related species. On R. coreanus see R457, C C I I ~ ~ .  

Anon. (57), vol. 2, no. 123, describes and figures R. Chingii. 
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bring gold into solution by taking hsiian ming lung kao either as mercury alone or as 
the two separate substances. Thai-I hsiin shou chung shihl is most probably realgar, 
since one of its synonyms given in the Shih Yao Erh Ya is Thai hsiin shou chung shih, 
while Thai-I M n  shou appears in the Yin Chen Chiin Chin Shih Wu Hsiang Lei.a 

Wang Khuei-Kho identifies ping shih as either common salt or han shui shih2,b but 
thinks that in any case it played no part in bringing the noble metal into solution. We 
have not been able to find any other reference to the 'purple roving girl' (tzuyu nii), 
except that 'purple girl' (tm nii3) is a synonym for amethyst.c Wang Khuei-Kho 
thought that it was perhaps sulphur, but MCng Nai-Chhang (I) prefers to take it as 
lii fanf i.e. green vitriol or c0pperas.d Hsiian shui i, the 'mysterious liquid', may be a 
synonym for m e r ~ u r y . ~  We have not been able to find the term chin hua shihs else- 
where, but hua chin shih,6 the 'metal-dissolving mineral', is a synonym for saltpetre.* 
Since chin hua shih and hua chin shih have virtually the same meaning, we may infer 
that the former also means saltpetre. About tan sha there is no question. Hence the 
ingredients for making 'potable gold' could have been as follows: gold, mercury (or 
vinegar and wild raspberry juice), realgar, leonite (or common salt), iron alum (or 
copperas), mercury (or magnetite), saltpetre, and cinnabar. This 'potable gold' could 
be taken directly for the attainment of immortality, or submitted to further treatment 
in various ways and used for projective aurifaction or argentifaction. A knife-point 
added to a pound of mercury would convert the whole to silver, and a quantity mixed 
with yellow earth would turn to gold after strong heating. 

According to Wang Khuei-Kho (2), if hsiian ming lung kao is mercury then gold 
amalgam will be formed. This would probably be in a solid state because of the large 
amount of gold. It would then have been put into vinegar together with all the other 
substances to form 'potable gold' on standing.g KNO, in vinegar would form an 
oxidising agent, dilute nitric acid, hence the Hg in the amalgam would gradually 
dissolve out. The reaction could have taken the following form: 

In this way the gold would gradually dissociate itself from the amalgam forming a 

a TT894, ch. I,  p. I b and TT899, p. 12a. 
b This is usually considered one or another natural form of gypsum, calcium sulphate (RP 51, I 19). 

The Shasain sample has been found to be calcite (calcium carbonate) but this was probably due to a 
confusion in the Thang (Asahina ( I ) ,  no. 7). Wang Khuei-Kho suggests that it was leonite (MgSO,. 
&SO,. 4H20), the double sulphate of magnesium and potassium. 

C TT894, ch. I,  p. 3 b. 
d He gives the formula Fe,O(S0J1 rather than the usual FeS04.7H,0 (RP 132). Of course the 

double sulphates of the iron-potash and chrome-potash alums are purple in colour. 
See p. 153 below. ITang Khuei-Kho interprets it as a suspension of magnetite (Man shui slrih7). 

f TT894, ch. I, p. 3 b. 
g On this first interpretation the vinegar is an interpolated assumption. What follows will be better 

appreciated in the context of the discussion on medieval methods of bringing inorganic substances into 
aqueous solution; cf. pt. 4 below. 



Table I I I .  Chemical preparatims and elixirs described in the ' Pao Phu Txu (Nei Phien) ', c. + 320 

1 

l 

Efficacies 
I 
! Comments l .- Name 

'elixir flower' 
(tan hua)b 

'magical elixir' (shm 
tan) or 'magical 
amulet' (shenfu)b 

'magical elixir 
(shen tm)b 

'cyclically-transfor- 
med elixir' ( h m  
tan)b 

'edible elixir' (erh 
tan) b l 'refined elixir' 
(lien tm)b 

'soft elixir' (jou tan)b 
'fixed elixir ' (fu tan)b 
'cold elixir' (han 
tan)b 

' Grand-Purity elixir' 
(Thai-Chhing tan ')c 

immortality, 
projection for Au 

Ware (51, 1 tr. 

P* 

Presence of 
,- \ 

cin- mer- real- 
nabar cu, gar alum ::?; s%d Other constituents 

. + + + .  . lead, lead carbonate, i salt, alkali, oyster- 
shells, red bole clay, I soapstone, others 

, . - . l uncertain no details given - 
. l - no details given 

amalgamation; possibly a smelt 
of auriferous clay (Chikashige); 
use of aqueous solutions of 

Ch. 4a, 
I 

2 

I 
3 

4 

5 

6 

7 
8 
g 

10 

no details given 

no details given 

no details given 
no details given 
no details given 

no details given + 
details incomplete 

'ninefold radiance 
elixir' (chiu kuang 
tan =)c 

'five numinous 
elixirs' (wu ling 
tan3)e 

'Min-shan (M?) 
elixir methods 
(Min-shun tan 
fa4)f  

76 

77 

77 

77 

77 

77 

77 
77 
78 

81  

I I 

12 

l 13 

- 
W 

W 

- - 
W 

vinegar, red salt 
(sulphates), calomel, 

. + + + + +  
details incomplete 

+ . + + + + 

. + + .  . 

8 2  

83  

83  

i minerals 
immortality, invulnerability, 1 
walking on water, panacea 

, l 
-do- 1 suggestions of Hg poisoning / (visions) 

imrnorpllity, projection for Au, l 40- 
exorc~sm 

immortality 

immortality, projection for Au 
rejuvenation, projection for Au 
immortality, exorcism 

immortality, flight 
immortality 

l 

I 
-do- 

- 
- 

visions 
mineral solutions, Pb/Au amal- 
gamation, cyclical transforma- 
tion (see Flg. 1355) 

visions, suggesting poisoning; 
use of the 'five mineralsl,d 
emphasis on colour changes 

- 

EIg amalgam, sun-heated 

l 

lead, gold, others ' 
uncertain 1 resuscitation of the dead, invis- 

uncertain 

sulphur, orpiment, 
haematite, rock- 
saltk 

yellow copper alloy 
(perhaps brass) 
made into a moon- 
mirror to collect 
dew, then heated 
with mercury by 
burning-glass, fo- 
cusing sun's rays.1 
Subsequent heating 
with realgar 

ibility, foreknowledge, perpet- 
ual youth, longevity, telepathic 
knowledge 

longevity 

immortality, rejuvenation, cure 
of blindness 



unsublimed mercuric sulphide. 
Cf. no. 55 

direct consumption of cinnabar 
suspension; visions suggesting 
toxic effects 

Cu and As acetates, Cu arsenite 

use of animal material 

animal feeding experiment 

- 

solutions of minerals 

- 

sulphur 

wine 

orpiment, vinegar, 
copper, dodder sap, 
others uncertain 

goldfish blood, ob- 
tained in specified 
places and at a 
special time 

sap from chhim sui 
leiI" (Vitis jexu- 
osa) m and frpm the 
' alum-peach , 
mulberry juice 

fed to young birds, 
bodies dried and 
eaten 

mica, lacquer, blood 
of the embryo of the 
black stork (Ciconia 
nigra),' aconite 
sap or extract 

put in duck's stomach 
and steamed 

mica ions in solution 
or suspension; mer- 
cury or vinegar 
( h s i i a  shuils) 

miniurn, heated in 
copper cylinder 

haematite (pai su 18),a 
bamboo sap or ex- 
tract, mercury or 
vinegar (hdan 
shui19) 

mica suspension, mol- 
ten lead (chin h w  
chhih 21) 

to Table 1x1 see pp. 
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For Notes 

immortality 

panacea, immortality, exorcism 

transfiguration, flight, longevity 

walking on water, life under 
water 

longevity 

longevity to 5 0 0  years 

longevity from IOO to I- 
years depending on amount 
taken 

longevity and immortality 

longevity 

immortality (gradua1)t 

immortality (gradual) f 

immortality 

961. 

' MasrcrWu ChhCng'a 
elixir method' (IVtr 
<.'l~hfmg Tzu tan 
fa")': 

'Master Hsienrnen's 
elixir ' (Hsienmkt Tau 
tan fa6)  h 

'instantly successful 
elixirs' (li chhktg 
tan 7) i 

'selected fixed 
elixir method' (chhil 
fu tan fa8)  

'The Red Pine 
Master's elixir 
method' (Chhih Sung 
T z u  tan faq)j 

'Teacher Shih's elixir 
method' (Shili hsien- 
sktg tan f a 1 ] )  

'Master Khang 
Feng's elixir method' 
(Khnng F&g T z u  
tan fo13 

'Master Tshui W@n's 
elixir method ' (Tshrti 
W& T z u  tan fn13)n 

'Liu Yuan's elixir 
method' (Liu Yuun 
tan fa14) 

'Ytieh Tzu-Chhang's 
elixir method ' ( Yiieh 
Tzu-Chhang tan 
fa16)  
' L  Wen's elixir 
method' (Li  W k t  
tan fa17) 

'Master Yin's elixir 
method' ( Yin Tzu 
tan faz0) 
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Table I I I (continued) 

I I 

Other constituents 

concocted in aludel, 
taken with sulphur 

rabbit's blood, honey 

wine, hempseed oil, 
honey, others un- 
certain (bng kaozs) 

heated in copper 
vessel 

lead, red panicled 
millet, with crushed 
jujube-dates as 
vehicle 

jade, heated in cop- 
per vessel, lead 

sulphur, vinegar 

lead (chin hua3I),Y 
copper or one of its 
alloys 

concocted in aludel, 
sulphur 

saps or extracts of pai 
chii34 (white variety 
of Chrysanthemum), 
ti chhu's (grom- 
well),z and chku36 
(Ai1anthus)aa 

ingredients placed in- 
side an egg, lacq- 
uer-sealed and 
hen-incubated 

honey. sealed in a 
copper container 
and sunk in a well 

NO. 

ch. 4 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

Ware (51, 
tr. 
p. -- 
87 

87 

87 

87 

87 

88 

88 

88 

88 
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89 
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Name 

'The Thai-I Soul- 
Recalling elixir 
method ' (Thai-I chao 
hun pho tan faZ2)O 

'The Chosen Girl's 
elixir method' (Tsha' 
n;ii tan fa23)P 

'Master Chi Chhiu's 
elixir method' (Chi 
Chlriu Tzu tan 
fa239 

'Master MO's elixir 
method' (MO Tzu 
tan faz6)" 

'Chang Tzu-Ho's el- 
ixir method' (Chang 
l'zu-130 tan faz7) 

' Chhi-Li's elixir 
method ' (Chhi-Li 
tan faz8) 

'Chu Chu's elixir 
method ' (Chu Chu 
tan fats) V 

'handyelixirmethod' 
(chou hou tan fa3O) 

'The Venerable Li's 
elixir method' (Li 
Kung tan faf2) 

'h lr  IAu's elixir 
method' (Liu shhg 
tan fa39 

'Wang Chiin's elixir 
method' ( Wang Chiin 
tan fa37) 

'Mr Chhen's elixir 
method' ( C h h  
sh&g tan fals) 

Efficacies 

will resuscitate one who has 
been dead for not more than 3 
days 

appearance of heavenly hand- 
maidens 

longevity to 5 0 0  years 

panacea, immortality 

longevity to 5 0 0  years 

immortality, projection for Ag 
and for Au 

appearance of attendant god- 
desses, omniscience 

longevity, projection for Au 

immortality (gradual) 

longevity up to 5 0 0  years 
(gradual), inhibition of ageing 

inhibition of growth as well as 
of ageing 

cessation of hunger, longevity for 
loo years 

Presence of 
L > 

cin- mer- real- mala- mag- 
nabar cury gar alum chite netite 

+ . + + + + 

+ . . . . . 

. + . . . 

+ + + + + + 

. + . . + . 

4- + + + + + 

+ .  . + . 

+ (+)" . . 

+ . + + + + 

+ .  . . . . 

+ + . . 

+ . . . 

I 
I 

Comments 

use of the 'five minerals ', 
cf. nos. I I,  34 l 

visions due to Hg poisoning? 

use of mainly organic substances 

mineral solutions 

i 
l 

organic constituents 

the 'gold' may be too hard or 
too soft; emphasis on colour 
changes 

visions 

the 'five minerals' in aqueous 
solution, cf. nos. I I, 26 etc. 

link with plant pharmacology 1 

use of body temperature 

- 
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89 
(cf. also 
PP. 64, 
68 ff.) 

90 

' Han Chung's elixir 
method' (lfan 
Chrmg tan fa3Q)x' 

potable gold (chin 
t40)t>l> 

'jet(-black) chil-sh&g 
seeds' (wei lrsi cltii- 
shh.q4')'c 

ingestion of small 
amounts of gold 
(erh huang chin 4946 

silver and large 
pearls (yin chi pnng 
chung t a  chu43) 

lesser magical elixir 
formula (hsiao shen 
(tan) fang 44) 

lesser elixir method 
(hsiao tan fa45, erh 
tan sha fa46) 

lesser method for 
ingesting small am- 
ounts of gold (hsiao 
erh huang chin fa47 
or fang48) 

honey, lacquer 

gold, saltpetre, leon- 
ite or common salt, 
perhaps vinegar and 
wild raspberry 
juice, perhaps cop- 
peras instead of 
alum, magnetite and 
selenite uncertain, 
possibly other con- 
stituents; see dis- 
cussion on pp. 88 ff. 

no further constit- 
uents but strong 
heating 

the constituents in- 
dicated, or orpi- 
ment 

silver pearls, dissol- 
ved, or with wine, 
raspberry juice 

honey, sun-heated 

longevity, casting no shadow, 
preservation of vision 

transfiguration, longevity, 
immortality, exorcism, fulfil- 
ment of all wishes (earthly or 
heavenly) 

immortality, longevity, invulner- 
ability, projection for Ag, 
conversion to Au (' red gold ') 

loess earth, strongly 
heated 

gold beaten out to 
leaf, softened, dis- 
solved, liquefied 
with wine, hog-fat, 
Ailanthus bark, or 

strong vinegar, 
lacquer, heated 

conversion to real Au ('yellow 
gold'), immortality (earthly), 
double projection for Ag, 
immortality (earthly) 

- 

gold or silver, wine 

very gradual longevity or 
immortality 

rejuvenation, inhibition of age- 
ing, longevity, immortality 

panacea, health, immortality, 
metamorphoses, casting no 
shadow 

insensibility to heat and cold, 
visions, levitation, immortality 
(heavenly or earthly) 

no heating, mineral substance in 
solution; probable eventual 
formation either of potassium 
auricyanide or of colloidal gold 

Hsiieh Yii (I) assumes amalgams 
Noteworthy is the statement 
that bowls and plates made 
from this gold will confer im- 
mortality on those who eat 
from them (cf. pp. 3 I ,  49 
above) - 

silver cyanide ? 

- 
- 

probably leaf 



Table 11 I (continued) 

NO. 

Ch. 4 
45 

46 

47 

48 

49 

50 gg 

51 

SIa 

Name 

'Master Liang 1's 
method for ingest- 
ing small amounts of 
dispersed gold' 
(1-iang I Tzu erh 
hsiao hung  chin 
fa49)ee 
the five types of 
magic mushrooms 
(PUU chihS0) 

the five types of 
mica (yfin mu wu 
chungsl) 

realgar (hsiung 
hung) 

jade (yii) 

lacquer (shun 
chhisz) 

app. KO Hung's own 

method of making 
cinnabar solution 
(tso tan sha shui 
faS3) 

ware (519 
tr. 
p. 

96, 
198 

179ff. 

186 

187 

188 

1g0 

271 

272 

Presence of 
f 

A 
\ 

cin- mer- real- mala- mag- 
nabar cury gar alum chite netite 

. . . . . 

. . . . . 

. . . . 

. + . . . 

. . . 
. 

+ + + . . . 

f- . . 

Other constituents 

gold, hog-fat, strong 
vlnegar 

none 

plant saps or ex- 
tracts, saltpetre and 
acetic acid, honey, 
black tea 

wine, saltpetre and 
acetic acid, with 
animal material 

wine, plant 
materials 

crab meat (to pre- 
vent setting, see 
pt. 4), mica or 
jade in solution 

ox bile, crude salt, 
copper sulphate, 
aqueous solution 
of cinnabar (cf. 
Pt. 4) 

strong vinegar, salt- 
petre, copper 
sulphate 

Efficacies 

immortality, longevity to 2000 
years 

invulnerability, f f  panacea, magi- 
cal powers, longevity, immortal- 
ity, sensations of multicoloured 
light, glowing body, life under 
water, invisibility 

employment of gods and spirits, 
invulnerability, panacea, 
rejuvenation 

panacea, longevity, rejuvenation, 
visions 

invulnerability (but often causes 
fever) 

panacea, visions 

projection for Au 

Comments 

probably leaf 

by no means all cryptogams, but 
a wide variety of excrescences', 
mineral, vegetable and animal, 
cf. Sect. 45 in Vol. 6. Among 
the fungi some may well have 
contained hallucinogenic 
substances 

minerals in aqueous solution 

suggestions of As poisoning 

intestinal inflammation ? 

minerals in aqueous solution 

preparation of a Cu/As alloy 
resembling gold 

inorganic ions in aqueous 
solution (see pt. 4) 



'method for mnking 
gold received by 
'I'eacher Chin Lou 

5 2  

52a 

5 3 

53a 

53 b 
53c 
54 

54a 

55 

Ch. 

from Master, 
Chhina I,in (Chin 

! 

Lou hs&n-stng'so 
fslrtcng Chhing I3n 
Tzu shou tso huang 
chin f.54) 

method of making 
red salt (chih tso 
chhilr yen fa55) 

'method for trans- 
muting (into) gold 
received by Teacher 
Lu Li from Master 
Chi Chhiu ' (Lu Li 
hsien-s8tz.q tshun.7 
Clti Cl~lriu Tzu so 
shou hrla huang chin 
fa56)hh 
method of making 
realgar solution 
(chill tso hsiung 
h u n g  shui fa59 

the same for azurite 
;he same for alum 
child's-play metlyd 
for making gold 
(hsiao erh tso humg 
chin fa59 

to make lead-mer- 
cury amalgam 
(Iiang fei fa59) 

' Master Wu Chh&ng9s, 
(aurifaction) method 
( Wu Chhhg Tzu 
fa6') 

tin, 'red salt' 
(mixed sulphates), 
lime-water 

gypsum, potash or 
iron alums, fused 

none 

strong vinegar, 
saltpetre 

- 4 0 -  
d o -  

red bole clay, salt- 
petre, mica, haema- 
tite, sulphur, calc- 
spar (gypsum), 
vinegar, Pb/Hg 
amalgam, lead - 

earthworm excreta 
(earth), cinnabar in 
solution, lead 

preparation of an artificial Au 

conversion to Ag; conversion to 
'purple sheen gold of the best 
colour' (slzang sê  t m  mo chin60) 
(?Au). See pt. 2, pp. 70, 257ff. 

- 
projection for Au from Pb, 

projection for .4g from Hg 

conversion to Au, then softened 
and ingested; results: panacea, 
rejuvenation, invisibility, in- 
vulnerability, walking on water, 
protection by gods and spirits, 
and their employment, visions 
of ghosts and heavenly beings, 
with many other magical powers 

preparation of 'mosaic gold' or 
srannic sulphide (cf. pt. 2, pp. 
69, 71, 271, and here, pp. 99, 
103) 

mixing of inorganic sulphates 
for no. 52 /I 

inorganic ions in aqueous solu- 
tion, result not easily interpre- 
table. Hsueh Yu (I), taking fan 
shih shui abnormally as copper 
sulphate, sees first the forma- 
tion of a low Cu amalgam and 
then of a high Cu one 

See pt. 4 1 

-do- 
-do- 

formation of purple powder ( tm 
fh6 ' ) ,  HgS, according to Hsueh 
Yu (I), used for the projection. 
Cf. no. I for a possible ex- 
planation (Chikashige) 

- 

formation of a Cu/As alloy; sug- 
gestions of As poisoning; 
cf. no. 14 

l l 
a formula of the Chin . + + + + . orpiment, molten used to make magic daggers, for 
Chien Chi 63 (Gold 1 1 lead invulnerability and safety in 

i Tablet Record) I travel j l 

formation of a Cu/Hg/As alloy 
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Notes to Table 111, pp. 90-5. 

a With some duplicate descriptions in ch. 11. 
b These nine, all taken by KO Hung from a Huang Ti Chiu Ting Shen Tan Ching, have been discussed 

on p. 83 above, where the characters for their names will be found. TT878, a book with almost exactly 
the same title, seemingly compiled in the Thang or Sung, but probably including parts going back to 
the Later Han, gives the whole list with full details on the preparation of all of them. 

c Both taken by KO Hung from a Thai-Chhing Tan Ching. Ware (S), p. 367, has tentatively identified 
this book with the Thai-Chhing Chin I Shen Tan Ching64 still extant (TT873), but although the substances 
used are similar, neither the names of the preparations nor the descriptions of the procedures coincide 
closely with the words of KO Hung. This book is very hard to date, but it must have existed before 
+ 1022 because it is abridged in YCCC, ch. 65, pp. gaff. Whether or not it derives from an original 
text analogous to that which KO Hung knew must be left for further research to determine. The pre- 
face bears the name of Chang Tao-Ling (see pp. 43-4) but its genuineness cannot be taken as established. 
Cf. Ho Ping-Yu (10). 

d Cf. nos. 26 and 34 in this Table. The 'five minerals' are defined twice in the Pao Phu Tau book, 
once here (ch. 4, p. gb) and once in ch. 17, p. ~ o b ,  where magnetite is replaced by orpiment. The 
series cinnabar, realgar, alum, malachite and magnetite would be the most consonant with the colours 
(red, yellow, white, caerulean and black) required in the traditional five-element symbolic correlations 
(see Table 12 in Vol. 2), so it may have been one of the earliest. Yu shih65 (arsenolite), also white, 
because of the similarity of its orthography, tended to get substituted for fan (alum) but the latter 
is much more common in the alchemical texts-here perhaps was a real pitfall for the unwary experi- 
mentalist. If one takes the texts of other traditions, such as the pharmaceutical and medical, into ac- 
count, one can compile at least half a dozen other lists, all quite different from this one, and all from 
authoritative sources. Cf. Sect. 45 in Vol. 6. 

From a U7u Ling Tan Ching which KO Hung had at his disposal, not identifiable now. I t  contained 
five different methods, hence the name. 

f From a Min Shun Tan F a  available to KO Hung but no longer to us. I t  contained two methods, 
attributed to an alchemist named Chang Kai-Tha.67 

Legendary immortal, cf. TTzg3, ch. 2. h Cf. Vol. 2, pp. 133ff. 
Nine methods. 

j Legendary immortal, the first in the Lkh Hsien Chuan, cf. Kaltenrnark tr. pp. 35ff. 
Some texts have arsenolite instead of alum. 

1 Cf.Vo1. 4, pt. 1,pp. 87ff. 
m R284 (= V. parenfolia), a wild vine. Also written Ik.68 
n Also in the Lieh Hsim Chumt. 
0 Thai-I was the name of an ancient god, and of one of the stars in the north polar region (cf. Vol. 

3, D. 260). -. - 
P SeeVol. 2, p. 148. 
q In the Lieh Hsien Chum (Kaltenmark tr. p. 132) and TTzg3, ch. 3, p. 21 b, which says that Chi 

Chhiu Chiln6Q flourished in the time of Han Wu Ti. 
r R248, supposing yang wu hao7O to be yang wu hoo.71 
8 Here as elsewhere we diverge from Wu & Davis (2) and Ware (5). This synonym for haematite 

is given in the Thai-Chhing Shih Pi Chi, TT874, ch. 2, p. ga, cf. p. 130 and Ho Ping-Yu (8); so no 
'wrapping in plain silk' was involved. 

t This means that the elixir has to be taken for a long time to produce its effect. 
U Cf. Vol. 2, p. 202. The San Kuo Chih bibliography has a MO Tau Tan Fa,?= but the exact connec- 

tions between Mohists and alchemists are still highly obscure. 
v Or Yii Chu's73 in some texts; Yii Kuei's74 in others. Perhaps all variants are mistakes for Chu 

Chu,75 named as a (legendary) alchemist in TT293, ch. 3, p. 22b. Cf. p. 127 below. 
W He occurs in TTzg3, ch. 4. 
* In some texts. 
y But Feifel (2) notes also that chin hua, according to YCCC, ch. 65, p. 14b, is something made 

from the three ingredients cinnabar, realgar and orpiment. 
2 This is Lithospennum. A gloss in Sun Hsing-Yen's edition says that TPYL, ch. 996, quotes itas 

h' Meh;76 this fixes it as L. oflcinale ( = erythrorhizcm), R I 53, CC 386. 
Ailmrthus gladulosa (=altissima), Simarubiaceae, the 'tree of heaven', R341, CC8gz. 

bb KO Hung was in possession of a Chin I Chingm (Manual of Potable Gold) on this process. 
CC This is hard to translate, but the first two words must refer to the black colour of the pellets of 

elixir used, and the second two define their size. W&-hsi is an old name for jet, i.e. a kind of hard and 
compact lignite (allied to coal), which can be easily cut and polished for ornamental use. In  his entry 
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for i,* its more usual later name, Li Shih-Chen, about + 1590, wrote as follows: 'I is (a sort of) amber, 
but black. Some say it gets its colour because the earthy mould dyes it, others that it is a kind of wood 
which under the influence of water has concreted into this form. It  is not at all necessarily produced 
from amber after a thousand years. The Yil Tsh& Ching7Q (Questions about Jade) says that pine resin 
after a millennium turns into the Pachyma fungus, and this after another millennium into amber, and 
this again after a similar time into vitriol, and finally vitriol after yet another thousand years produces 
wei-hn' (i.e. i). All this is in general fabulous talk and cannot be taken seriously' (PTKM, ch. 37, (p. 8)). 
Li Shih-Chen's perspicacity was shown here in several ways: he included both jet and amber in a chap- 
ter on plants and plant materials, not as others had done, with minerals; he accepted that amber was 
formed from pine resin; and he recognised the plant origin of a kind of coal. Curiously enough, the 
book from which he quoted was listed in the Chin Shu bibliography as one of KO Hung's own, though 
a Chim rather than a Ching, but the text may have been earlier, as an anonymous one of identical title 
is mentioned in the San Kuo Chih. 

The plant chil-sh&g is hard to identify now, perhaps impossible, and the subject is discussed in Sect. 
38 (Vol. 6, pt. I). I t  was certainly not Sesamum indicum (Pedaliaceae) because it is referred to before 
the earliest time at which that could have been introduced. Composites such as Mulgedium or Ixm's 
have been suggested, but the name is at present untranslatable. Cf. p. 72. 

dd Erh is generally a noun, meaning cakes, or meat dumplings such as the so familiar pao tzu,81 but 
KO Hung often uses it as a verb. Another meaning is 'bait', strangely significant in view of the argu- 
ment in pt. 2, p. 283 above, but there could have been no thought of that here. 

ee This person seems not to be otherwise known, but his philosophical name would refer to the Two 
Forces, Yin and Yang. 

ff Here an animal experiment is even described, in which arrows are shot at a number of hens, only 
one of which is 'protected', the rest serving as controls and being killed. 

The remainder of this chapter describes a number of plants which could be used as elixirs, but it  
would be out of place to list them here. Cf. Sect. 45 in Vol. 6. 
hh Cf. no. 28. The name Lu Li is often found written Chio Linz but this is incorrect. Lu Li hsien-s&ng, 

whose real name was Chou Shu,83 was one of the four aged sages who visited the emperor in Chang 
Liang's time, c. -190, and advised against the supersession of the Crown Prince; cf. Shih Chi, 
ch. 55, p. 12b; tr. Watson (I), vol. I, p. 148. 

fl So we translate, but there may have been some concealed magical influence of Yang maleness if 
the presence of a young boy was really needed. Cf. no. 56. 

j J The alloy is described as turning out either male or female (mu" or phin8s) and these magic daggers, 
also male or female (hsiungw or tzhus7), are to be made from the two sorts. T o  test which is which, 
virgin boys and girls are asked to sprinkle water on the cooling metal, whereupon part of it rises to a 
male convexity and part sinks to a female concavity. 
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coloured suspension, probably purple-red. When the realgar was oxidised in the 
solvent the following reaction would have been possible: 

With cinnabar the following would probably have taken place: 

3HgS + 2K+N03-+ 8HC2H30,+ 3 s  + 3Hg+++ 2NO + 2K++4H20 + 8C2H302- 

3HgS + 8K+N03-+ 8HC2H30, 
-+ 3S04--+ 8NO + 8K++ 3Hg+++ qH20 + 8C2H302- 

Part of the sulphur could then have been oxidised to form sulphate: 

S + 2K+N03-+ 2HC2H30,+2K+ + 2H++ SO4--+ 2C,H30,-+ 2NO 

The sulphate would react with Hg forming the slightly water-soluble HgSO,, and 
after hydrolysis becoming zHgO.HgS0, in the form of a yellow precipitate. 
Arsenious oxide and mercury together would form a lemon-coloured precipitate, 
Hg3(AsO,),. The ferric ions supplied by the magnetite, because of hydrolysis, would 
show a light brown colour in acid solution. In  the presence of ferrous ions there could 
be other colours, but only in strong concentrations. Fe(C2H302), gives a deep red 
colour in solution. Whether ping shih was NaCl or MgSO,. &S0,.4H20 (han shui 
shih) makes no difference as both dissolve in water and the ions formed are colourless. 
The colour of the final state may well have been ruby red because of the presence of 
much colloidal gold, and presumably this was the condition in which the noble metal 
was 'liquefied '.a 

On the other hand, if we take hsiian ming as vinegar and lung kao as wild raspberry 
juice (fu phi% tzu), CN ions will be present as the unripe fruits of the latter contain 
hydrocyanic acid. Then saltpetre and ping shih (if sodium chloride) will provide K 
and Na ions in solution. In the presence of air gold will dissolve slowly as follows: 

@U + 8NaCN + 0, + 2H20 -+4Na[Au(CN),] + 4NaOH and 

@U + 8KCN + 0, + 2H20 +4K[Au(CN)J + 4KOH 

The strong alkalis will be neutralised by the acetic acid and other newly formed acids. 
Since fu phtn tzu also contains organic substances (especially glucose) there would be 
considerable reversibility; some of the gold dissolved would turn back into particles 
of colloidal gold in a suspension of purple-red or other colour. One difficulty is that 
KCN might be oxidised before it could have a chance to act on the gold and dissolve it. 

Wang Khuei-Kho thinks that sulphur, magnetite, saltpetre and cinnabar were 
first put in vinegar to form the classical 'bath' or hua chhih.' If only a small amount 
of saltpetre was used, most of it would become K and NO ions in the solvent, and 
the slow rate of solubility might prevent the HCN ions from being oxidised after the 
fuphi% txu was introduced. Similarly, realgar would also remain unoxidised, and being 
in powder form would remain at the bottom of the solvent as a yellow precipitate. 
Since a solution of not more than 0.03 CN is sufficient to dissolve gold, especiallv 

This assumes reducing conditions in a later stage of the process. 

'IL 
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over a long period of time, the soluble gold salt could have been formed.8 Thus in 
this case KO Hung ended with potassium auricyanide rather than with colloidal 
gold. As a means of attaining material immortality the former can hardly have been 
more salubrious (or pleasant to take) than the latter. . - 

All this reasoning is of course hypothetical enough, but it constitutes only a pre- 
liminary attempt to explain what was happening in this Pao Phu Tztl process, assum- 
ing (a) the correct interpretation of the ingredients, and (b) that he did start from 
real gold and not from some artificial gold-like alloy. I t  is at any rate not invalidated 
by the argument of MCng Nai-Chhang ( I )  that some descriptions speak only of 
gold and vinegar, e.g. that in the Thai-Chhing Chin I Shen Tan Chitzg,b a work of 
unknown date and authorship; for the writer might only too easily have been concealing 
the details of the pr0cess.C Dilute acetic acid would certainly do nothing to gold by 
itself, but one doubts whether anybody ever believed that it could. 

Various other methods of ingesting gold are given by KO Hung, who says that 
although these are inferior to the elixirs and the potable gold just mentioned they are 
still far better than alternative ways of achieving longevity and irnrnorta1ity.d Accord- 
ing to him gold can be ingested if treated with the skin and fat of the hog in wine, or 
prepared with Ailanthus bark, or made into a suspension with wine from Ching' 
and magnetite, or drawn out into leaf (chin~),e or taken together with realgar and 
0rpiment.f Similarly silver, and large pearls from oysters, could be made into a 
suspension or dissolved and so c0nsumed.g 

We find five further elixir formulae repeated by KO Hung in different chapters.h 
These show how the same alchemical terms could be written in different ways even 
by the same author, always supposing that the divergences were not introduced by 
subsequent copyists. For example, in one place we find tan,3 and in another tan sha,4 
for cinnabar; while the method Liang I Tmr erh hsiao huang chin fa (Master Liang 1's 
method of ingesting small amounts of dispersed gold in suspension) in one place is 
called liang (i) erh hsiao huang chin fa (Method of using the Two Fundamental Forces 
(Yin and Yang) to bring gold into suspension) in another. This fluctuation is always 
happening in the old alchemical literature. For example, in the Thai-Chhing Shih 
Pi Chi,' the preparation called 'Soul-recalling elixir' (chao hun tans) is given twice, 
but with distinct differences in each case. Presumably this reflects the cooperation of 

a Nevertheless, Mdng Nai-Chhang (I) remains sceptical that even this low strength was reached. 
b TT873. Cf. note c to Table 111. c Cf. pp, 181, 195 below. 
d PPTINP, ch. 4, p. 15b; tr. Ware (S), p. 92. Nos. 40, 44, 45 in Table 111. 

e This shows that the goldbeater's art was known. One of us (J. N.) vividly remembers the decora- 
tion of sweet dishes in India with edible gold leaf--perhaps an alchemical survival. 

f As we have already suggested (pt. 2, pp. 69, 71, 271) many of these procedures would make sense 
if one supposes that the golden crystals of stannic sulphide (mosaic gold) were being taken up with 
various media, vehicles in pharmaceutical language, for ingestion. Cf. p. 103 below. 

g Since the alchemists of KO Hung's time made so much use of vinegar, they doubtless dissolved 
pearls (when they could get them) in the manner of the Egyptian queen, though the little extra dose of 
calcium carbonate would not have done them or their clients any particular good. 

h Nos. 41, 42, 43, 44, 45 inTable I I I ;  in ch. 4, pp. 15b, 17b, 18a and ch. 11, pp. 16a, b, 17a. 
TT874, mainly of the early +6th century; see pp. 13off. below. Cf. no. 26 in Table 111. 



I00 33. A L C H E M Y  A N D  C H E M I S T R Y  

numerous practitioners, each with his individual experiences, preferences, beliefs 
and modifications. The same thing may also come under two or more different 
names, and sometimes a single name covers a variety of constituents and processes. 

The idea that a small amount of a certain potent substance could be used to trans- 
form a large amount of base metal into gold or silver is of course that of the 'philoso- 
pher's stone' later so prominent in Europe. The process was known as 'projection' 
(timI).a Now in chapter 16 KO Hung describes several instances where the noble 
metals were made by projection. First, Wu Ta-WCn2 saw the Taoist Li KCn3 putting 
a little of a chemical substance into boiling lead and tin, and stirring it with an iron 
spoon; then when allowed to cool it turned into silver. However, Wu Ta-WCn himself 
met with failure when he repeated the experiment after, so he thought, learning the 
art.b As we saw in the quotation given on p. 38 above, ChhCng Weir tried to force his 
wife to divulge to him the secret of making gold and silver by projection until the 
latter had to run away from him.c Hua Ling-Ssu5,d the Prefect of Lu-chiang,6 did 
not believe in the possibility of making gold and silver, and asked a certain Taoist to 
demonstrate his skill before his eyes. KO Hung relates that this Taoist melted some 
lead in an iron vessel, and silver was immediately formed when he put in some 
chemical substance. Then melting this 'silver' again he put in some other chemical 
substance and turned it all to go1d.e KO Hung himself undoubtedly believed in the 
feasibility of making gold and silver (as he defined them).f He even says that gold 
obtained by alchemical means is superior to gold found in nature as an ingredient of 
elixirs, because the former embodies the essence of the various chemical substances 
used for making it.g This is a very significant point, the point where the practical 
alchemy of China could conceivably have joined hands with a 'spiritual alchemy' 
such as grew up in the West. For if artificial gold was a finer thing than natural gold 
it was not a far cry to the idea that the process of making it was a parallel to, or an 
image of, the purification of oneself. Man in his perfected state, an artificial not a 
natural work, a gold produced by exhausting labour, not picked up as a spontaneous 
creation, would thus indeed be 'higher than the angels'. But there is no sign that 
KO Hung himself, or the other Chinese alchemists, ever had any such ideas; they 
remained to the end believers in practical experimentation. And as we shall presently 
see (in pt. S), the 'spiritual alchemy' of China was a far different thing from that of 
Europe. 

Many accounts of alchemical transmutation by projection can be found at the time 

a On the origins of this idea cf. pt. 2, p. 27 above. From p. 39 we know that it started in China 
at least as early as among the Hellenistic Egyptians. To  date it in India is more difficult, but p. 161 
below will presently demonstate that it can hardly be much younger there, for we find it in the first 
few centuries of the era. 

b PPTINP, ch. 16, p. zb, tr. Ware (S), p. 264. 
C Ibid. p. j a ,  tr. pp. 264ff. 
* I.e. Hua Than,' whose biography is in Chin Shu, ch. 52, p. 6b. 

PPT/NP, p. 3b, tr. pp. 265ff. 
f See pt. 2, pp. 62ff., esp. p. 70. g PPTINP, p. g a ,  tr. p. 268. See p. 2 above. 
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of KO Hung. For example, one of his contemporaries was Yin Kueil or Thai-Ho 
Chen Jen2.a I n  the Thai-Phing Yii LQn we read:b 

The Shen Hsien Chuan says: 'Yin Kuei's courtesy name was Kung-Tu.3 There was a 
man whose father had died and was to be buried, but he was very poor (and had not the 
means). (Yin) Kung-Tu passing by asked him what was the matter and learnt of his plight. 
Moved by sympathy he said: "Can you borrow several tens of catties of lead?" The filial 
son said that he could, and soon came back with a hundred catties. (Yin) Kung-Tu took it 
up into the neighbouring mountains, where he built a small shelter and melted the lead in a 
furnace; then taking out from a tube which he had brought along with him a small pellet of 
chemical as big as a jujube-date, he threw it into the molten lead. On stirring, all became 
silver of good quality. This he gave to the poor man, saying that he had made it on account 
of his misfortune, and asking him not to talk much about it.'c 

This story is curiously reminiscent of later European parallels where the good moral 
intentions and character of the alchemist tend often to be stressed. After KO Hung's - 

time there developed a special technical term for projection, tien huaf change or 
transformation effected by a mere 'spot' of substance added (cf. pp. 193, 213 below).* 

Several methods of aurifaction are described by KO Hung. Of these we quote one 
as follows: 

First take any desired amount, but not less than five catties, of realgar obtained from Wu- 
tu,s vermilion in colour like a cock's-comb, lustrous and free from bits of rock. This is 
pounded to powder and mixed with ox bile and heated until dry. Take a red clay pot ($46) 

with a capacity of one peck (as the lower part of a reaction-vessel), spreading crude Kansu 
salt (jung yen') and blue vitriol (shih tan*) in powder form all over the inside to a thickness of 
three-tenths of an inch. Then put in the realgar powder, (spreading it) to a thickness of five- 
tenths of an inch, and placing more of the salt (mixture) over it until it is completely (covered). 
Next spread on top of this a layer of pieces of hot charcoal, about the size of jujube-date 
stones, two inches thick. The pot must be smeared all over outside with a lute made from 
the earth (excavated by) earth-worms and crude sa1t.f Another pot is then inverted over (the 
lower one) (to form the reaction-vessel), and all the outside smeared with lute to a thickness 
of three inches so that there can be no leaks. After allowing the whole to dry in the shade for 
a month it is heated in a fire of burning horse-dung for three days and three nights. When cool, 
remove the contents (and place it in a smelting furnace), then work the bellows to liquefy 
the copper (h kria chhi thungp), and it will flow like newly smelted copper or iron. This 
copper(-like) substance is then cast into the shape of a cylindrical container (yungIO), and 

a TT293, ch. 8, pp. 19a to zrb, places him in Chin Hui Ti's time, +zgo to +307, and this is 
confirmed in a story similar to that quoted here, but in TPYL, ch. 812, p. 8a, where it is said that 
he went away into the mountains for good in +306. 

b Ch. 812, p. 7a, tr. auct. 
c The parallel story makes it tin, not lead. 
d Literally identical with the current slang expression, 'a spot of' something or other. 
e Table I r r ,  no. 51. PPTINP, ch. 16, p. 7a, b, tr. auct., cf. Sivin (I); Ware (S), pp. 271 ff. This is 

the method which seems to be KO Hung's own. 
f This kind of instruction presumably indicates that glazed earthenware was not being used. 
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filled with an aqueous solution of cinnabar (tan sha shui~).a This is again to be heated in a 
horse-dung fire for thirty days and then (the contents) taken out, pounded, and smelted.Two 
parts of this with one part of crude cinnabar added to mercury will immediately solidify it 
into gold. It will be bright and shining with a beautiful colour, fit for making into ting2.b 

Whatever else this may mean it must involve the making of a copper-arsenic alloy. 
The arsenic and copper compounds would be reduced by the charcoal and the ox-bile, 
the salt acting as a flux and adding minor constituents. The initial heating in the 
aludel would not effect this, but the furnace would. Cinnabar solution however 
requires a little further explanation. As we shall see later, in the discussion of medieval 
methods for getting inorganic substances into solution, vinegar was constantly used 
with saltpetre, giving dilute nitric  acid.^ In  the Pao Phu Tzu book the formula follows 
immediately on the passage just quoted;* the powdered cinnabar is placed with 
saltpetre and copper sulphate in a sealed bamboo container, the whole immersed in 
strong vinegar, and buried in the ground for a month. The resulting solution, red 
and bitter, must have contained mercuric, copper and potassium anions, and sulphate, 
nitrate, acetate and arsenate cations. Within the vessel of copper-arsenic alloy pro- 
gressive corrosion will then take place during the slow heating, bringing more copper 
and arsenic into solution and finally into the dry contents. The eventual smelting 
presumably gave a copper with just sufficient arsenic to imitate more or less the 
colour of natural gold. The mercury and its sulphide were then unnecessary because 
volatile at the melting-point of the alloy, but this could not have been understood. As 
Sivin (I) rightly says, this rather involved procedure is quite as interesting in its 
deployment of techniques as any of those which formed the basis of Hellenistic 
' alchemy'. 

The theme of the dissolution of inorganic substances runs all through the writings 
of KO Hung, and must go back well before his time.e For making aqueous solutions of 
realgar (As&, or azurite (pai chhing,3 basic copper carbonate), or potash alum (fm 
shih4), the substance concerned was placed with saltpetre in a bamboo tube immersed 
in a bath of vinegar.* Cinnabar, as we have just seen, was treated in the same way.g 
I n  another section of the book,h KO Hung mentions the feasibility of bringing all 
thirty-six minerals into aqueous solution,' of reducing jade to a potable form so that 
it has the appearance of a sweetmeat, and of breaking up gold into a paste. 

Sun Hsing-Yen has pointed out that twenty-seven mostly repetitive words after this sentence 
should be regarded as commentary and not the text itself. Hence we omit them in our translation. 

b The obvious meaning here is nails, but it would be queer if anyone ever thought that real gold was 
hard enough for this. The Shuo W&, however, defines titylz as melting gold and casting it into little 
ingots (pings). Perhaps therefore ting,6 ingot, was intended by KO Hung. The same expression occurs 
elsewhere, e.g. ch. 16, p. 5 a. On the other hand he may really have meant nails, feeling that his artificial 
gold was harder and better than natural gold. If our interpretation of the meaning of the process is 
right, it was indeed harder than natural gold. An emendation to needles, then,' very similar in ortho- 
graphy, has even been suggested (Chang Tzu-Kao). 

C Pt. 4 below. d Ch. 16, p. 7b, Ware tr., p. 272. 
We discuss the probable date of origin in pt. 4 below. 

f PPT/NP, ch. 16, p. 8b;  Ware (S), p. 274. See nos. 53 a, 53 b, 53 c in Table 111. 
g No. 51a in Table I I I .  h PPTINP, ch. 3, p. I b; Ware (S), p. 54. 

36 here means 'many', not exactly 36. 
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One of the other gold-making processes described by KO Hung has great chemical 

interest,a for it involved the earliest knownpreparation of stannicsulphide, a compound 
with properties just as interesting as those of the calcium polysulphides which were 
prominent in Hellenistic proto-chemistry (cf. pt. 2, pp. 252, 271). As will be seen, KO 
Hung did not claim it as his own, but attributed it in his usual way to venerated pre- 
decessors, so that indeed it may well be older than his time. He wrote as fol1ows:b 

According to the method for making yellow gold received by the teacher Chin Lou (Chin 
Lou hsien-sCngI) from Master Chhing Lin (Chhing Lin Tzuz), one first casts cakes of tin 
six inches square and 1.2 inches thick. These little ingots are then covered all over to a 
thickness of a tenth of an inch with a paste of red saltc and lime-water, and packed one after 
another into a crucible of red (refractory) clay. For every ten catties of tin one uses four 
catties of red salt. Close the crucible and seal all cracks well; then heat in a fire of horse dung 
for thirty days. When opened and examined after removal from the furnace, it will be found 
that the tin has all gone to a kind of ashd in the midst of which there are lumps like clusters 
of beans-this is the gold. Or mix the substances together and put them into an earthenware 
pot for ten successive refinings over a charcoal fire blown by bellows; both (methods) will 
be successfu1.e The proportion is that for every ten catties of tin you get twenty ounces of 
gold. Only the clay crucibles made in Chhangsha, Kueiyang, Yiichang and Nanhai are 
suitable (for this work). Such pots are quite easy to get because the people of those places 
make them for cooking. 

The convincing identification of the product here with stannic sulphide (SnS,) or  
'mosaic gold' was made by Wu & Davis.' I t  forms golden yellow glistening hexagonal 
scales or flakes which do not tarnish and are still used for gilding and bronzing. I n  
this case therefore KO Hung and his predecessors did really succeed in producing an 
artificial gold from substances manifesting none of the properties of the precious metal. 

Other statements of proto-chemical interest made by KO Hung are as follows: 

(a) Ordinary people would not believe that minium (huang tan,3 Pb,O.J and white lead 
(hu f h , 4  PbCO,) are made from lead by chemical change.g 

(b) I aver that the 'flowing pearls' (liu chu,s mercury) will 'fly' dfei? i.e. vaporise or 
distil); and that gold and silver can be made.h 

* No. 52 in Table I I I. 
b PPTINP, ch. 16, p. 8a, b, tr. auct. adjuv. Ware (S), p. 273 ; Wu & Davis (2), pp. 264ff. 
c The preparation of 'red salt' is described by KO Hung in a paragraph immediately following the 

above passage. Some form of gypsum, i.e. calcium sulphate, was mixed with some variety or varieties 
of potash and iron alum and fused in an iron pot. This would have provided the sulphur for the reaction 
with the tin, but the yield of about 12% mentioned very candidly by KO Hung was not high. The text 
here is somewhat uncertain (editions differ) and we have not followed the previous translators. 

Wu & Davis suggested that this may have been the powdery allotropic modification known as 
'grey tin', but this usually appears only when tin is subjected to cold (Mellor (I), p. 789). 

e Here we prefer the interpretation of Wu & Davis to that of Ware. The latter envisaged a second 
set of beatings, which would be pointless; surely KO Hung was describing a slow way and a quick way 
of carrying out the preparation. 

f (2), p. 232, accepted by Leicester (I), p. 57. See Mellor (I), p. 41 I ; Durrant (I), p. 420. In Europe 
it was known in the + 14th century and well described in + 1679 by Johann Kunckel (Ars Vitraria 
Erperimmtdis); cf. p. 99 above, and Partington (7), vol. 2, p. 375; (IO), p. 521. 

g PPTINP, ch. 2, p. I I b;  Ware (5), p. 52. h Ch. 3, p. 5 b ;  Ware (S), p, 60, 
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(c) Crabs affect the setting of (lit. change) lacquer, and hemp-seed oil spoils wine. We 
cannot give the explanation for such phenomena (p kho i li thui chk yeh'). How can 
we hope to get to the bottom of the vast profusion of Nature's effects ? a  

(d) When salt and brine penetrate flesh and marrow, dried meat will not putrefy. Why be 
surprised then that longevity follows when people take substances that are beneficial 
for their lives and bodies ?b 

(e) When plants are burnt, they become ashes, but cinnabar when heated turns into 
mercury, and after many transformations changes back into  cinnabar.^ 

(f) The Manuals of the Immortals say that the essence of cinnabar produces gold; this is 
another way of saying that gold can be made from cinnabar. This is why gold is 
generally found below deposits of cinnabar in the mountains.* Moreover when the 
process of making gold has been successful, it is the real thing, it will be homogeneous 
inside and out, and a hundred refinings will not change or diminish it. So when the 
formularies say that it can be made into ingots,= they mean that it is firm and stable. 
This is done by following the spontaneous Tao of Nature itself-how could such a 
substance be said to be counterfeit (chaz) ? Of course there are counterfeit things. For 
example, when iron is rubbed with stratified malachite (tshhg chhing,3 basic CuCO,), 
its colour changes to red like copper. Silver can be transformed by the white of an 
egg so that it looks yellow like gold. However, both have undergone changes outside, 
but not inside.f 

KO Hung often seems to try to explain some of the jargon used in alchemy and 
Taoism, although he does not always give the exact meanings of the secret cover- 
names. H e  emphasises the importance of getting oral instruction precisely because of 
the synonyms and metaphors used in alchemy. H e  illustrates this by saying that the 
'elegant girl by the riverside' (ho shang chha nii4) does not refer to any woman, nor 
does Lingyang Tzu-Ming5 (the name of an adept mentioned in the Lieh Hsien 
Chuan)g mean a particular person-but without further exp1anations.h However, in 
other places he explains that hung6 means mercury (shuiyin7), 'yellow' (humrgg) and 
k&ng hsin9 both refer to gold, and 'white' (pai'o) is silver.' The  most peculiar syn- 
onyms given by KO Hung relate to the animal kingdom; for example the 'elder' 
(chang ji?n") is the rabbit, the 'rain master' (yii shihI2) is the dragon, the 'Count 
of the River' (hopo13) mean fish (generally the carp), the 'gutless lordling' (W chhang 

PPTINP, ch. 3, p. gb; Ware (S), p. 61.  The lacquer story will be found fully discussed in pt. 4 
below. KO Hung's words here are a striking statement of his empirical attitude. 

b Ibid. ch. 3, p. 6b; Ware (S), p. 62. 
C Ibid. ch. 4, p. jb; Ware ( S ) ,  p. 72. 
* On mineralogical prospecting cf. Vol. 3, pp. 673ff. 
e Ting14 is used again; if he really meant nails, one should take the following word as 'hard'. 
f PPTINP, ch. 16, p. 5a; Ware (5), p. 268; Wu & Davis ( z ) ,  pp. 263ff. Cf. Vol. 5, pt. 2, pp. 67,251 f f .  
B Kaltenrnark (z),  no. 68, p. 183. Lingyang Tzu-Ming became the tutelary genius of the reel of the 

fishing rod, and his story may embody one of the oldest references to this invention, cf. Vol. 4, pt. 2, 
pp. 44, loo, and p. 1 2  above. 
h In PPT/NP, ch. 16, p. 6b. Both these synonyms mean mercury, according to TTSgg, p. 6b and 

TT993, ch. 2, p. zga. In PPTINP, ch. 16, p. 7 b  and p. I a. 
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kung tm1) refers to the crab, the 'scholar' (shu shhig2) the cow, the 'immortal' 
(hsien jen3) an old tree, and so on.a 

KO Hung mentions the names of many past adepts and alchemists, sometimes 
telling us how they achieved the state of immortality and sometimes describing their 
magical powers. For example, he says that when Kan Shih4 put some elixir in the 
mouth of a fish it could swim about in boiling oil, when he fed it to a silkworm it 
stopped developing even after the tenth month, when he let chickens and puppies 
eat it they grew no more, and when he gave it to a white dog its hair turned black. 
Tso Tzhu 5 showed no sign of physical change when he ceased to eat for a month, and 
claimed that he could remain alive for fifty years without eating.b 

The existence of a considerable number of alchemical texts before his time is 
indicated by KO Hung at the beginning of chapter 19 of his book. In fact he gives us 
one of the oldest bibliographies of Taoist literature, amounting to 206 book-titles in 
al1.c Unfortunately few or none of the alchemical texts are extant now, though one 
may wonder whether the Wei PO- Yang Nei Ching6 (The Inner Book of Wei PO-Yang) 
did not mean the Tshan Thung Chhi; and it is also likely that some of the contents of 
another book, the San-shih-liu Shui Ching7 (Manual of the Thirty-Six Aqueous 
Solutions), is quoted in the San-shih-liu Shui Fa8 (Thirty-Six Methods for Bringing 
Solids into Aqueous Soiution), a text in the present Tao Tsang.d Also at the beginning 
of chapter I I, KO Hung quotes a book called the Shen Nung Ssu Ching9 (Four Books 
of Shen Nung). Yoshida suggestse that this might be the same as the Sh& Nung P& 
Tshao Ching 10 (Pharmacopoeia of the Heavenly Husbandman) ; but there is considerable 
divergence between what KO Hung quotes and the text of the latter that we have n0w.f 

A number of instances of magic and strange arts are described in the Pao Phu Tzu 
book. The story of Luan Ta  I1 making chessmen hit one another of their own accord 
is given$ Wei Shang,lz we are told, was able to disappear from sight when sitting in 
calm meditation. Chang Khai '3 could at will produce cloud and rnist.h Tso Tzhu 
and Chao Mingl4 had the power of making flowing water go backwards, lighting a 
fire on a thatched roof to cook their food without burning the hut, or sucking out 

All these are contained in PPT/NP, ch. 17, p. 7a,  tr. Ware (5). p. 288. 
b Ibid. ch. 2, pp. 5a, 6a;  see Ware ( S ) ,  pp. 4off. It may be of interest that most of these examples 

come from the court of the Wei state in the Three Kingdoms period, where under the sons of Tshao 
Tshao there was a lively interest in natural wonders and strange phenomena (cf. Vol. 3, p. 659, Vol. 4, 
pt. I ,  p. 39, and PO Wu Chih, ch. 5). Among the others mentioned by KO Hung in his Pao Phu Tzu are 
Master An Chhi, Yin Chhang-Sh&ng, Li Shao-Chiin, Liu Hsiang, Chang Liang, Huang Shih Kung, 
KO Hstian, ChBng Yin, and Chhih Sung Tzu, all of whom we have already had occasion to meet before. 

C Pp. 3 b f f .  See Ware ( S ) ,  pp. 313, 379. There is a special study of the bibliography, identifying some 
other books quoted by KO Hung; see Ishijima Yasutaka ( I ) .  

* TTgz3. This text has been translated in full by Tshao, Ho & Needham (I). For reactions in 
aqueous solution see pt. 4 below. 

(S), P. 217. f Checked particularly by one of us (G. D. L.). 
g Cf. p. 32 above, and for the magnetic explanation of this feat, Vol. 4, pt. I, pp. 315ff. 
h For all these three instances see PPTINP, ch. 3, p. 6b; Ware (S ) ,  p. 63. 
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with their breath a nail driven deep into a wooden pillar, etc., etc.a Pu ChhCngI 
stepped up and up to the clouds until people lost sight of him.b A knowledge of magic 
was, KO Hung believed, essential for aspirants to hsien-ship, so that they might pro- 
tect themselves against calamities due to natural or human causes, and be enabled to 
carry out the Great Experiment. As the Subtle Work had to be performed in secrecy 
and seclusion among great mountains, KO Hung gives detailed instructions on how to 
select by astrological calculation auspicious days on which to begin one's journey, 
what taboos one must guard against, and what proper charms or talismans one should 
bear or wear in order to keep wild animals, snakes, poisonous insects, and evil spirits 
away. There is a long and curious passage on mirrors as dem0nifuges.c Strong Taoist 
influence on alchemy is apparent from the use of charms and amulets, Taoist magic and 
ceremonies, and the frequent mention of terms like Taoist (Tao jen2) and Taoism 
(Tao chia3) coupled with the names of adepts and immortals with a Taoist flavour. 

We have written already about the alchemists who thronged the vestibules of 
emperors and princes, like the fang shih of Han Wu Ti, Liu An, and Tshao Tshao. 
KO Hung now tells us about certain charlatans who deceived their disciples by getting 
from them not only material support but also free labour in exchange for false prom- 
ises.d KO Hung himself had personally met a number of such false teachers and said 
that in the end they would be punished by the holy immortals for their wrong-doings. 

(iii) Character and contemporaries 

The moment has come to say a word about the personal character and cast of mind 
of the great alchemist, physician and natural philosopher whom we have been discus- 
sing.e A fascinating contrast is displayed if we compare him with another great 
scientific writer working fifteen hundred years before modem science was born. Much 
has been said in previous volumes of Wang Chhung4 (+ 27 to + 97), and in one place 
we quoted in extmo his demonstration that the tides of the sea depended on the 
moon's attraction and not on any fabled earthly influences.f I t  was typical of the way 
in which he would take a popular belief and tear it limb from limb, exposing its 
illogicalities to ridicule and ending with a rational theory or a determined suspension 
of judgment. Wang Chhung was the great representative in ancient China of the 
sceptical and rationalist frame of mind. He was a stout opponent of all forms of 
divination and derided those who believed that the lightning-stroke was a divine 
retribution, or that the unethical behaviour of rulers brought about natural calamities. - 
He was unwavering in his attacks on the lore of ghosts and spirits, dismissing almost 

a Ibid. ch. 5, p. 6a; Ware (S), p. 106. 
b Ibid. ch. 5, p. 7a; Ware (S), p. 108. Sun Hsing-Yen thought that this name might be a mistake for 

one of the magician-technicians mentioned in the Iiou Hm Shu, Shangchheng Kung.5 We have already 
discussed this case (pt. 2, pp. 107, 109 above). 

C PPT/NP, ch. 17, pp. zaff. tr. Ware (S), pp. 281ff. Mirrors have been prominent in folk-lore all 
over the world, worn by ceremonial dancers, etc. 

d Charlatans with hosts of disciples are mentioned inPPT/NP, ch. 14, pp. 7aff.; Ware (S), pp. 236ff. 
Discussions on the thought of KO Hung will be found in Forke (IZ), pp. 204ff. and newly in Hou 

Wai-Lu et al. (l), pp. 263 ff.; Murakami Yoshimi (3). KO Hung's position within the schools of Taoism 
is discussed by Fukui K6jun ( I ) .  f Lun H@, ch. 16, tr. Vol. 3, pp. 485ff. 



33. KO HUNG AND H I S  TIMES 1°7 

contemptuously Taoist claims of longevity and material immortality, by whatever 
means to be attained. His scepticism, moderated by gentility, remained through the 
centuries the standard attitude of Confucian scholars. 

How differem a man was KO Hung, the untiring experimentalist who worked with 
- - 

his own hands at bench and f ~ r n a c e ; ~  the frequenter of the chemical technicians, 
smelters and metal-workers of his time. Typical of both was Wang Chhung's pessimism 
about natural knowledge, and KO Hung's corresponding optimism. Wang's mind was 
occupied with Chance and Fate; KO believed that men could change their fate. Wang 
would have written off KO as hopelessly credulous, while KO would have regarded 
Wang as uselessly sceptica1.b The sceptical-rational typified by Wang Chhung was 
opposed by the mystical-empirical in KO Hung, who was in effect constantly saying: 

There are more things in heaven and earth, Horatio, 
Than are dreamt of in your philosophy. 

This can well be seen in the eloquent passage reproduced in full at an earlier stage, 
which begins: 'The rumbling thunder is inaudible to the deaf, and the three luminaries 
are invisible to the blind. . . .'C Interesting too is the fact that both their works, the - 
Lun H h g  and the Pm Phu Txu, are written in a clear, easy and discursive style. All 
this constitutes another example of the argument elaborated elsewhered to show that 
in the opening phases of the development of natural science, mystical religion may 
be more valuable heuristically than rational philosophy. Wang Chhung and KO Hung 
deeply represented two opposite poles in the psychology of all scientific endeavour to 
understand the world of Nature.e Could one not say that this antithesis had to be 

So we write, but there remains much diversity of opinion as to how far KO Hung was really a 
practical experimenter, and to what extent he simply collected alchemical information from books and 
from adepts whom he knew. On the general relation between naturalism and alchemy, Yamada (2) 

has an interesting discussion. 
b KO Hung certainly knew the Lun H& well; indeed he recorded his great admiration for Wang 

Chhung's genius (PPTIWP, ch. 43, p. I a). There is also a reference to Wang's autobiography (Lun 
H&, ch. 30) in KO Hung's PPTIWP, ch. 50, p. 13a. However, it is clear that KO Hung disagreed 
with him, as in the notable passage in Chin Shu, ch. 11, p. 3a, b, where KO defended the Hun Thien 
theory against Wang Chhung's views (tr. Ho Ping-Yti (I), pp. 54ff.; cf. Vol. 3, p. 218). And many of 
the paragraphs in Pao Phu Tau (Nei Phien) sound like defence speeches against the scepticism of 
Wang Chhung. 

C PPT/NP, ch. 2, pp. zaff., tr. Vol. 2, p. 438, d. Ware (S), pp. 35ff. There is a parallel passage in 
ch. 8, pp. 7aff., tr. Ware (S), pp. 146ff.; Davis & Chhen Kuo-Fu (I), pp. 308ff. I t  is interesting to 
read the complementary passage in Lun H&g, ch. 10 (tr. Forke (4), vol. 2, pp. qff., partly improved 
by Leslie (I), pp. 170ff.). Here all the emphasis is on pre-established harmony and on the constant 
universal cosmic rhythms, i.e. on regularity; and not on the strange exceptional things and occurrences 
which demonstrate the need for more subtle and further-reaching fundamental concepts, and which 
fascinated KO Hung. This contrast between regularity and repetitiveness as against uniqueness and 
unpredictability crops up frequently in Chinese thought, cf. e.g. Vol. 3, p. 634 and Sivin (g). 

* Vol. 2, pp. 8gff. 
This was well seen by Leslie (I), p. 165, in his study of Wang Chhung's biological philosophy. 

'Wang Chhung's reasoning and metaphysics', he said, 'were eminently favourable to scientific research. 
A superior natural philosophy kept within bounds his speculations, the biological ones being of a very 
high order; but the crucial factors of systematic observation and experiment were lacking. Experimenta- 
tion was found among the Taoists, with their alchemical and physiological search for immortality; but 
unfortunately Wang's restraining logic was not heeded. In  the West, the scientific revolt from the 
+ 14th to the + 16th centuries, though associated with mysticism and anti-authoritarianism (comparable 
with the Taoist revolt), managed to combine rationalism with its empiricism to produce modem science. 
In China this combination was never adequately made.' 
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reconciled in a synthesis when modem science was born ? Did not Confucianism and 
Taoism, scepticism and enthusiasm, marry at last in the Renaissance among the men 
surrounding Paracelsus, Galileo and Francis Bacon, who had never heard of either of 
them? Alas that traditional Chinese society never permitted such a marriage to take 
place! 

A lot more could be said of the psychology of KO Hung and his contemporaries. 
How did they 'keep their heads' in the midst of so much religious-magical 'en- 
thusiasm' ? How did he manage to make so many true observations of chemical be- 
haviour, and carry out so many interpretable experiments, even though he himself 
could never interpret them ? Here a study of religious experience in other climes and 
contexts might be very revea1ing.a For example, take what Ronald Knox said about 
John Wesley: 'On these and many other occasions you feel that Wesley was in the 
position of the old prophet-" being in a trance, but having his eyes open". Wesley 
the enthusiast, rapt in the communal ecstasy of some consoling love-feast, is being 
watched all the time by Wesley the experimentalist in religion, who is taking notes, 
unobtrusively, for his "Journal".' So in some such way KO Hung had one eye on the 
magic, the sacrifices, the Taoist temple liturgies, but he kept the other firmly fixed on the 
real changes and transformations which he observed at his bench and his furnaces.b 

T o  take leave of KO Hung it may be worth quoting his prose poem on the Tao with 
which his book 0pens.c 

Pao Phu Tzu said: 'The Mysterious (Tao) is the first ancestor of the spontaneous Natural 
Order (tzu-jan'), and the oldest forefather of the ten thousand things. Boundless and im- 
penetrable are its depths; we have to describe it as elusive. Endlessly continuous and pro- 
longed is its length; we have to call it marvellous. Higher it is than the nine heavens, so 
vast that it envelops the eight corners of the universe. Brighter it is than the sun and moon, 
swifter than the lightning in the storm. Sometimes it flashes by and disappears like a spark 
in the air, sometimes it shoots like a meteor in the sky; sometimes it reveals itself in the 
rippling surface of deep water, sometimes in the drifting mists and floating clouds. 

(The Tao) is the cause of the thousand categories of the things that exist, but it also hides 
itself in silence and emptiness. It reaches as far as the depth of the great abyss, and moves 
above the height of the pole of the heavens. Metal and stone are not comparable in hardness 
to the hardness (of the Tao), neither is its softness approached by that of a drop of clear dew. 
It has perfect rectangularity but never uses a carpenter's square, perfect roundness, yet 
knowing no compasses. Who can take note of its arrival, or follow it when it departs ? Chhien 
relies upon it for its exaltation, and Khun relies upon it for its lowliness; d only because of its 
power do the clouds move, only because of it does the rain come down. 

The (Tao) bore the primal unity (yuan iZ) in its womb, and cast in their moulds the two 
fundamental forces (liang i3);e it breathed forth the great beginning (ta shih4), and blew the 

One thinks of course of Jarnes (I) and Knox (I). 
b The same level-headedness was abundantly characteristic of Thao Hung-Ching also, two centuries 

later, deeply involved as he was with the 'enthusiasm' and Schwiinnclei of the nascent Taoist Church 
at Mao Shan. 

c P W N P ,  ch. I ,  pp. zbff., tr. auct., cf. Ware (S), pp. 28ff. 
* The two chief of the kua, corresponding to Yang and Yin respectively (cf. Vol. z passim). 

Yin and Yang. 
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bellows for the smelting of the myriad categories of things. It  set in motion the cycle of the 
twenty-eight (lunar mansions), and none other was the artisan (chiangx) of the completion 
of the early ages of the world. It stands at the controls of the numinous machine of the 
universe (phei tsht! ling chiz), and its breath is the chhi of the four seasons. Abscondite it 
embraces all darkness and silence, invisibly it displays all things beautiful and fragrant. I t  
makes turbidity settle, and brings forth clear waters, regulating the flow of the (silt-laden 
Yellow) River and the (transparent) Wei (River). Add what you will, it will never overflow, 
take away what you will, it will never be deficient; nothing you do will add to its glory or 
render it in any way impoverished. Therefore wherever the Mysterious (Tao) is there is 
infinite happiness, and wherever it withdraws the light of its countenance the vessels are 
broken and the spirits depart. 

Such was the reverent mind in which KO Hung manipulated his crucibles and recorded 
the changes of colour and substances during his operations. His contemporary Zosi- 
mos of Panopolis, though set in a world of creative divinity and personalised demiurges, 
would surely have appreciated it deeply. 

KO Hung's work remained so famous in subsequent periods that many passages 
from it were copied verbatim into other books, some of which consisted almost 
entirely of excerpts from him, while a legion of later writings were attributed to his 
pen. Almost the whole of chapter 4 of the Pm Phu Tzu (Nei Phien) is quoted in 
chapter 2 of the Pao Phu Tzu Shen Hsien Chin Shuo Ching3 (The Preservation-of- 
Solidarity Master's Manual of the Bubbling Gold (Potion) of the Holy Immortals) ; * 
and a smaller part in the Chin M u  Wan Ling Lun4 (Essay on the Tens of Thousands 
of Efficacious (Substances) among Metals and Plants).b Another text in the Tao 
Tsang, entitled Pao Phu Tzu Yang S h h g  Luns (The Preservation-of-Solidarity 
Master's Essay on Hygiene),c consisting of only about four printed pages, begins by 
quoting the last few sections of chapter 18 of the Pao Phu Txu (Nei Phien). Chapter I 
of the Pao Phu Tzu Shen Hsien Chin Shuo Chin3 describes a method of making the 
'cyclically-transformed elixir' (huan tan6), according to which 12 oz. of gold and 12 oz. 
of mercury are first mixed to form an amalgam, then washed several times with 
water and sealed in a bamboo tube after adding 2 oz. each of realgar and saltpetre, 
with some vinegar. After a hundred days a suspension will be formed. Then 2 lb. of 
mercury are introduced into this suspension and heated in the presence of vinegar 
for thirty days; after this time the mercury, having turned purple in colour, is taken 
out, sealed in an earthenware pot (and presumably heated) for a day and a night. Then 
the 'cyclically-transformed elixir' is comp1eted.d Apart from the above procedure 
these three alchemical texts contain nothing which is not in the Pao Phu Tzu book 
itself. 

Chapter 16 of the Pao Phu Tmc (Nei Phien) is also quoted in chapter I of the Chu 
Chia Shen Phin Tan Fa7 (Methods of the Various Schools for Magical Elixir Prepara- 

T T ~ I o .  TT933. C TT835. 
* This text needs further study, but its processes may we11 have involved the production of coIIoidal 

gold. 
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tions), with some minor textual variations.8 Unlike the three previous texts, the dates 
and compilers of which are uncertain, the Chu Chia Shen Phin Tan Fa was, we know, 
compiled during the Sung period by MCng Yao-Fu I (Hsuan Chen Tzu,z the Myster- 
ious-Truth Master) and others. A further alchemical text in the Tao Tsang called 
Chih-Chhuan Chen Jen Chiao Ch&g ShuJ (Technical Methods of the Adept (KO) 
Chih-Chhuan, with Critical Annotations)b was attributed to KO Hung because of 
the inclusion of his name Chih-Chhuan Chen Jen in the title, but KO Hung would 
not have used his own courtesy name in this way, and the text itself mentions a line 
of descent quite different from what one would expect from KO Hung. Nevertheless 
this is an important text on alchemical laboratory equipment, and we shall have 
occasion to refer to it in the appropriate sub-section below (pt. 4). The Huun Tan 
Chou Hou Chiieh4 (Handy Formulae for Cyclically-Transformed E1ixirs)c has also 
been attributed to KO Hung, but as it mentions Thao Chen Jen,s most probably 
Thao Hung-Ching,6 who lived a century later, it must have been written by some 
other author whose name is unknown to us.* Two other texts in the Tao Tsang, 
namely the Chen Chung Chip (Records of the Pillow-Book)e and the Yuan Shih 
Shang Chen Chung Hsien Chi* (Record of the Assemblies of Perfected Immortals; 
a Yuan-Shih Scripture): have also been attributed to KO Hung.g The former deals 
mainly with hygiene and has something to say about aqueous solutions, but although 
there is nothing in the text to indicate its authorship, it talks about the purchase of 
cinnabar in the early f 7th century, thus ruling out KO Hung.h The latter deals with 
the kn'm and speaks of liturgy, visions and magic, but not alchemy. 

KO Hung's medical treatise, the KO Hsien Ong Chou Hou Pa' Chi Fang9 (The 
Adept KO   hung)'^ Prescriptions for Emergencies),i and his hagiography of the 
saints, the Shen H& ChuanIo (Lives of the Holy Immortals), are believed by Yuan 
Han-Chhing to be the only two books besides the Pao Phu T m  that were actually 
written by him.l There is no doubt about the medical treatise, but (as has been 
mentioned already) the present text of the book on the immortals is of somewhat 
uncertain authenticity. 

There is little doubt that other alchemists were active during the time of KO Hung, 
though we do not know as much about them. There lived for example Hsu Hsiin I 

TT911, ch. I ,  p. r a  to p. rza. b TT895. c TT@. 
d It incorporates a memorandum by Wu Ta-Ling12 dated +875. 

TT830; the similarity to one of the titles of the Huai-Nan Corpus (cf. pp. 14, 25 above) may be 
noted. f TT163. 

g See, for example, Wieger (6), pp. 142, 163. 
h In fact the bibliographical chapters of the Thung Chih (Thung Chih Lileh) give Sun Ssu-M013 as 

the.author of the Chen Chung Chi; cf. Chhen Kuo-Fu (I), vol. z ,  p. 415. It is also said to be identical 
with a book called KO Hung Chen Chung Shu14 (Pillow-Book of KO Hung). 

i TT 1287. 
j Of course one may except those later tractatee which consist of almost nothing but what are clearly 

his own words. 
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(c. + 290 to + 374)a to whom is attributed the Hsii Chen Chiin Shih Han ChiI (The 
Adept Hsii's Treatise found in a Stone Coffer).b The  text of the book is written in a 
rather obscure style, but it has the following to say about mercury and cinnabar: C 

(Properly handled), mercury can be concreted to cinnabar, like little grains of golden sand. 
If one of these is ingested each day for a hundred days, changes in the body's form and 
transmutations within the bones (will be brought about). The bones will turn into metal and 
rock. When the form and the spirit fuse, they both become marvellously excellent and the 
extreme of limitless longevity is attained. I t  is the sagely property of these golden grains to 
produce matter from nothingness. Now matter comes into being from the void. The hexa- 
grams are in harmony, so that there is agreement between the Chen2 (and the Li3) h a ,  
while the Tui4 and Khans h a  can communicate. The emptiness and nothingness of the Four 
Symbols (ssu hsiang6) cannot be drawn in any diagram, neither can (a man's) original con- 
stitution (yuan ching7) be seen. When that which is without form combines with emptiness, 
it is the form (hidden in) formlessness combining with the change (hidden in) empty change- 
lessness. The transformation of cinnabar is a spontaneous natural effect. The coming-into- 
being of cinnabar is a most mysterious operation of Nature. 

Perhaps this shows that some of KO Hung's colleagues could philosophise about 
chemical change quite in the manner of the Warring States scholars such as Chuang 
Chou. 

Many other Taoist texts in the Tao Tsang are attributed to Hsu Hsun. I t  is said that 
he acquired the alchemical art from a certain adept named Lan Kung-Chhi8.d Hsii 
Hsiin himself had many disciples. One of them, Shih Ho ,~  knew how to transmute 
gold and jade, another, Kan ChanTO (also called Kan PO-Wu"), learnt the secret of 
the 'gold elixir'. An account of his death was written by a third close disciple, 
Shih TshCn.12 This is the Hsii Chen Chiin Pa-shih-wu Hua Lu13 (Record of the 
Transfiguration of the Adept Hsu (Hsun) at (the Age of) Eighty-Five).e 

Another contemporary of KO Hung was the Taoist Liang ShenI4 (Liang Khao- 
Chh&ng,Is d. +318), who sought immortality by ingesting cinnabar.f H e  was a dis- 
ciple of the adept Thai-Ho Chen JenI6 or Yin Kuei ' 7  (Yin Kung-Tu,I* $. late + 3rd 

Also known by the names HsU Ching-Chih.'V Thai-Shih Chen ChilnZ0 and HsU Chen Chiln.2' - 
T7-944. 

c TTg44, ch. I, p. I I a, b, tr. auct. We think the addition of the word Li after Chen is necessary not 
only for the antithetical style, but also to make it more easily understandable, since these two hexagrams 
were so often used by the alchemists to represent cinnabar and mercury respectively. 

d See TTzg3, ch. 27, p. rob. 
TT4.45. We know little about another disciple called Ph&ng Khangza (Ph&ng W~-Yang,~s d. 

+421). According to Chao Tao-I, HsU Hsun also imparted his art to his two nephews Chungli Chiau 
and HsU Lieh,Zs to his son-in-law Huang Jen-Lan,Z"lso known as Huang Tzu-Thing,Z7 to his own 
elaboratory assistant Chhen H ~ i i n , ~ ~  and to his two servants Chou KuangzQ and Hsii Ta.30 See TT293, 
ch. 27. 

f All the following alchemists are mentioned in TTzg3, ch. 30. 
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cent., c. -1-290 to +306), who possessed a 'magical elixir' (shm tan ').a Yin Thungz 
(Yin Ling-Chien,3 d. +388), a descendant of Yin Kuei, took preparations of two 
liliaceous plants, huang ching4 and thim m& tung5b with realgar, with what results is 
not recorded; he had two disciples, Niu WCn-Hou6 and Wang Tao-1.7 The latter 
became the teacher of Chhen Pao-Chihg (also known as Ch&ng-I hsien-s&ng,g 
+472 to +549), who in turn taught Wang Yen10 (Wang Tzu-Yuan," d. +604). 
Wang Yen was ordered by the emperor of the Northern Chou, Wu Ti12 (r. +561 
to + 578), to edit the Taoist literature, so he produced a book called San Tung Chu 
Nang13 (A Sack of Pearls from the Three Heavens), which must have been one of 
the earliest collections or bibliographies. This text is no longer extant, but another 
treatise of exactly the same name by Wang Hsuan-H014 of the Thang dynasty is 
included in the Tao Tsang.c I t  is said that Wang Yen also learnt from a certain adept 
Chiao-Kuang Chen Jen.15 Chhen Pao-Chih had two other disciples, Li Shun- 
HsingI6 and Hou Khai17 (d. + 573). The latter imparted his art to Yu Changlg 
(d. +614). In  such ways as these was the alchemical art and hope of KO Hung's 
time transmitted to the people of Sui and Thang. 

Several alchemists are mentioned in official historiography of the time. The Chin 
Shu 19 (History of the Chin Dynasty) writes about Chang Chungzo (also known as 
Chang Chii-H021 and An-Tao hsien-s&ng,Zz P. + 307) in the following words :* 'He 
practised the art of breathing, and how to ingest plants and minerals to nourish life, 
but when Fu Chienz3 invited him to Chhang-an24 and offered him an appointment he 
declined, and died on the way home.' We also read in the same dynastic history about 
Thao Tan,25 also called Thao Chhu-Ching,z6 who practised the art of immortality at 
the age of fifteen or sixteen, abstained from eating cereals and remained ce1ibate.e 
Then there was Shan Tao-Khai,z7 a contemporary of the Central Asian missionary 
monk and thaumaturgist Fo-Thu-TCngZg v. +31o); he achieved a cicada-like 
metamorphosis by ingesting pil1s.f The Emporor Ai Ti29 (r. + 362 to + 365) himself 
died of an overdose of elixir, but unfortunately we are not told what type he to0k.g A 
number of other contemporaries of KO Hung are mentioned in the hagiography of 
the immortals, for example, Chao Kuang-Hsin30 (d. c. + 345), who bought cinnabar 

8 See TTzg3, ch. 8, pp. 19a-zob. We have given a passage about him in full on p. IOI above. 
b The first was the 'deer-bamboo', not a bamboo at all, Polygonatum falcatum (R687), the second 

Asgaragus I d u s  (R676). The latter was an ancient drug-plant, described in the Shm hrung P& Tshao 
Ching, the former was introduced only about KO Hung's time; cf. CLPT, ch. 6, (pp. 142ff.). 

C TTIIz~.  See Chhen Kuo-Fu ( I ) ,  p. 115. 
d Ch. 94, p. 15a. Fu Chien was the fourth and last ruler, Shih Tsu, of the Chhien Chhin dynasty, 

r. +357 to +385. 
ch. 94, 6 19 b. 

f Ch. 95, p. 16a. Cf. Lo-Fou Shan Chih, ch. 3, p. jb, ch. 4, p. gb. 
g Ch. 8, p. 8a; d. Section 45 in Vol. 6. 
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for the making of the 'nine flower elixir' (chiu hua tan I) ; and Chu Ju-Tzu2 (d. c. + 345) 
who is said to have taken preparations of the chrysanthemum and the composite 
Atractylis ovata (shu3).a 

(4) ALCHEMY I N  THE TAOIST PATROLOGY (Tao Tsang) 

Taoist texts were first listed in the bibliographical chapter of the Chhien Hun Shu, 
but none of them seems to have been alchemical in nature. Many more came into 
existence during the period of the Three Kingdoms and the Chin Dynasty, as can 
be seen in the Bibliography of KO Hung's Pao Phu Tm,b which we have already noted. 
This includes the titles of many alchemical works now no longer extant. A catalogue 
of Taoist writings was then compiled in + 471 by the Taoist Lu Hsiu-Ching,4 under 
imperial order. At least so far as extant sources are concerned it was also in one of the 
writings of Lu Hsiu-Ching, dated +437, that the term 'Three Heavens' (sun tungs) 
first made its appearance.c These were: the 'Heaven of Reality' (tung chen6), the 
'Heaven of Mystery' (tung hsiian7) and 'Numinous Heaven' (tung shen8). These were 
the classical three divisions later employed in the classification of all Taoist canonical 
writings. According to Obuchi, by about the turn of the + 6th century another four 
divisions, called the 'Four Ancillaries' (ssu fuQ), were added to the original three. 
These were the 'Great Mystery' (thai hsiian 10)' the 'Great Peace' (thai phing "),* 
the 'Great Purity' (thai chhingI2), and the 'Perfect Unity' (the iI3).e The san tung 
and the ssu fu together form the 'seven divisions' (puI4). Without embarking on a 
lengthy description of these, we need only point out that the great majority of the 
alchemical writings can be found included in the thai chhing division.* 

The catalogue of Lu Hsiu-Ching was soon followed by other catalogues due to 
the Taoist MCng Fa ShihIs,g and to Thao Hung-Ching 16 (+456 to + 536)' the great 
naturalist, alchemist and physician.h In + 523 Juan Hsiao-Hsii," in his Chhi Lu 
(Hsien Tao Lu) 18 (Taoist Section of the Bibliography of the Seven Classes of Books), 
listed 425 Taoist works, amounting in all to 1138 rolls (chuan 19) of manuscripts.' He 

P TT293, ch. 17. b Ch. 19; listed alphabetically in Ware (S), pp. 379ff. 
c Obuchi (I)  thinks that the term san tung took shape somewhat earlier, about +400 or soon after. 
4 We shall return later to the social implications, some almost revolutionary, of this ancient phrase 

(Sect. 49 in Vol. 7), meanwhile see Needham (55. 56). 
The thai hsiiun supplements the tung chen, the thai phing supplements the tung hdan,  the thm 

chhing supplements the tung shen, while the c h w  i supplements all three of the sun tung. 
f Here I cannot refrain from referring to personal experiences recorded in Vol. I ,  p. 12. 

g The title was Yii Wei Chhi Pu Ching Shu MU* (Catalogue of the Seven Divisions of the Jade 
Apocrypha). His own title was a borrowing from Buddhism. 

h There were several titles of this, notably Thai-Shang C h q  Ching Mu" (Catalogue of the Highly 
Exalted Assembly of Canonical Texts). See Chhen Kuo-Fu (I), 1st ed. p. 111, and ed. vol. I ,  p. 107. 

Anciently Chinese books were written as scrolls or rolls of silk, and then of paper, instead of flat 
bound volumes. These rolls were called chum, and a single book title might include one or more rolls. 
In some cases there may have been more than one title in the same roll. When books were later pro- 
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divided them into four sections, i.e. philosophy and precepts (ching chieh p ' ) ,  the 
nourishment of life by diet and medicines (fu erh puz), sexual techniques (fang chung 
shu3), and talismanic magic and apotropaics (fu thupu4). In + 570 the Taoists of the 
Hsiian-Tu Kuans abbey submitted to the emperor of the Northern Chou a list of 
Taoist books totalling 6363 rolls, of which 2040 were extant at that time. Within the 
next few years Wu T i  (p. 112) commissioned Wang Yen6 to edit his collection of 
Taoist texts which had by that time increased to 8030 rolls. From these Wang Yen 
produced the catalogue entitled San Tung Chu Nang7 (A Sack of Pearls from the 
Three Heavens). 

A couple of other catalogues also appeared after Wang Yen before the year +712 
when the Thang emperor Hsuan Tsungg formed a team consisting of scholars from 
the Imperial Academy and members of Taoist institutions to compile the catalogue 
I Chhieh Tao Ching Yin I9 (Titles of all the Taoist Canons and their Meanings).a 
During the Khai-Yuan reign-period (+ 713 to + 741) Hsiian Tsung followed up this 
project by issuing an order for the collection of all Taoist writings. This Corpus, 
consisting of some 3774 rolls (or, according to other versions, as many as 5700 rolls),b 
was given the name San Tung Chhiung Kang 10 (Essentials of the Magnificence of the 
Three Heavens), and from the year +748 scribes were set at work to make multiple 
copies of the texts included in it. However, most of these books were lost by fire 
during the rebellions of An Lu-ShanlI and Shih Ssu-Ming.12 Later efforts were made 
to restore the collection by another search throughout the empire for Taoist texts, and 
by the Hsien-Thung reign-period (+S60 to + 873) the number of Taoist writings 
again reached 5300 r0lls.c Then during the reign of Hsi Tsung13 (+ 874 to + 888) the 
capital was seized by Huang Chhao '4 and most of the Taoist texts were burnt in the 
disturbances.d Remnants of the collection were later put together by the Taoist Shen 
Yin Tzu,Is but again they met with the same fate during the upheavals accompanying 
the last days of the Thang. 

duced in the form of stitched sheets the word chuan persisted, and because of the size of such logically 
convenient divisions, came to be equivalent to the term and conception of 'chapter'. However, there 
had always been smaller divisions, the phien,16 a name which by its radical betrays its origin from the 
bamboo slips on which Chinese books had been written before the days of scrolls. We always represent 
the chum by the abbreviated form for chapter (ch.) except (as stated in Vol. I, p. 22) where the smaller 
divisions are available; these then take precedence as chapters (chs.). Besides all this, in Chinese novels, 
later terms such as hui" and chang hui,'* with the idea of 'recitation', grew up to denote 'chapter'. 

a This title was evidently borrowed from Buddhism, for in +649 the monk Hsiian-Ying19 had 
written an  I Chhieh Ching Yin I (Dictionary of Sounds and Meanings in the whole Tr ip iea) ,  but it  
was mainly concerned with the Vinaya potion. See Vol. 4, pt. I, p. 105, pt. 3, p. 458. I chhieh was 
a transliteration of Skr. s m a ,  the whole, as in 'the SarvwtivTidin school' of Buddhism. 

I.e. chapters. 
C I t  is memorable that just before this time one alchemical book at least had actually been printed. 

The  text from which we know this constitutes the second oldest of all references to printed books, and 
we discuss it in its proper chronological place, p. 167 below. d Cf. VoL I, pp. 21 5 ff. 
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In the early days of the Sung the second emperor Thai Tsung (r. + 976 to + 997) 
instituted another search for Taoist writings among abbeys, temples and private 
libraries, obtaining some 7000 rolls. Hsu Hsuanl was asked to examine these, with the 
help of Wang Yu-Chh&ng,z between the years + 989 and +991. By removing all 
duplicates they reduced the number to 3737 rolls. In + 1008 the emperor Chen Tsung 
ordered Wang Chhin-Jo3 to edit and catalogue the resulting Taoist collection. 
Wang Chhin-Jo was assisted in this work by certain civil officials like Chhi Lun4 
and Chhen Yao-Tso,~ and Taoists like Chu I-Chhien6 and FCng TC-Chih.7 By that 
time the number of rolls in the collection had again grown to 4359. The catalogue they 
compiled was given the title Pao W& Thung L u ~  (General Catalogue of Precious 
Writings) by the emperor. But the arrangement in this catalogue was later found 
unsatisfactory as there was much disagreement with the previous ones. Acting on the 
advice of Wang Chhin-Jo and Chhi Lun, the emperor commissioned Chang Chiin- 
Fang9 in the winter of + 1012 to have the whole collection reclassified. The new 
Corpus thus established, augmented with new titles found by Chang Chun-Fang 
himself, consisted of 4565 rolls, and was completed in the year + 1019 when the 
emperor bestowed upon it the title Ta Sung Thim Kung Pao Tsanglo (Treasures of the 
Heavenly Palace; the Great Sung Patrology).a This has always been considered the 
definitive edition of what came to be generally referred to as the Tao Tsang I 1  (Taoist 
Patrology).b Chang Chun-Fang also at this time selected the more important texts 
from his Tao Tsang to compile the Yiin Chi Chhi Chhien12 (Seven Bamboo Tablets of 
the Cloudy Satchel).c 

Still more Taoist writings were found during the reign of the emperor Hui Tsung 
(+ I IOI to + I 125) and the number of rolls in the Tao Tsang increased to 5387. 
During the ChCng-Ho reign-period ( + I I I I to + I I 17) blocks were made for its 
first printing. This was called the Wan Shou Tao TsangI3 in honour of royal 1ongevity.d 
Besides those in the Imperial Library (pi kol*), copies of this patrology were pre- 
served in various temples and abbeys, such as the Chung Thai I KungIS temple and 
the Chien Lung Kuan,16 both in Khaifeng, and at the Chhung Hsi Kuan" on Mao- 
shanl8 mountain. Already on several occasions we have had to emphasise the interest 
of Hui Tsung and his court in proto-science and technology, e.g. in relation to hydro- 

It is interesting that at least two Manichaean texts crept into this collection. The story is told by 
Chavannes & Pelliot (I), 2nd pt., pp. 327ff. Cf. p. 72 and pts. 4, 5. 

b For a detailed account of the whole history of the T m  Tsang, see the excellent book of Chhm 
Kuo-Fu (I), on both editions of which the present &urn6 has been largely based. The Japanese 
counterpart to this is the important work of Yoshioka Yoshitoyo (I). 

c TT~ozo.  This remains to the present day an extremely important work because it includes a 
number of texts which are not in the Ming recension which constitutes the Tao Tsang of today. 

d We may note here that of the writings of the Hellenistic proto-chemists no manuscript survives that 
is older than about + 1000. The Chinese tradition, however, gives us texts which were already stabilised 
in printed form by about + I I I 5. 
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mechanical clockwork and rare drugs and minerals,a so that the printing of the Taoist 
literature at this time is not at all surprising. 

The Wan Shou Tao Tsang unfortunately was not as immortal as its name suggested, 
for before long it became a prey to war and fire. Some of the blocks in the capital fell 
into the hands of the Jurchen Tartars. In + I 164 the Jurchen emperor Shih Tsung 
compiled the Ta Chin Hsiian Tu Pao TsangZ (Precious Patrology of the Mysterious 
Capital (i.e. the Taoist Church) collected in the Great Chin Dynasty) from these 
blocks, and from those made for the additional Taoist texts he managed to find. 
Completed within two years, this new Patrology consisted of 6455 chapters (chuan).b 
However, in + 1202 the Thien-Chhang Kuan,3 where the blocks were preserved, was 
burnt to the ground by fire. Meanwhile in + I 175 copies of the Wan Shou Tao Tsang 
which had been treasured in Fukien province were brought to the Southern Sung 
capital at Hangchow, Lin-an-fu,4 where several duplicates were copied and subse- 
quently distributed to some Taoist abbeys. 

In  + 1237 Sung TC-Fangs embarked anew upon the Herculean task of recovering 
as many Taoist texts as possible, including those not then found in the Taoist Patrol- 
ogy, and with the help of his disciples he established twenty-seven centres in different 
places for this purpose. By + 1244 he completed the Hsiian Tu Pao Tsang6 (Precious 
Patrology of the Mysterious Capital), consisting of over 7800 chapters.c The blocks 
were first preserved in the Hsuan-Tu Kuan7 at Phing-yang,8 but were later (about 
the year +1247) transferred to the Shun-Yang Wan Shou Kung9 temple in the 
same city. 

Under the rule of the Mongols Taoism gradually fell out of favour. During the 
reign of Mangu Khan (Hsien Tsung, i- 1251 to + 1259) an order was issued to bum 
all the books and blocks of the Taoist Patrology following a court debate between 
Taoists and Buddhists on the validity of the h T m  Hua Hu ChingIo (Book of Lao 
Tzu's Conversion of Foreigners).* Another edict in + 1281 ordered the burning of 
the surviving Taoist books except the Tao Te"Ching,II but this was probably not carried 
out. Further destruction of Taoist books and blocks took place about + 1294 by 
Khubilai Khan (Shih Tsu) when Taoism and Buddhism again confronted each other 
in an open debate at court. This inflicted the greatest blow of all on Taoist writings, 
many of which, including probably many alchemical texts, were lost for ever. 

During the Yung-Lo reign-period (+ 1403 to + 1424) the Ming emperor ChhCng 
Tsu ordered Chang Yu-Chhu12 to edit and reprint the Tao Tsang, but printing 
did not begin until the year + I#. This resulted after a year in the Chhg-Thung 
Tao Tsang,I3 a collection of Taoist texts in 5305 chapters occupying 480 cases 

Vol. 4, Pt. 2, pp. 501 ft. 
b Pelliot (58) believed that there was a further printing between + I  186 and + 1x91. 
C The edict of + 1240 concerning this, in Mongolian as well as Chinese, has been translated by 

Cleaves (I). 
* See Vol. 2, p. 159. 
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33. ALCHEMY I N  THE TAOIST PATROLOGY I I 7  
(hsienl or han').a In  + 1607 the emperor Shen Tsung ordered Chang Kuo-Hsiangz to 
compile a supplement, and when this was completed it was given the title Wan-Li 
Hsii Tao Tsang3 (Supplementary Taoist Patrology of the Wan-Li reign-period). 
The blocks were safely preserved till the end of the last century, when they were 
completely burnt during the Boxer Uprising. Between 1923 and 1926 the incomplete 
collections of the Chh-Thung Tao Tsang and the Wan-Li Tao Tsang belonging to the 
Pai-Yiin Kuan4 abbey at Peking were borrowed by the Han Fen Lou 5 publishers at 
Shanghai and reprinted to give us our modern Tao Tsang. There is also available 
a 1906 printing of the Tao Tsang Chi Yao6 (Selections from the Tao Tsang) from 
blocks preserved at ChhCng-tu in Szechuan.b 

The Tao Tsang forms the main source of supply of our alchemical texts.c We shall 
now describe them according to their historical sequence as far as their dating permits, 
as also against the historical background of the development of alchemy and proto- 
chemistry in China. As we have already dealt with the Tshan Thung Chhi and the 
Pao Phu Tzu we shall take up the story from the time of the death of KO Hung. 

(i) The Imperial Elaboratory of the Northern Wei and the Taoist Church at Mao Shan 

The elixir of life continued to attract and fascinate many a Chinese emperor after the 
time of KO Hung. ~ollowing in the steps of the Han emperors, Tao Wu Ti7 (Thopa 
Kuei,* r. +386 to +409) of the Northern Wei Dynasty gave strong support to the 
study of alchemy by establishing a professional chair in the subject and arranging for 
the prosecution of large-scale experiments at the capital during the period + 398 to 
+ 404. The Wei Shu says :d 

In the 3rd year of the Thien-Hsing reign-period (+400), (the emperor) instituted a 
post of Hsien Jen PO Shih Kuang (Professor of Macrobiotics, or Alchemist-Royal), to take 
charge of the preparation of drugs and elixirs (chu lien pai yaoI0). 

The official history goes on to say:e 

Thai Tsu (Tao Wu Ti) liked the words of Lao Tzu and never wearied of studying them. 
In the Thien-Hsing reign-period an official of the Board of Rites, Tung Mi," accordingly 

P There was a reprint in + 1598 (Pelliot, 58). 
b In the Erh Hsien SsuIZ Taoist temple, during the second world war in November 1945, I had the 

pleasure of purchasing a complete set of it for the Cambridge University Library from the Taoists of 
this abbey. 

C Reference is made elsewhere (p.xxi) to the most valuable work of our collaborator Dr TshaoThien- 
Chhin, who during his time as a Fellow of Caius College camed out pioneer studies of these. Much of 
it is bearing fruit in the present volumes, but his notes are preserved intact in the archives of the East 
Asian History of Science Library at Cambridge for future use. 

d Ch. I 1 3 ,  p. sa, tr. auct. 
Ch. 114, pp. 3zb, 33 a, tr. auct., adjuv. Wan (I). 
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presented a Fu Shih Hsien Ching' (Manual of Longevity and Immortality produced by Diet 
and Drugs) in several dozen scrolls. Thereupon (the emperor) established a Chair of Macro- 
biotics (hsien jen po shihz) and built (at the capital, Phing-chh&ng3 in Shansi) an imperial 
elaboratory ( K m  fang+) for the concocting of medicines and elixirs. He also reserved the 
Western Mountains for the supply of firewood (for the furnaces). Furthermore, he ordered 
that those who had been condemned for capital offences should test (shih fus) (the prepara- 
tions), but since it was not their original intention (to seek for immortality) many died. Thus 
(the experiments) gave no decisive result (wu yen6).a 

Seeing that Thai Tsu continued to encourage these activities, the Imperial Physician 
Chou Tan7 became much distressed at the labour involved in collecting and processing (the 
drug plants and minerals), so he desired to bring it to an end. Consequently he privily got 
his wife to bribe a concubine of the Professor of Macrobiotics, Chang Yao,g to reveal his 
secret misdoings. In this situation (Chang) Yao, fearing death, requested permission to 
abstain from cereals, and this Thai Tsu granted, building for him a Fasting Pavilion in the 
Imperial Park and giving him two families as domestics. But the concoction and preparation 
of drugs and elixirs continued without respite. Only after some time did Thai Tsu's interest 
wane and cease. 

This  revealing passage gives a vivid glimpse of an imperially maintained laboratory 
of alchemy at the beginning of the + 5th century. Whether the objections of Chou 
Tan  had a humanitarian ground, or whether the College of Physicians of the day 
was jealous of a competitor 'Society of Chymical Physitians', as exactly happened a 
thousand years later in England,b one cannot say. 

T h e  emperor Thai Wu Ti9 (r. +424 to +452) of the Northern Wei was also a 
great patron of Taoism and alchemy. He showed special favour to the Taoist religious 
leader Khou Chhien-ChihIo (d. +448), the great reformer of the teachings of Chang 
Tao-Ling I1 and the successor of Chang Ya0.C Khou was supported by Tshui Hao l2 

in the great laboratory, but no new addition was made to it. Khou Chhien-Chih 
himself was a pupil of two adepts, ChhCngkung Hsing 13 and L i  Phu-WCn,l4 learning 
from the latter the methods of making 'gold elixir' and bringing mica and the eight 
minerals as well as jade into aqueous solution.* The  emperor ordered his successor 
Wei WCn-Hsiu 15 and the secretary Tshui TsC 16e  to go to the Wang-wu" Mountains in 
Southern Shansi to compound an elixir, but the mission was not successfully accomp- 

a This raises the whole question of the beginnings of systematic biological experimentation on man 
and animals. We shall return to it in Sect. 45 in Vol. 6. Meanwhile cf. Vol. 5, pt. 2, p. 295. 

b See H. Thomas (I);  Webster (I) .  The physicians were on the threshold of great things. In +466 
provincial colleges were set up all over the empire, later to have medical departments, and in +493 the 
posts of Regius Professor and Regius Lecturer in Medicine are mentioned for the first time. These 
were the beginnings of the Imperial College of Medicine (see Lu & Needham, 2). 

C It will be remembered that between +423 and +428 Khou had received the title of Thien ShihI8 
or 'Pope' (Vol. 2, pp. 158, 441). 

* Wei Shu, ch. 114, pp. j jaf f . ,  35aff.; Ware (I), pp. 225 ff., z31ff. 
C Or perhaps better, Tshui 1.19 
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1ished.a After this the self-professed adept Lo Chhung I was despatched to find the 
immortals. He returned empty-handed, but was spared by the emper0r.b 

The Pei Shih2 tells us about another spagyrist Hsu Chien3 (also called Hsu 
Chh&ng-Po4) who tried to prepare an elixir for the emperor Hsiao Wen T i  5 (r. + 471 
to + 500) of Northern Wei. I t  says :C 

He and his elder brother, Hsii WCn-Pot were skilled in medicine. Intending to prepare a 
'gold elixir' for the emperor Hsiao Wen Ti to make him an immortal, he went to live among 
the mountains of Sung-shan-~ in order to collect the (necessary) raw materials. Many years 
passed and yet he met with no success. At last he gave up the venture. 

This was approximately the period of activity of the rather shadowy figure, Lei 
Hsiao,8 whose book La' Kung Phao Chih Lun9 (The Venerable Master Lei's Treatise 
on the Decoction and Preparation of Drugs), now preserved only in quotations, takes 
a place of some importance in the history of pharmacy and medicine.d We mention it 
here only because it gives details of some of the methods of ingesting cinnabar as such. 
One procedure, preserved in the great pharmaceutical natural histories,e describes the 
repeated pounding and grinding of the sulphide and its successive boiling with the 
extracts of certain plants. There is an account of many natural varieties of the ore, 
including references to its crystalline structure, one with fourteen faces (shih ssu 
mien 10) that shine like mirrors. Although the sulphide was to be taken in quiet retire- 
ment after fasting and bathing, with the accompaniment of incense, it was not 
necessarily part of a longevity-immortality exercise, for many pathological conditions 
are given in other books for which it was considered useful. I t  was no doubt a way of 
getting small doses of mercury into the system, and certainly the flora and fauna of the 
intestinal tract would not have been unaffected thereby. 

The most celebrated alchemist in + 5th- and + 6th-century China was undoubtedly 
Thao Hung-Ching 11 (+456 to + 536); who was also a great physician and pharma- 
ceutical naturalist like KO Hung. In  fact, he can be traced to the same alchemical 
tradition as KO Hung himself (see Table 112). The fact that genealogies of this kind 
have come down to us with fair reliability is a remarkable witness to the tenacity of 
the Chinese alchemical transmissions, so much emphasis being placed on the personal 
and oral inheritance of expositi0n.g Living in the South, near Nanking, he prepared 
elixirs for the emperor Wu T i  I 2  of the Liang dynasty (Hsiao Yen,I3 r. + 502 to + 549). 
The official ' History of the Southern Dynasties ', Nan Shih, '4 says : h 

WEiShu, ch. 114, pp. 39b, @a; Ware (I), p. 239. 
b Wei Shu, ch. 114, p. 40b; Ware (I), p. 240. C Pei Shih, ch. go, p. zb, tr. auct. 
d See further in Sect. 45. E.g. CLPT, ch 3, (p. 792). 
f Also known under the names Thao Yin-Chii,I5 Thao Thung-Ming,16 and Chen Pai hsien-shg.17 
g The table has been constructed from many sources, the dynastic histories, statements in the 

alchemical books themselves, general Taoist literature, and the hagiographic texts. 
h Nan Shih, ch. 76, p. 9a, tr. auct. 
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He was a friend of (the emperor) Liang Wu Ti. After (the latter) ascended the throne he 
treated (Thao Hung-Ching) with great respect and continued to correspond with him. After 
acquiring the secret art, Thao Hung-Ching thought that he could succeed in making elixirs, 
but was worried about the shortage of material. So the emperor supplied him with gold, 
cinnabar, copper sulphate, realgar, and so forth. When the process was accomplished the 
elixirs had the appearance of frost and snowa and really did make the body feel lighter (thi 
cWtingI).b The emperor took an elixir and found it effective. His respect for (Thao Hung- 
Ching) grew so great that he burnt incense whenever he received a letter from him. During 
the Thien-Chien reign-period (+so2 to + 519) (Thao) presented another elixir to the em- 
peror. At the beginning of the Chung-Ta-Thung reign-period (+529 to +534) he offered 
two more, one called 'Skilful Victory' (shun s f i g z )  and the other 'Accomplished Victory' 
( c M g  sMng3). 

I t  is particularly interesting that Liang Wu Ti  showed such keen interest in Thao 
Hung-Ching's preparations since he himself was a devout Buddhist. Other elixirs 
were also offered to him, as by TCng Yii4 (d. -I-515)~ who claimed to have eaten no 
cereals for thirty years, but only pieces of mica with water from mountain streams.c 
The emperor declined to take it. Perhaps Liang FVu T i  knew of the reality of poison- 
ing, and had confidence only in Thao Hung-Ching's work, because he admired his 
skill as a physician and naturalist. 

The last half of Thao Hung-Ching's life, from i- 492, was spent in close association 
with the important group of Taoists which grew up at Mao Shans near Nanking. 
There he was intimately concerned with the nascent phases of organisation of the 
Taoist Church, at the centre therefore of a wealth of magical, technical, proto-scientific 
and liturgical activities (cf. pt. 2, pp. 110, 152). 

As the botanical, pharmaceutical and medical contributions of Thao Hung-Ching 
will call for extended discussion in the next volume of this work, we shall confine 
ourselves here to his alchemical and Taoist writings. No alchemical book now extant - 
actually bears his name, but we suggested long ago that the important San-shih-liu 
Shui Fa6 (Thirty-Six Methods for Bringing Solids into Aqueous Solution) may 
well be due to him.d Among writings attributed to him in the Tao Tsang are the 
Yang Sh& Yen Ming Lu7 (Notes on the Nourishing and Prolonging of Life),e and 
the Chen Kao* (Declarations of Perfected Immortals) which he certainly edited by 
+499.f Biographical data on Thao Hung-Ching can be found in the Hua- Yang Thao 
Yin-Chii Chum 9 (The Life of Thao Yin-Chii of Huayang), written by Chia Sung 10 in 

I.e. crystals grown from solutions or sublimed. 
b I.e. more lively and active; probably a loss of weight is referred to. 
C Nun Shih, ch. 76, p. 8 b. 
4 TTgz3. Cf. p. 105. It is mentioned in his P& Tshao Chinx Chi Chu (+492), so it is not later. See 

Tshao, Ho & Needham ( I )  for fulI translation, and also pt. 4 below. TT831. 
f TTrooq. This book is one of the strange classics of religious Taoism, consisting of conversations 

with heavenly visitants from the Taoist pantheon. Such visions were basically a justification for the 
particular theological and ecclesiastical policies which the Taoist Church was adopting at the time. 
Cf. Ware (I), pp. zzgff.,  for a good example. 
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Table I 12. The main alchemical tradition from Chin to Wu Tai 
( + @h to + I 0th century) 

Ting 13 Pao ChingZ KO Eisiianl 

I /  
Hsu Huang-Mini l 

t 
Shu Chi-C'henI4 

t 
1-U IJsiu-Chinglst 

+ (+4oht;+.1.7:) 

Li Kuo-Chih'7 Sur? I'u-Yolh 
( d .  +@g) 

t 
'I'hao l Iung-Chingl8 

Sun Ssu-I\Io4' 
Chou T!u-Liang;: Sun \V!n-Thaoil 1.u I-!hhunp.ll Kanq Y!an-Chihl. (c .  +581 to + after +672) 

t t t 
It'ang Kueizb Chhen Yu2s I Isii Tao-lIo2J I'han Shih-ChPngl3 1 

( p .  +h  jo to + 680) h'ling Shen4' 

W- Liu Tao-Ho4j t 
Kuo ChhunE-Chenzg Wei F a - C h a o ' V s u m a  Chhine-ChEn" 

I 

Chhen Shao-Wei44 
p. c. +712 Hsueh Chi-ChhangJ3 Li I lan-Kuang3O 

I 

t 
Thien Liang-134 

f-----7 
Wei Ching-Chaojz RIing Chan-Jan3l 

t 
Hsii Ling-Fu36 

t 
FPng Wei-Liang3s 

t 
Tso Yuan-Ts98 

t 
Ying I-ChiehJ7 

t t 
Liichhiu Fang-Yuan4o T u  Kuang-Thing39 N.B. T h i s  table of filiation is continued 

(d. +!P4 (+g50 to +933) in T a b l e  I 13 below (p. 202). 

Fl. +340 t o  +365, a friend of  t h e  famous calligrapher Wang Hsi-Chih (cf. pt. 2, p. 205). H e  lived 
in the  hills west of Hangchow, a n d  changed his  name t o  Hsii I-Isiian.7a t T h e  bibliographer, see 
p. 113 above. 
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Fig. 1356. Thao Hung-Ching (+456 to +536) ,  the great physician, alchemist and pharmaceutical 
botanist, listening to the music of a shhg played by a disciple (from Lieh Hsien Chhiian Chuan, ch. 5 ,  
p. IIU). 
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the Thang period,a and of course in the Yiin ChiChhiChhien1.b Biographical material 
in Western languages has been published by Barnes & Yuan (I); Davis & Wu Lu- 
Chhiang (3) and Strickmann (2); while Sanaka S6 ( I )  has essayed a scientific bio- 
graphy in Japanese. 

Although it is true that no separate book on alchemy by Thao Hung-Ching has 
survived, a mass of his writings on minerals and chemical substances, as well as on 
plants, is contained in the pharmaceutical natural histories. As we shall explain later 
on,C the early history of his works is bibliographically complex, but most of his own 
contributions came into the codices through his Pin Tshao Ching Chi Chu,Z now mostly 
lost in itself. The Chhg Lei Ph Tshao 3 of -I- 1249, for example, preserves large amounts 
of his text, cut up under its many entries and headings. Just as one example, here is 
what he said on mercury:d 

There are two sorts of mercury, crude and refined ( s h e  shu4). That which comes from 
the earthy plain of Fu-ling is obtained from cinnabar, but the ore is also found in pale sandy 
places. The best way is to powder it and roast it. The colour is (silvery) white, and not as 
impure as the crude product. Mercury is able to soften and change gold and silver with the 
formation of a paste (ni,s amalgam). People use it for the plating (tu? gilding and silvering) 
of objects. It can be reclaimed and converted back into tan7 (elixir, or cinnabar), so the 
Manuals of the Immortals (Hsim Ching*) say; and they add that if taken with wine warmed 
in the sun (paoq) it will give longevity and immortality. On being heated (with other sub- 
stances) it volatilises (fa"0) and a kind of ash sticks to the top of the reaction-vessel; this is 
called hung f&," or popularly, shui-yin hui.12 This (sublimate) is excellent for getting rid of 
fleas and lice (~613). 

The passage is interesting for its matter-of-fact statement about amalgams, and for 
Thao's characteristically cool and rational attitude to the 'Manuals of the Immortals ' ; 
he was a tireless experimentalist but never quite an 'enthusiast' in spite of his environ- 
ment. The description at the end must be the making of either calomel (Hg,ClJ or 
corrosive sublimate (HgCl,), which would have depended on the relative amounts of 
mercury and the other constituents added to the sublimatory pot, salt, and sulphate 
in some form? 

This needs looking at a little closer, for the preparation of the chlorides of mercury 
is regarded as an achievement in Western chemical history, associated as it was with 
the Paracelsian revolution in medicine. 'Basil Valentine' (i.e. Tholde) at the end of 
the + 16th century has often been considered the first to get mercuric chloride 
(corrosive sublimate),* but in fact a close study of Latin Geber shows that it was 

TTzg7. 
b TTIOZO, ch. 107, p. 9a. 
C See Sect. 38 in Vol. 6 .  
4 CLPT, ch. 4, (p. 107.2). 

Further on this see pt. 4 below. Sanaka So (I) argues for calomel. 
f Cf. Partington (7), vol. 2, p. 199. 
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certainly prepared already in the late + 13th century.a Paracelsus undoubtedly knew 
mercurous chloride (calomel),b as also did his followers such as Quercetanus 
(du Chesne),c and it first became officinal in + I 61 8 with the ' London Pharmaco- 
poeia '.d After Thao Hung-Ching, working about +490, there is a remark in the + 8th- 
century Tshan Thung Chhi W u  Hsiang Lei Pi Yao that 'the white tiger can become as 
bright as frost', on which Lu Thien-Chi commented early in the + 12th century 
(p. 14s) that 'at certain times both lead and mercury will turn into the form of frost and 
snow'. As Ho Ping-Yii & Needham pointed out,e this must refer to the making of 
lead acetate and carbonate (by the vinegar method, cf. p. IS), and to the sublimation 
of the chlorides of mercury; processes clearly much older than the Thang.f As we 
have already seen (p. 16) the most ancient reference to white lead artificially made is 
of the early -4th century in China, with a clear though brief description about 
- 300.9 Calomel became officinal there from + 972 in the Jih Hua Chu Chia P& 
Tshao,h i.e. just about the period of the first description of its preparation in the 
Arabic-Syrian text translated by Berthelot & Duval.' The same text also describes 
the poisonous sub1imate.j CalomeI appears in India rather later, with the R a s q a v a  
Tantra of the + 12th century.k An interesting account of the commercial preparation 
of 'muriate of quicksilver' in China 150 years ago can be found in Davis.1 By then 
the name most standard for calomel was shui yin f&I (quicksilver powder), or, 
when purified, f& shumtg2 (frost powder); while that for corrosive sublimate was 

a Sumrna Perfctionk, ch. 45, Darmstlldter tr. (I), pp. 47, 150; Russell tr., pp. 86ff. The snow-white 
powder obtained must have been mostly corrosive sublimate because it melted, which would not be 
true of calomel. Also De Imentione Vm.tatis, ch. 8, Darmstitdter tr. (I), pp. 108, 176; Russell tr., pp. 
210-11. This was the passage cited in the interesting discussion of Ray (I), rst ed., vol. I, p. 256. 
The making of corrosive sublimate has now been traced back to the alchemists of Muslim Spain in the 
late + 11th or early + 12th centuries, since a couple of procedures for it have been found in the De 
Alumidus et Salibrcs, an influential work believed to have been translated from the Arabic by Gerard 
of Cremona about + 1160; cf. Multhauf (S), pp. 160ff. I t  was through this, rather than through his 
own writings, that the chemistry of al-RHZI (cf. pt. 4) was transmitted to the medieval Latins. In any 
case, the preparation of the chlorides of mercury, or one of them, is in theKitrTb al-Anfir of al-Rgzi 
himself (i.e. c. +goo); see Stapleton, Azo & Husain (I), pp. 386-7. I t  is also certainly in al-Khwarizmi 
al-Kathi (+ 1034; see Stapleton & Azo (I) and Ahrnad & Datta (I), etc., discussed also in pt. 4); and 
may well be in the Jabirian Corpus (bk  61 of the Seventy Books, Kr 183), which would mean a date 
about + 870 if not a few decades earlier. 

b Cf. Partington (7), vol. 2, p. 145. 
C Partington, ibid. pp. 168-9. 
d Ibid. p. 165. The story of its introduction in Europe has been well told by Urdang (I). 

(z ) ,  p. 186. * As was realised by Divers (I), cit. Partington (IO), p. 396, Chikashige (I), p. 10. 

8 On white lead see also Schafer (9) and further in Sect. 34. 
h Confirmed in the Chia- Yu Pu ~ h u  P& Tshao (+ ro6o),and never afterwards dropped. - - 

(I), pp. xviii, 143. 
J Ibid. pp. 1867. Cf. von Lippmann (I), pp. 388, 393. The late Prof. J. R. Partington, to who 

are indebted for emphasising to us in 1959 the historical importance of the chlorides of mercury, 
believed that this ~ k b i c  testwritten in Syriac derived from an-earlier Greek predecessor, but there ;S 

no positive evidence for this. I t  is not even attributed to any ancient name like Pseudo-Democritus, as 
some other parts of the same Corpus are. 

k Ray (I), 1st ed., vol. I ,  pp. 73, 250, 255ff., 2nd ed., pp. 139,206-7. Cf. von Lippmann (I), p. 437. 
1 (I), vol. 3, pp. 58ff. 
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pai hsiang tan' (white quelled chemical).a Thus in general the Chinese alchemists seem 
to have been ahead of everyone else in preparing the chlorides of mercu ry (Fig. 1357).b 

So much is this the case that we even find what can only be called a 'calomel 
legend'. Li Shih-Chen's entry for the purified salt contains two strange items, first 
a reference to the making of calomel at the -?h-century court of Chhin State, and 
secondly a quotation from KO Hung the source of which is not easy to identify now, 
and which has its own difficulties.~ We shall speak first of the former, together with a 
secondary legend, and return afterwards to the latter. 

Let us give the story in the words of the oldest extant source, the Chung Hua Ku 
Chin Chu2 (Commentary on Things Old and New in China), written about +g25 by 
Ma Kao.3 

Since the three dynasties of high antiquity, (beauty) powder has been made from lead. 
Now Lung-Yii,' the daughter of Duke Mu of Chhin (Chhin Mu Kungs),* was a girl both 
beautiful and virtuous. She was taken notice of by the Immortal, Hsiao Shih,6 who made a 
powder by heating mercury, and gave it to her to paint (on her face). This was called 'flying 
cloud cinnabar' (fa'yiin tan7). It is said that it flew upwards (sublimed) at the ending of the 
music of his  flute.^ 

One does not quite know how to take this, for the cosmetic could have been red, in 
which case it would have been a re-constituted vermilion, and some have so inter- 
preted it,f yet Li Shih-Chen evidently thought of it as white, and so did many other 
later writers. For instance, Tung Yiiehg in his Chhi Kuo Khao9 about + 1660 put 
the story under chhing fh Id ('light powder', one of the standard names for calomel), 
not, like Ma Kao, just under fh as such, and he also called the sublimate fei hsiieh 
tan," 'flying snow cinnabar, or chemical'.g He further added that it was the same 
as what we now call ni fhr2 or 'glossy powder' (another calomel synonym). The 

D PTKM, ch. 9, pp. 14bff. (pp. 59 and 61), RP45,46. A Taoist name was shkrg tun" (Hslieh YU ( I ) ,  
p. 31) and there were many other calomel synonyms (cf. Table 95 in pt. z), some of which will crop up 
in a moment. 

b The traditional Japanese process for calomel studied by Divers (I) at the end of the last century 
used the magnesium chloride of bittern and partially purified sea-salt as the source of HCl, together 
with metallic Hg and air, under conditions well below the volatilisation temperature of calomel itself 
(cf. pt. 4). In  the Chinese process, on which Geerts ( 5 )  had also written, salt and alum or copperas 
gave the HCI, while by adding KNO, chlorine was formed instead, and the higher chloride, corrosive 
sublimate, was produced. In view of the extremely potent and widely different physiological properties 
of the two salts it would be of the greatest interest to know just how early the Chinese achieved full 
control of their products. The question is evidently related to the antiquity of knowledge of saltpetre 
among them, on which see pt. 4. In  assessing, or repeating, the methods used in the different medi- 
eval cultures, account may also have to be taken of the possible catalytic effect of elements in other 
compounds present. Van Leersum (I) has given an interesting but inconclusive account of efforts he 
made to elucidate some of the Indian procedures, as described by Wise (I), pp. I 1-0, (2), vol. I ,  p. 215. 

C PTKAI, Zoc. cit. p. 61. * R. -658 to -620. 
e Ch. 2, p. 6b, tr. auct., adjuv. Kaltenmark (2), p. 147. Hsiao Shih was a well-known legendary 

piper and musician; he could summon auspicious phoenixes to Duke Mu's court, and finally took Lung- 
Yii away with him to the world of the immortals. f E.g. Kaltenmark, loc. n't. 

g Ch. 14, p. 3a. The 'snow' variant had been current long before, as in the mid f 12th-century 
Hsit PO Wu Chih, ch. 10, p. 7a, which mentioned the term ni f&12  too. 
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Hsii Shih Shihl of + 960 links the story directly with that of the legendary Shang origin 
of lead carbonate (ceruse) cosmetic,a thereby showing that it was thought to concern 
something white, and practically proving that in the Sung calomel was used as the basis 
of a face-cream.b This same text introduces us also to the oldest version of the legend 
(now presumably lost), a book called Erh I Shih Lu2 (Veritable Records of Heaven 
and Earth) by Liu Hsiao-Sun3 of the Sui (late + 6th century) which sounds like a 
'history' of the oldest legendary dynasties. An additional note is introduced in the 
Shih Wu Chi Yuan of + 1085, which says that 'the product of the first transformation 
(ti i chuan4) was presented to Lung-Yii for use as a cosmetic, and was called fh. 
That was the beginning of our chhing f & ~ . 5 ' ~  This suggests vermilion rather than 
calomel, for we know from innumerable instances how the Chinese alchemists 
engaged in the repeated cyclical transformations of mercury, sulphur and mercuric 
sulphide (cf. pp. 14, 19, 131, 198, 250, 261). Moreover, the mid + 12th-century 
Hsii PO Wu Chih, which uses the same words, goes on to say that later the pigments of 
two red dye-plants were used.* This is not evidence for vermilion, however, for there is 
much that goes to show that not only white, but also pink, 'rouge' powders and creams 
were aimed at, at least from the Han onwards. The Shih Ming tells us so in + 100: 'the 
(lead) powder is dyed pink, and so applied to the cheeks',e while about +540 the 
Chhi Min Yao Shu gives a formula for tzu fh,6 'purple powder', fine rice flour being 
mixed with ceruse and coloured with 'mallow' anth0cyanin.f All such preparations 
were called ym chih.7 In  the + 17th century Sung Ying-Hsing saysg that rouge was 
made by tinting white powder with the purple pigment of stick lac (tzu h n g 8 ) h  or, if 
of inferior quality, with safflower (hung hua9)i or 'mountain pomegranate' (shun shih 
liu IO).f During the Ming, calomel continued in use as well as ceruse for the white base.k 

a Cf. p. 17 above. b In SF, ch. 10, p. 51 a, b. 
c Ch. 3, p. 18b, purporting also to be quoting from Liu Hsiao-Sun's book. 
d Ch. 10, p. 7a. The two plants were taw tshaorl and hunghua.9 'Purple herb', i.e. alkanet or dyer's 

bugloss, is identified in China as Lithospermum oflcinale = erythrorhizon (R 153 ; CC386). True alkanet 
in England is Pentaglottis = Anchusa, sempenn'rens = oflcinalis; and bastard alkanet is Lithospermum 
amense (Bentham & Hooker (I), nos. 696, 704; Clapham, Tutin & Warburg (I), pp. 656, 663). All are 
borages. 'Red flower' is of course safflower, Carthamus tinctorius ( R ~ I ;  CCqg). Cf. p. 96 above. 

e Ch. 15, (p. 240)~ cf. p. 16 above. 
f Ch. 52, p. 13a (p. 72); comm. Shih Sh@ng-Han (3), vol. 2, p. 334. This was no true mallow but 

the 10 khuei t z u I 2  or Malabar nightshade, BaseIla rubra (R553, cf. CC1485) of the Basellaceae. One of 
its synonyms is yen chih tshai.13 

g TKKW,ch.3,p.gb,tr.Sun&Sun(1),p.77. 
h For this term Schafer (g), p. 436, guessed vermilion (mercuric sulphide), and the Suns guessed 

litmus, but neither hit the mark. Tzu k u n ~ ,  or tzu k&g,'4 the 'purple branches', is stick lac with its 
purple dye, produced by the coccids Laceifer h c a ,  Lakshadia chinemis, etc. ; seePTKM, ch. 39, (p. 69), 
cf. R I z. Its first appearance in the pharmaceutical natural histories was in +659, but the oldest account 
of it in the literature of any culture was that by Chang Pho Is in his W u  Lu16 (+grd century). See Mahdi- 
hassan (7, 8, 48). Carthamus, as just noted. 

j Identification not quite clear. CC530 has Rhododendron Simsi'i, but R455 has Rosa l m g a t a .  
Perhaps the orange pigment of Berberis Thunbergii (R518) is the most likely. 

k Judging from an entry in the + 15th-century Wu Yum17 (p. 32). 
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Summing up, there is a legend here about the -7th century which seems to have 

started in the late +6th, not very long after Thao Hung-Ching's subliming of the 
chlorides of mercury at the end of the -I- 5th. Since calomel was clearly sometimes 
used as well as ceruse for the white cosmetic colour,a and since both were mixed 
habitually with red, purple or orange pigments to give rouge, there seems to have 
been some confusion between the two, as well as with vermilion itself. The whole 
story looks like a bookish attempt to give a cachet of remote antiquity to a familiar 
commodity of the inner apartments-unless perchance the Immortal Hsiao Shih was 
working with lead, in which case, since Duke Mu of Chhin is a sufficiently historical 
character, the carbonate artificially made might go back several centuries beyond the 
MO Txu and Chi Ni  Txu texts. This one may doubt, but we shall see in a moment 
another uneasy case where the two metals may have been mixed up. Meanwhile 
there is a very different legend which could reasonably suggest, at least, that Thao 
Hung-Ching was not quite the first to make calomel. 

The Lieh Hsien Chuan (Lives of Famous Immortals), considered to be of the + 3rd 
or +qth century, with some parts going back to the +2nd, has a piece about Chu 
Chu.1 With other Taoists, he found a deposit of cinnabar on Tang Shan;2 this, when 
the civil authorities came to appropriate it, burst into flames and flew through the 
air, so they left him in peace to mine it himself. Having taken this cinnabar for three 
years, the local governor, Chang Chiin-Ming,3 got hold of some 'flying mercuric 
snow' (shen sha fei hsiieh+), presumably made by Chu Chu, and took that for another 
five, after which he could fly in the air. Eventually he went away with Master Chu and 
was no more seen.b One may of course insist that this passage was interpolated later 
than the time of Thao Hung-Ching, but there is no particular reason for supposing 
this, and the possibility should be left open that the sublimation of the chlorides of 
mercury was first accomplished in the time of KO Hung rather than Thao. 

Returning now to the entry for purified calomel in the Ph Tshao Kung Mu,C 

Li Shih-Chen gives a curious quotation apparently from the Pao Phu Tmr book. 
KO Hung, it seems, wrote: 

Pao Phu Tzu says that 'white snow' (pai hzZeh5) is the same thing as 'frost powder' 
shzuzng,6 calomel). You take sea salt to make a box, and cover it over inside an earthenware 
reaction vessel, which must be tight so as not to allow the essences and radiances to leak. 
It will be ready in seven days. It is important that the Yang chhi be sufficient, and that the 
Yin be not allowed to invade. (Add) only ginger, lotus root and fumitory, together with the 
ho chM,7 which can thus be transformed (liens) and used in projection processes. Among 
the immortals this is called the 'mysterious pot', men call it 'the origin of seminal essence', 
for alchemists it is 'essence of the element Wood', in Nature it is 'white snow' and in Heaven 
it is 'sweet dew'. 

a It may be well to recall that all through the ages paleness was regarded as an attribute of beautiful 
women in China, hence the use of artificial aids. Yet in the stage make-up of traditional opera, white 
has always symbolised resourcefulness and cunning (Chang Kuang-Yu & Chang Ch&ng-Yu, I). 

b No. 46, tr. Kaltenmark (z) ,  p. 146. C Ch. g, (p. 61), under fh slturmg. 
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Here the trouble is that ho chhe"1 seems invariably to mean lead, not mercury, yet Li 
filed it among his notes on calomel. In  one case Ware rendered ho chhe" as m e r ~ u r y , ~  
but there seems no other authority for this. The passage does not occur in the Pao 
Phu Tzu as we now have it,b but it may be found some day in one of the other Tao 
Tsang texts attributed to KO Hung. The inclusion of the plant material is puzzling, 
and although plenty of chloride is present, nothing is said of alum, vitriol or other 
materials. The possibility always remains, of course, that in fact they were there, and 
that ho chhe" was a deliberate false appellation to put competing alchemists off the 
track. Li Shih-Chen indeed must himself have interpreted it in this way. So perhaps 
about +3oo will turn out in the end to be a better date than +so0 for the first - 
preparation of the chlorides of mercury in China. 

This suspicion is confirmed, transmuted indeed almost into a certainty, by a chain 
of inference which we can follow back from subsequent literature. The Pao Phu 
Tzu book has a bare reference to a preparation called 'hard snow' (k& hsiiehz), if we - .  

may venture thus to translate a name which may have had much deeper mkaning, 
since K& is one of the I Ching trigrams; C in any case it occurs in a list of things which 
the alchemist must learn to make before proceeding to higher e1ixirs.d Ware inter- 
preted it as calome1,e and he was probably quite right. For in the Tan Chittg Yao 
Chiieh, written by Sun Ssu-MO about + 640 (see p. 133), liu & hsiieh3 appears, used 
in a formula with the comment 'Take the sublimate obtained from (quick-)silver'.f 
So far corrosive sublimate could not be excluded, but evidence which rules this out is 
forthcoming from a book intermediate in date between KO Hung and Sun Ssu-MO, 
and not long after Thao Hung-Ching himself, namely the Thai-Chhittg Shih Pi Chi 
(see p. I ~ o ) ,  placeable in the early + 6th century. Here is described an elaborate pro- 
cess for making k& hsiieh tan,4 one of the synonyms of which is given as shui-yin 
shuang tan,s 'mercury frost elixir', i.e. one of the undoubted names of calomel 
throughout the centuries.g Elsewhere in the same work another method of making 
shui-yin shuang is given,h particularly interesting because it starts from tin amalgam, 
Sn presumably acting as a reducing agent to prevent the formation of corrosive 
sublimate.' That seven re-sublimations are specified as necessary to purify is also 
interesting in view of the finding that a medieval specimen of calomel in Japan has 
been found to be 99-55 % pure.l The term k& hsiieh tan for calomel was still familiar 

a (S), pp. 269, 344. The Shih Yao Erh Ya says emphatically lead. 
b Nor do the terms pai hsiieh and f& s h m g  either. 
C See Vol. 2, Table 13. * PPTINP, ch. 4, p. ga. (51, P. 82- 
f YCCC text, ch. 71, p. 3a. tr. Sivin (I), p. 169, cf. p. 282. Soon afterwards, he uses the expression 

shui-yin shuang, ibid. p. 3 b, see Sivin (I), p. 171, cf. pp. 288-9. 
g Ch. 1, pp. 5 b to 7a, tr. Ho Ping-Yii (g), pp. zzff. 
h Ch. 2, p. 4a, b, tr. Ho Ping-Yii (8), pp. 51ff. 

There is at least one other mention (Ho Ping-YU tr., p. 19). 
J By Masutomi Kazunosuke (I), in his work on the drugs of the Shasain treasury, p. 102. Calomel 

made by the traditional method in Japan was found by Divers ( I )  in 1894 to be 'of signal purity'. The 
process was not so much a sublimation of a compound already formed as a crystallisation at compara- 
tively low temperature direct from three substances in the gaseous state, mercury, hydrochloric acid 
and oxygen. Hanbury (I), pp. 224-5, (2), found also that Chinese calomel in his time (1860) was 
exceedingly pure. 
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at the beginning of the + 9th century, when Mei Piao compiled his Shih Yao Erh Ya 
(see p. 152), for there we find among its synonyms such names as fa'hsienying tan1 
(glittering elixir of the flying immortals) and chhing hsiang chu tan2 (minister-subvert- 
ing pearly elixir).a Thus we have here a good example of the philological method by 
means of which one can go back from one text to another by little and little, elucidating 
in the end a phrase which would otherwise be incomprehensible, and establishing a 
terminus for the first appearance of a discovery or a technique. I t  does really seem 
then that the sublimation of the chlorides of mercury, and of calomel specifically, 
goes back to about +3oo in China. But now we must return to the consideration of 
Thao Hung-Ching. 

He is also worth reading on arsenic compounds. On yii shih,3 arsenolite (As,O,), he 
wrote : b 

Nowadays both Shu and Han have it, but the best comes from Nan-yeh-chhi near Nan- 
khang, from the borders of PhCng-chh&ng and from south of Loyang. Most comes from 
the Hsiao-shih Mountains. If y i i 3  is put in water it will stop it from freezing, which shows 
that it has an extreme internal heat. People wrap it in balls of yellow clay and heat it strongly 
for a day and a night, then it breaks up into small lumps and can be used. It  is good for 
treating debility (l!ng4),~ and can be combined into valuable elixir recipes; besides this it is 
greatly used in aurifaction and argentifaction (huang pai shu to yung chihs). Hsin-ning east 
of the Hsiang River, and Ling-ling, all have white yii ore.3 It can soften the metals (nhg jou 
chin6). 

This  last remark must refer to the greater malleability and workability without 
cracking of arsenic-copper alloys as opposed to bron2e.d 

If we add one further quotation it is because it points up  one especially important 
thing. Throughout the early centuries of Chinese alchemy, proto-chemistry and 
metallurgy, there must have been, reading between the lines, great use of processes 
which made a veneer of one metal upon another, by enriching or impoverishing the 
surface layers. If there were those who could accomplish this there were also those 
who knew how to detect it when it had been done, and here Thao Hung-Ching states 
quite clearly that the inside of a vessel or an ingot was not always what it seemed to 
be from the outside. T h e  entry is on alum (fan shih'): 

It comes now from Hsi-chhuan in the north of I-chou, crossing the (Yellow) River from 
the west. Its colour is greenish-white. The crude stuff is called ' horse-tooth alum', but after 
purifying it becomec very white. People in Szechuan often mistake it for nitre (hsiao shih8),f 

a Ch. 2, p. 2a. 
b CLPT, ch. 5, (p. 124.1), tr. auct. 
C The aphrodisiac nuance here is important, see pt. 2, pp. 284ff. Cf. pt. 2, pp. 223ff. 

Cit. CLPT, ch. 3, (p. 84.1)~ tr. auct. It probably came originally from the P& Tshao Ching Chi 
Chu. On plating see pt. 2, pp. 67, 246ff., 255, and on the ionic exchange of Cu and Fe, pt. 4. 

f This tenn is ambiguous, especially in pharmaceutical literature, meaning sodium sulphate and 
nitrate as well as potassium nitrate. In Europe nitre even included sodium carbonate, cf. Crosland (I), 
p. 106. For further discussion see pt. 4. 
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but it is white alum. The dark yellow variety is called 'bird-droppings alum'; it is not suit- 
able for medicinal use, but it can be employed for 'plating' ( tu ' ) .  If it is combined with 
vinegar (lit. bitter wine) and refined (or processed) copper, and the mixture rubbed over the 
surface of a piece of iron, it will assume a completely copper colour; but although the outside 
is copper-coloured the nature of the interior remains (wai sui thung ssu, nei chih pu p i m 2 ) .  

The Manuals of the Immortals say that it can be taken by itself, and it is used also in elixir 
formulae. After being ground in water it can be combined with plant drugs, then boiled 
and heated to dryness; it is good for toothache but spoils the teeth if used in excess. This 
shows that it is injurious for bones, so I doubt the statement that it strengthens (lit. hardens) 
bones and teeth. 

An important alchemical and medical text, Thai-Chhing Shih Pi Chi3 (The Records 
in the Rock Chamber; a Thai-Chhing Scripture),a was edited about Thao Hung- 
Ching's time by an alchemist called Chhu-TsC hsien-s&ng+ from the original text of 
Su  Yuan-Ming.5 Su is a rather shadowy figure who lived between the time of KO 
Hung and Thao Hung-Ching, or perhaps even a little ear1ier.b Known also under the 
pseudonym Chhing Hsia Tzu6 (the Caerulean-Clouds Master), Su Yuan-Ming seems 
to have been a quite prolific writer, no less than nine alchemical treatises being listed 
under his pseudonym in the bibliographical chapters of Ch&ng Chhiao's Thung Chih 
Liieh.~ Unfortunately most of Su's writings did not survive, though some are quoted 
from time to time in other alchemical texts and in the pharmaceutical natural histories. 

There is a general impression, especially reinforced when one has read something 
of the Tshan Thung Chhi, that the Chinese alchemists, like their counterparts in the 
West, invariably attempted to conceal their secret art in highly obscure language. 
Su Yuan-Ming gives us an example showing that this is by no means always true, 
since he wrote in a simple and lucid style, not only refraining from using synonymic 
cover-names in his instructions but also explaining many common synonyms which 
the alchemist might encounter. The  Thai-Chhing Shih Pi Chi is one of the very few 
alchemical texts kxtant that reveals to us plainly the chemical substances and-their 
synonyms, with the procedures and apparatus employed in early medieval Chinese 
alchemy and alchemical medicine. We may quote one of its procedural formulae for 
the preparation of the 'Nine-vessel elixir of the Yellow Emperor'. 

a TT874. A complete provisional translation has been made by one of us and will appear in due 
course (Ho Ping-Yii, 8). 

b His name is sometimes written Su Yuan-Lang;' probably the original form, changed for tabu 
reasons. 

C Unless of course someone else between the + 6th and the + I ~ t h  centuries appropriated the same 
pseudonym. Among the books quoted is a Pao Tsmg Luns (Discourse on the Contents of the Precious 
Treasury (of the Earth)), and if this was the same as that quite frequently quoted in the C h h g  Lei P& 
Tshao and other pharmaceutical natural histories, it was a work of real importance for it has much to 
tell us on metallurgicsl matters (cf. pt. 2, p. 273 above, and Sect. 30 on iron and steel technology). Some- 
times it appears under the title H&- Yuan Pao Tsang Lun,g and possibly the Huang Ti Pao Tsang Ching, 
also now lost as such, was identical with it. It  is interesting that the Lo-fou Shun Chih, in its biography 
of Su Yuan-Lang (-Ming), ch. 4, pp. 13 a f f . ,  attributes the (or a) P m  Tsang Inn  to him. But, as already 
noted (pt. 2, p. 342 above), our present Pao Tsmg  Lun text dates from the close neighbourhood of + 918 
(cf. TsCng Yuan-Jung, I ) .  
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Method of making the 'Huang Ti chiu ting tan". 
4 lb each 

5 lb 

3 ozs each 

Realgar (hsiung huang2) and orpiment (tzhu huang3) . . . . . 
Cinnabar (chu sha4) . . . . . . . . . . . . . . 
Sulphur (shih liu huangs), quartz (pai shih yingb), stalactites (chung 
ju7), crude sodium sulphate(phu hsiaoa), and arsenolite (9 shih9) . 
Stalagmites (shih chhuang IO), calcium sulphate (han shui shihl'), gyp- 
sum (shih kao Iz), brown haematite (Yii yii liangI3), lapis lazuli (chhing 
shihI4), selenite (Thai Yin hsiian chingIs), red bole clay (chhih shih 
chih 16), mica (yiin mu 9 ,  and magnetite (tzhu shih 18). . . . . 5 ozs each 

The above 17 ingredients are to be pounded together, mixed with vinegar (tsho'g) until 
thoroughly soaked (before being placed in the lower bowl of the reaction-vessel). They are 
then covered with (a layer of) common salt (Wu yen20). (The upper bowl of the reaction- 
vessel is then placed over the lower mouth-to-mouth, and the vessel rendered airtight by 
applying a lute outside. It) is heated for three days and nights and then allowed to cool for 
half a day before being opened. This sublimation (feiz1) process is to be repeated until seven 
cyclical changes have been performed. (The product) can be used to cure all illnesses, and 
once treated by this elixir the same illness will never recur.a 

It is hardly possible to speculate about what the end-product would actually have 
been with so many constituents mixed together and containing impurities which we 
cannot now exactly know. Probably nothing very interesting would have taken place 
except for some mutual interchanges of anions and cations; while the sublimate 
would have been a mixture of sulphur and re-formed mercuric sulphide together with 
arsenic and its oxides and su1phides.b Most of the elixir formulae involve a large 
number of substances as in the above example, though there are some much simpler 
procedures. T h e  'Three Messengers elixir' (san shih tan22) required only calomel (shui 
yin shuang23), cinnabar (chu sha24), realgar (hsiung huang25) and common sa1t.c Yoshida 
has given a table showing the compositions of most of the elixirs described in the Thai- 
Chhing Shih Pi Chi.* Although it is not very accurate, since it omits some important 
ingredients and even some elixirs, the table serves its purpose by indicating the pre- 
ponderance of arsenical and mercurial compounds in early medieval Chinese alchemy. 

The  Northern Chhi emperor WCn Hsiian Ti26 (r. + 550 to + 560), Kao Yang,27 
while anxious to become an immortal, was rather cautious about the taking of elixirs. 
According to the Pei Shih (History of the Northern Dynasties): 

He ordered Chang Yuan-Yu28 and other alchemists to prepare the 'Nine-fold Cyclically- 
transformed elixir' (chiu chuan chin tan29). When it was accomplished he put it in a jade box, 

a TT874, Ch. I, p. 2a, tr. auct. 
b Much would depend on the conditions, the temperature gradient, the size and shape of the vessel, etc. 
c TT874, ch. 2, p. I a. d (9, pp. 220, 221. e Ch. 88, p. ~ z a ,  tr. auct. 
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and said: 'I  am still too fond of the pleasures of this world to wish to take flight to the 
heavens immediately. I shall keep (the elixir) and take it only when I am about to die.' 

Where medieval Chinese elixirs were concerned, a death-bed conversion was very 
prudent. 

(ii) Alchemy in the Sui re-unijication 

After the restoration of the empire under the Sui, the emperor Yang TiI (Yang 
Kuang,Z r. + 605 to + 617) patronised Wang Yuan-Chih,3 one of Thao Hung-Ching's 
many disciples. When that short-lived dynasty had in turn come to an end Wang 
Yuan-Chih was visited personally by the Thang emperor Thai Tsung4 during the 
Wu-Tt reign-period (+ 618 to + 627), and was then given first the title ShCng-Chen 
hsien-sCngs and later ShCng-Hsiian hsien-sCng6.a 

Among the many disciples of Wang Yuan-Chih was Phan Shih-ChCng,7 who was 
in his turn much respected by the Thang emperor Kao Tsungs (+ 650 to + 684). He 
lived for twenty years in a valley among the Sung-shan9 Mountains, eating only 
pine leaves and drinking nothing but water (according to the Chiu Thang Shu).b 
In  this seclusion he was accompanied by another alchemist, Liu Tao-Ho.10 This latter 
person draws our attention to a much greater alchemist of the early Thang, for Liu 
had been a disciple of MCng ShCn," the well-known physician and alchemist,c and he 
when young had studied under Sun Ssu-Mo.12 Now Sun ranks fully with KO Hung 
and Thao Hung-Ching in the history of Chinese alchemy and medicine, but until 
recently we knew as little about his personal life as about that of Hippocrates of 
Cos. In  fact his name was only perpetuated by his medical writings; for example, 
Okanishi ( I )  credits more than a dozen medical treatises to him.* The Chiu Thang Shu 
gives a short biography of Sun Ssu-MO, saying that he died in the year +682, and 
claimed to have been born in a Kn-yu year of the Khai-Huang reign-peri0d.e There 
has been doubt regarding his dates, and Sun himself undoubtedly believed in +673 
that he had reached the age of ninety-two; Sivin, who has translated the biography 
and made a study of the subject, gives the best span as + 581 to + 682.f 

We know of Sun Ssu-MO's alchemical work chiefly through the Thai-Chhing Tan 
Ching Yao Chiieh 1 3  g (Essentials of the Elixir Manuals for Oral Transmission, a Thai- 
Chhing Scripture),h which exists not in the present Tao Tsanz as such but incorporated 

P See Hsin Thmg Shu, ch. 192, p. 6a.  b Ch. 192, p. 7 a. C See p. 140 below. 
* The most important is of course the Chhien ChinYao Fang14 (Thousand Golden Remedies) written 

between + 650 and + 659, with its continuation Chhien Chin I Fmg1s;finished between + 660 and +675. 
A nutritional and hygiene section in this was originally a separate work, Chhien Chin Shih Chih.16 

e Ch. 191, pp. 5aff. There was no such year, but it could have meant +601. 
* (I), pp. ~zoff., 265-6. 
a In the Ming the work was renamed Thai-Chhing Chen Jen Ta Tan17 (The Great Elixirs of the 

Adepts; a Thai-Chhing Scripture). 
h A full translation and critical study of this important text has been made in recent years by Sivin 

(I). Much of what follows here is based on the paper of Ho Ping-Yii (5). 
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in the Yiin Chi Chhi Chhien of + 1022.~ I t  would have been written about + 640. Sun 
Ssu-MO says that he describes only those procedures which he himself had success- 
fully tried out. He lists the names of sixty-seven different elixirs, pointing out, 
however, that the methods of preparation were available only for a few of them. He 
then explains the making of the lute or sealing-compound, the 'six-and-one paste' 
(liu i niI),b and the proper selection and preparation of raw materials, for example 
alum, for use in the Great Work. He goes on to describe the essential alchemical 
apparatus, including the furnace (tsao2)c and the reaction-vessel (fus), giving the 
necessary instructions for the hermetical sealing of the joints by the lute. The con- 
stituents of this included red bole clay, calcium carbonate from oyster-shells, kalinite 
(potash alum, potassium aluminium sulphate) from Tunhuang, talc (magnesium 
silicon oxide), 'Turkestan' salt from Shensi, lake salt from Shansi, and some arsenolite 
(arsenic trioxide).* 

As a practical alchemist Sun Ssu-MO described his procedures in notably simple 
language, avoiding the use of synonyms and obscure terms with concealed meanings. 
In fact, among the many ingredients recommended for the thirty-two formulae in the 
text,e he included only three such terms. In one instance he uses the two trigrams Li4 
and Tuis to denote two alchemical substances. According to some commentaries of 
the Tshan Thung Chhi these would mean cinnabar and lead respectively,f but Sivin 
has given a more plausible interpretation of them as cinnabar and white 1ead.g The 
other synonym appearing in the Tan Ching Yao Chueh is 'flowing hard snow' 
(liu l& hsiiehb), which must mean calomel (p. 128). 

Among the thirty-two formulae mentioned in the text, eighteen refer to the pre- 
paration of some fourteen elixirs. Most of them seem quite poisonous, containing 
mercury and lead, if not arsenic, as elements or compounds. For example, in the 
preparation of the ' Minor Cyclically-transformed elixir ' ( hsiao huan tan7) Sun Ssu- 
MO recommends the use of I lb of mercury, 4 oz of sulphur, 3 oz of cinnabar, 4 oz 
of rhinoceros horn, and 2 oz of musk. These are to be ground or pounded separately 
into powder and then mixed together and made into pi1ls.h For the 'Great Unity 
Three Messengers elixir' (Thai-I san shih tans) the formula requires I 1b of purified 
calomel, 10 oz of cinnabar, 10 oz of sulphur, and also 10 oz of realgar.1 In the case of 
the 'Gold elixir' (chin tan9) 8 oz each of gold and mercury and I Ib each of realgar 

TT1020. b Because seven constituents. An ancient term. 
C He also mentions at least twice a forced-draught furnace Cfhg lulO) which probably involved the 

use of the continuous-blast piston-bellows (fh'q hsiangI1), cf. Vol. 4, pt. 2, pp. rggff. 
* Some added also the excreta of earthworms, but Sun considered this foolish, having found that it 

was just the same as any other earth, and no good as an ingredient anyway. The calcium carbonate was 
also useless, in his opinion. See Sivin (I) ,  pp. 160ff. 

Thirty-eight counting variants. 
See, for example, TT991, ch. 2, p. 19a, and TTggq, ch. I ,  p. 14a. 

g (I), PP. 194fl. 
h YCCC, ch. 71, p. 5a, b; tr. Sivin, op. n't. pp. 174-5. 
Ibid. pp. gb, 4a; tr. Sivin, op. cit. p. 171. 
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Fig. 1358. The eminent Sui and Thang physician and alchemist, Sun Ssu-MO (d. +682). In the draw- 
ing, taken from Lieh Hsien Chhiim, C h m ,  ch. s, p. aob, he seems to be carrying scrolls of prescriptions 
or elixir recipes hanging from his rustic staff. 
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and orpiment are required, besides some vinegar.a The so-called 'Lead elixir' (chhien 
tan') calls for as much as 4 lb of lead and I lb of mercury besides other ingredients.b 
It  is not that Sun Ssu-MO was unaware of the lethal effects of many of the chemical 
substances used. In his medical treatise, the Chhien Chin I Fang2 (Supplement to the 
Thousand Golden Remedies), he states categorically that mercury, realgar, orpiment 
and sulphur are poisonous, as also are gold, silver and vitrio1.c I t  is interesting that 
while in his medical prescriptions Sun Ssu-MO recommended substances like mercury, 
it was in much more conservative doses than for the elixirs. While one must be mindful 
of the profound conviction of Paracelsus (+ 1493 to + 1541) some eight centuries later 
that 'poisonous action and remedial virtue are intimately bound up with each other', 
as in the case of arsenic and especially mercury,d one cannot help being mystified by 
the fact that in spite of his knowledge of the toxic effect of certain inorganic substances 
Sun Ssu-MO seems to have prescribed them in so much larger amounts for elixirs 
than for medicines.e Could the thought have been that when human beings were 
raised to a level approaching that of the immortals their bodies would no longer be 
susceptible to poison ? Every student of pharmacology knows that although arsenic 
has a markedly cumulative action, astonishing degrees of tolerance can be achieved 
if it is taken by the mouth, as habitually among the peasants of Styrian Austria. The 
rationale appears to be a decreased absorptive power of the alimentary tract, as the 
effect is not shown when arsenic is taken in soluble form.* 

We can adduce at least one piece of evidence to show that the Chinese alchemists 
of the Middle Ages were fully aware that these elixirs could not be taken in the ord- 
inary way, and that one had to 'build up one's constitution' before the venture. Such 
a conviction may have come from Sun Ssu-MO himself. The Chen Chung Chi3 (Records 
of the Pillow-Book), which can be shown from internal evidence to have been written 
during or shortly after the Chen-Kuan reign-period ( + 6 q  to +649) and which is 
attributed to Sun Ssu-MO in the Thung Chih Liieh bibliography, gives the following 
warning: 'One must take vegetable and plant drugs at first until their beneficial 
effects are felt; then only can one take mineral drugs for the purpose of achieving 
longevity.' g 

Many points of interest arise from a survey of the Tan Ching Yao Chiieh. Particu- 

P YCCC, ch. 71, pp..qb, Ioa;  tr. Sivin (I), pp. 185-6. 
Ibid. p. rob; tr. S~vln, op. n't. pp. 187-8. 

C Ch. 2, p. 2 a  to p. 6a. For elixir-poisoning see Ho Ping-Yii & Needham (4). The subject will be 
discussed in connection with industrial diseases in Vol. 6 (Sect. 45). 

* Page1 (IO), p. 145. We can almost call Paracelsus the father of modem pharmacolol3y and cherno- 
therapy because of his famous dictum 'Alein die Dosis macht da8 ein Ding kein Gift ist' (cf. Lieben (I), 
pp. 13ff.). This wonderful aphorism comes from the 'Sieben Defensiones' (+ 1537-S), Sudhoff ed., 
vol. 11, p. 138. I t  is a commonplace today that any powerful remedy will be, in certain conditions, a 
powerful poison, cf. Green (I). In classical Chinese the same word, tu,4 means 'poison' and 'active 
principle'. 

This is only partly true, cf. Sivin (I), p. 143. 
f Cf. Clark (I), p. 608, and the discussion in pt. 2, pp. zgo ff. above. 
g TT830, p. rgb. This book has been mentioned in connection with KO Hung (p. I I O  above). It 

deals much with hygiene, but contains some methods for preparing aqueous solutions of inorganic 
substances, which will be quoted at a more appropriate place (see pt. 4 below). 
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larly striking in it is the Chinese form of that dipZ5si.s or 'doubling' of valuable 
metals which (as we have seen above, pt. 2, pp. 18,193) occurs so often in Alexandrian 
proto-chemistry. Here the technical term is thien,I to add to or to augment, and it is 
applied both to paktong (pai thung,2 cupro-nicke1)a and to brass (thouS).b The former 
is 'increased', i.e. diluted or adulterated, by heating with lead as basic lead carbon- - 

ate (white lead), two similar processes with different auxiliary ingredients being 
given.c The latter is multiplied in a parallel way either by heating with la,4 probably 
an alloy of zinc, tin and lead,d or with basic lead carbonate as for pakt0ng.e I t  has 
naturally been assumed that these formulae are a link between the Western tech- 
niques and Thang China, presumably transmitted eastwards via Sassanian Persia, 
and it is true that the third method just mentioned is called the 'Persian method for 
using azedarach to augment brass' (PO-Ssu yung khu-lien-tzu thien thou fas), this 
mysterious thing being the fruits of the so-called Persian lilac, Melia Azedmach, 
freely growing in China at least since the time of Thao Hung-Ching.f However, in 
view of what we have already seen concerning 'projection' (tien6)' a term for another 
practice of the highest importance for ancient Western aurifaction, which seems to 
occur at least as early in the Chinese culture-area as in Hellenistic Egypt, we should 
perhaps be on our guard against the idea that 'doubling' must necessarily have 
started with the Alexandrians. And there is always the possibility that many of these 
ancient chemical ideas, terms and techniques radiated from the Iranian culture-area 
in both directi0ns.g 

Other sophistications also are to be found in the pages of Sun Ssu-MO's book. 
There is a 'dyeing' of verdigris (copper acetate) with indigo (chhing tai7)h to give it 
the bluer colour of the more valuable pigment malachite (basic copper carbonate), 
presumably useful in fresco and scroll painting.i There is also a formula for adding 
red sappan pigment to indigoj either to make it go further or to give it a purple tint;k 
moreover one can produce an artificial white jade from clamshell calcite or aragonite 

Cf. pt. 2, pp. 225 ff. above. b Cf. pt. 2, pp. 195 ff. above. 
C YCCC, ch. 71, pp. 13a to 14b and 15b, 16a. Because of certain difficult terms used, as well as 

misleading or partially misleading comments by later editors, the rationale took a good deal of unravel- 
ling; see Sivin (I), pp. ~gqff., 201 for translation. * YCCC, ch. 71, pp. 16b, 17a, tr. Sivin (I), pp. 203-4, who took la to be pewter, i.e. an alloy of 
lead and tin, but see our discussion on pp. 21 I, 216 of pt. 2 above. Lead carbonate was also used, and in 
a variant recipe, tin. 

YCCC, ch. 71, p. 17a, b; tr. Sivin (I), p. 204.. 
f R335, also known as chin ling tm.8 Other vegetable material was also added, including dried plums 

and sparrow droppings, presumably as carbonaceous reducing agents. 
g This will be better appreciated from pt. 4 below. But see also pt. 2, p. 220 above. 
h Sun's text generally has shih tai,Q which normally means graphite, as in tai ma' shihlO(blackgre-brow 

mineral), but his meaning is unmistakable. 
YCCC, ch. 71, pp. nob, z ~ a ;  tr. Sivin (I), p. 213. Cf. Yii Fei-An (I). 

f L a  chih," 'vegetable blue infusion ', from Pol~vgottum tincton'um or one of several species of Indi- 
gofern. See Sun & Sun (I), pp. 78-9, commenting on TKKW, ch. 3. 

k YCCC, ch. 71, p. 21 a ;  tr. Sivin (I), pp. 213-14. Water-soluble sappan red comes from the trunk 
wood of the tree Caesalpinia sappan (su fang mu,'= Roi (I), pp. 173-4). Cf. Sun & Sun (I), p. 78. 
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fused with quartz,a as also artificial pearls from calcite and (probably) fish guanine.b 
In all these processes an 'ersatz' tradition very reminiscent of the Hellenistic papyri 
comes to the surface, but it can hardly be later than theirs since already nearly five 
hundred years earlier Li Shao-Chiin had proposed to the emperor not natural but 
artificial go1d.c 

Quite apart from processes of this kind, however, the Tan Ching Yao Chiieh has 
many interesting things. There is, for example, an account of the calcination of mer- 
cury very like that of Maslama al-Majriti (d. + I O ~ ) ,  SO much praised by Leicesterd 
though more than three centuries later. Because of the remarkable reversibility of 
the Hg/HgO transformation at 630°, it was possible for Sun Ssu-MO, by very careful 
attention to the temperatures used, to obtain a cyclical change from mercury to 
'cinnabar' indefinitely, though with gradually decreasing yield as the mercury 
volati1ised.e He did it in fact seven times, hence the name Chhi fan tan sha fa.' In 
another place where an elixir called Chhih hsiieh liu chu tan2 (Scarlet snow and flowing 
pearls) is made by heating realgar, acetic acid and salt in an aludel (Fig. 1359, a, b),  
it has been found experimentally that the sublimate is pure metallic arsenic.f This 
then was an isolation long preceding the + 16th-century experimentalists (Paracelsus, 
Libavius, 'Basil ValentineY)g or even Albertus Magnus, if indeed he got it, as is 
said, by heating orpiment with s0ap.h I t  was used, says Sun Ssu-MO, for reviving 
those who had fainted or were on the point of death.' There is also a careful, if 
complicated, sublimation of calome1.J Elsewhere again polymeric sulphurk is pro- 
duced by boiling with sesame oil and caustic lye, then washed with wine and honey 
before being administered in the form of pills made with jujube-date pulp.! All in all, 
the Tan Ching Yao Chiieh is one of the most rewarding of Thang alchemical texts. 

Some discoveries that may have been Sun Ssu-MO's are embodied in short extracts 
quoted in other colIections. For example, the Chu Chia Shen Phin Tan Fa3 (see pp. 
159, 197) appears to quote him as follows:* 

Take of sulphur and saltpetre (hsiao shih4) 2 oz. each and grind them together, then put 
them in a silver-melting crucible or a refractory pot (sha Kuans). Dig a pit in the ground and 

YCCC, ch. 71, p. zoa; tr. Sivin (I), p. 211. 
b Ibi2.p. zoa, b; tr. Sivin,op. &.pp. 212-13. C Cf. p. 31 above. a (I), P. 71. 
YCCC, ch. 71, p. 12a; tr. & comm. Sivin (I), p. 191. 

f Ibid. p. 8a, 6 ;  tr. Sivin, qp. n't. pp. 180 ff. There is an uncertainty at one point in the text, and the 
final product may have been crystalline or fibrous arsenic trioxide in purified form. Many of the formulae 
in Sun's book involve sublimation, but there seems to be no reference to distillation. 

g See Partington (7), vol. 2, pp. 147, 199, 261. 
h As is said by Weeks (I), p. 10, following Jagnaux (I), vol. I ,  pp. 656ff. 

Cf. pt. 2, p. 90 above. f YCCC, ch. 71, pp. 6aff. ; tr. Sivin (I), pp. 176ff. 
k Durrant (I), pp. 492-3. 1 YCCC, ch. 71, pp. I I ~ ,  12a; tr. Sivin (I), pp. 189ff. 

m TT91 I ,  ch. 5, p. I I a, tr. auct. Attention was first drawn to this passage by FCng Chia-Sh&ng (I), 
p. 41; cf. (4),  p. 35, (6), p. ro. I t  is also quoted in Yen Tun-Chieh (20), p. 19. Its headingis Tan Ching 
Nei Fu  Liu Huang F a 6  (Process in the Elixir Manuals for the subduing of sulphur). Actually, the 
passage is anonymous. The one preceding it is attributed to a Huang San Kuan-Jen7 (His Excellency 
Huang Tertius, as Sivin (I) renders it), otherwise unknown, while the one before that is given Sun 
Ssu-MO's name-but neither concerns gunpowder. Nevertheless the process is archaic and may 
belong to his time, so that FCng Chia-ShCng's attribution to Sun might be right. 
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put the vessel inside it so that its top is level with the ground, and cover it all round with 
earth. Take three perfect pods of the soap-bean tree,a uneaten by insects, and char them so 
that they keep their shape, then put them into the pot (with the sulphur and saltpetre). 
After the flames have subsided close the mouth and place three catties (lb) of glowing char- 
coal (on the lid); when this has been about one third consumed remove all of it. The sub- 
stance need not be cool before it is taken out-it has been 'subdued by fire' (fu huo1) (i.e 
chemical changes have taken place giving a new and stable product). 

Someone seems to have been engaged here about + 650 in an operation designed, as 
it were, to produce potassium sulphate, and therefore not very exciting, but on the 
way he stumbled upon the first preparation of a deflagrating (and later explosive) 
mixture in the history of all civi1isation.b Exciting must have been the word for that. 

The time between KO Hung and Sun Ssu-MO was an important period in alchem- 
ical development. Beginning from KO Hung alchemical writings became less theoreti- 
cal, developing finally into the lucid practical style of the Thai-Chhing Shih Pi Chi 
and the Tan Ching Yao Chiieh. However, after the time of Sun Ssu-MO, many of 
the alchemical writers gradually returned to the fashion of using obscure synonyms, 
perhaps because of the alarm caused by many cases of elixir poisoning, and the desire 
that those without proper guidance should be dissuaded from trying out alchemical 
experiments by themselves. 

In  general, the number of elixir ingredients used in the Tan Ching Yao Chiieh is 
relatively fewer than those in the Thai-Chhing Shih Pi Chi. The maximum number in 
any one case occurs in the 'Purple travelling elixir' ( tm yu tanz),c requiring twelve 
different substances, while the minimum is found in the 'Seven-fold cyclically- 
transformed cinnabar' (chhi fan tan sha3)d which needs only one, mercury itself. The 
average number of ingredients used is five. One may compare these with some of the 
recipes in the Thai-Chhing Shih Pi Chi, which require more than thirty ingredients 
each. After the time of Sun Ssu-MO the Chinese alchemists never reverted to the 
complexity of the formulae which are found in this book. 

Written by an anonymous author probably during the time of Sun Ssu-MO (or 
soon after) is another important alchemical text entitled Chin Shih Pu Wu Chiu Shu 
Chiieh4 (Explanation of the Inventory of Metals and Minerals according to the 
Numbers Five and Nine).e I t  is particularly interesting because it tells how substan- 
ces can be identified, and says that their 'quality' must be known before they can be 
used for making elixirs, besides mentioning the occurrences and properties of some 
of them. But it contains notes on fewer chemical substances than the Shih Yao 
Erh Ya5 (Synonymic Dictionary of Minerals and Drugs) by Mei Piao,6 of which we 

* Gleditschia sinensis (CC587). Much will be said of this saponin source in Vol. 6 ,  meanwhile cf. 
Needham & Lu Gwei-Djen (I). 

b This subject is dealt with fully in Sect. 30. 
C Or 'Empyrean-roving', YCCC, ch. 71, pp. 4a to 5 a; tr. Sivin (I), pp. 171 ff. 
d Ibid. p. 12a; Sivin, op. cit. p. 191. See p. 137 above. 

The numbers stand for the elements Earth and Metal. 
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shall speak presently.8 Of special interest are the names of foreign countries, such as 
Persia, Annam and UdyZna, and the names of Indian Buddhist monks mentioned in 
it.b The  following passage illustrates this:C 

Saltpetre (hsiao shih I). 
Originally this was produced in I-chou2 by the Chiang3 tribes-people, Wu-tu4 and 

Lung-hsis,d (but now) that which comes from the Wu-Chhang6 country (Udyana) is (also) 
of good quality. In recent times, during the Lin-TC reign period of the Thang, in a chia- 
tzu year (+664) a certain Indian (lit. Brahmin) called Chih Fa-Lin7e (came to China) 
bringing with him (some satras in) the Sanskrit (language) for translation. He asked if he 
might visit the Wu-thai ShanB mountains to study the (Buddhist) customs, (and was allowed 
to do so). When he reached the Ling-shih9 district in Fen-chou I0 he said : 'This place abounds 
in saltpetre. Why is it not collected and put to use?' At that time this monk was in the 
company of twelve persons, among whom were Chao Ju-Kuei I1 and Tu  Fa-Liang.12 Together 
they collected some of the substance and put it to the test, but found it unsuitable (for use) 
and not comparable to that produced in Wu-Chhang. Later they came to Ts&-chou,13 where 
they found a mountain covered with beautiful trees. (The monk) said once again: ' Saltpetre 
should also occur in this region. I wonder whether it will be as useless as (what we came 
across) before?' Whereupon together with the Chinese monk Ling-Wu '4 they collected 
the substance, and found that upon burning it emitted copious purple flames (lit. smoke).f 
The Indian monk said: 'This marvellous substance can produce changes in the Five Metals, 
and when the various minerals are brought into contact with it they are completely trans- 
muted into liquid form (chin pien chhhg shuiIs).'g And the fact that its properties were indeed 
the same as those of the material from Wu-Chhang was confinned by testing it several times 
on different metals. Compared to that from Wu-Chhang this from Ts6-chou was a Iittle 
softer. 

Here we have mention of the potassium flameh and of the use of saltpetre as a flux in 
smelting. This  passage raises several important questions, notably the appearance of 
close Indian-Chinese chemical contacts during the Thang period, and the exact 
time when potassium nitrate was reliably discovered, identified and used. T o  all these 
we shall return in pt. 4, mindful of their great significance for the first knowledge of 
mineral acids, the invention of gunpowder, and the mutual indebtedness of China and 

a Forty-one as against some 180, but the SYEY lists include plant and animal substances, apparatus, 
and the names of compounded elixirs. 

Cf. pp. 160, 174, 193-4. C TTgoo, pp. gb, 6a, tr. auct. 
d Mod. Kansu. This ethnikon shows that he was of Yiieh-chih or Saka stock 
f The same statement is made in the immediately following entry (p. 6b) for a substance called thim 

ming sha,r6 evidently another potassium salt. We have not come across this term anywhere else (it is 
not in SYEY); here the text says that it was imported from Persia. We suspect, therefore, that it was 
potash alum in powder form (alumen minutum, flour- or sugar-alum); cf. Singer (g), pp. 113, I 17, 218 
and de Mkly (I), p. 145. Laufer (I), pp. 474-5, discusses this importation, but he believed of course 
that the 'Persia' in question was actually somewhere in Malaya (cf. pt. 2, p. 143). 

This may refer both to its use as a metallurgical flux and to the aqueous solution of inorganic 
substances by nitric acid (pt. 4). 
h As we shall see in pt. 4, the flame test for K goes back to Thao Hung-Ching, c. +480. 
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1ndia.a I t  is also from the above passage that the date of the Chin Shih Pu Wu Chiu 
Shu Chiieh can be deduced. 

MCng Shen ( + 621 to + 718)~ the disciple of Sun Ssu-MO, became an outstanding 
pharmaceutical natura1ist.b He had occasion to demonstrate his skill as an alchemist 
by detecting the counterfeit gold which the empress Wu TsC ThienZ used to give 
away to her civil officials as awards. The Chiu Thang Shu has the following to say 
about him:c 

From earIy youth onwards (M&ng Shen) was fond of alchemy. On one occasion, he visited 
the home of Liu Wei-Chih,3 Vice-President (Shih Lang4) of the Department of the Imperial 
Grand Secretariat (Ftng Kos), and saw some gold (objects) given (by the empress) as 
rewards. Whereupon he said: 'This is alchemical gold (yao chinb), and if you submit it to 
the fire, coloured vapours will be seen above it.' Afterwards the matter was put to the test, 
and he was proved right, (but) when (the empress) Tst Thien heard about it she was not 
amused. So she found a pretext for having M&ng re-posted (away from the capital) to 
Thaichow. 

This must surely be a reference to the appearance of the green flame of copper at the 
flue of the cupellation furnace. MCng Shen's disciple, Liu Tao-Ho,~ enjoyed such a 
good reputation as an alchemist that the emperor Kao Tsung (r. + 650 to + 684) built 
for him a temple called the Thai-I Kuans at the place where he lived, and asked him 
to prepare a cyclically-transformed elixir. I n  this he succeeded and eventually pre- 
sented it to the emperor.* 

Followers of Thao Hung-Ching continued to enjoy the confidence of the imperial 
court for several generations. Among the many disciples of Phan Shih-ChCng9 were 
Wu Yun 1 0  and Ssuma ChhCng-Chtn" (perhaps + 639 to + 727). WU Yun was much 
respected, and even consulted, by the emperor Hsiian Tsung. When asked by him to 
reveal the secret of immortality Wu replied that such arts should neither be sought for 
nor practised by an emperor.e Wu was a friend of the great poet Li Pai IZ (+ 701 to 
+ 762), who during his later years became interested in the techniques of immorta1ity.f 
Ssuma ChhCng-ChCng was much favoured by the empress Wu TsC Thien (r. + 685 to 
+705) and the two emperors Jui Tsung (r. +71o to +712) and Hsuan Tsung (r. 
+ 713 to + 756).h Although famous as an alchemist, he unfortunately left behind very 

a See pp. 160 ff. and pt. 5 below. 
b He was the writer of the Shih Liao P& Tshao13 (Nutritional Therapy; a Pharmaceutical Natural 

History) c. +670, and one of the first to study deficiency diseases such as beri-beri. M&ng Shen had 
also a successful civil service career, becoming Governor of Thungchow. 

C Chiu Thang Shu, ch. 191, p. 9a, tr. auct., cf. Sivin ( I ) ,  p. 45. That the significance of this incident 
was wideIy appreciated may be seen perhaps from the fact that it was often quoted, as e.g. in Li Tai 
hling I M&g Chhiu 14 (Brief Lives of the Famous Physicians in all Ages), written by Chou Shou-Chung's 
in + 1040 (ch. I ,  p. 13a). d See Chiu Thang Shu, ch. 192, p. 7a.  Cf. p. 132 above. 

Ibid. p. 8 b. See Hsin Thang Shu, ch. zoz, p. Ioa. 
g Also known as Ssuma Tzu-Weir6 and Ch&n-I hsien-s6ng.I' 
h His period of eminence marks the ascendancy of the Mao Shan school (cf.  p. 120 above, and pt. z ,  

pp. 110, 152, 235) at court. 
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little in writing to enable us to judge of him. We only know a work of his called the 
Shang-Chhing Hun Hsiang Chien Chien Thu' (The Sword and Mirror Diagram em- 
bodying the Image; a Shang-Chhing Scripture),a but it has little of alchemical interest 
except a process of making an amalgam from silver, cinnabar, lead and mercury. 

(iii) Chemical theory and spagyri'cal poetry under the Thang 

Among the Thang emperors Hsiian Tsung is most noted for his association with 
alchemists and Taoists. The  Hsin Thang Shu has the following two passages about 
him : 

During the tenth month of the 9th year of the Thien-Pao reign period (+ 750) he visited 
(the Taoist abbey) of Hua-Chhing Kung.2 Wang Hsiian-I,3 the adept of the Thai-pai 
Shan4 mountain, announced that (the 'immortal emperor') Hsiian-Yuan Huang Tis 
(i.e. Lao Tzu) would descend and visit (the cave) Pao Hsien Tung.6 Accordingly, on an 
i-hai day in the twelfth month (+751), he proceeded there from Hua-Chhing Kung.b 

On another occasion, suspecting him of unfaithfulness, he said to Kao Li-Shih7:c 

It  is already ten years since I last left Chhang-an. Now that there is peace in the empire I 
am thinking of pursuing the technique of breathing to nourish my own life. Should I not 
leave the government of the empire in the hands of (Li) Lin-Fus ?* 

Another alchemist in Hsiian Tsung's entourage was Chang Kuop (perhaps + 685 
to + 756), destined to receive the title Thung-Hsiian hsien-sCnglo (Mr See-Through) 
and later to be canonised in folklore as one of the Eight Immortals (Pa Hsien 11). A 
book on alchemy entitled Yii Tung Ta Shen Tan-Sha Chen Yao ChiiehT2 (True and 
Essential Teachings about the Great Magical Cinnabar of the Jade Cavern),e com- 
piled by Chang Kuo, the Inhabitant of Ku-shC Mountain (Ku-ShC Shan JenI3), is 
probably due to him. This book closely resembles two other alchemical treatises, of 
which indeed it was a condensed paraphrase, so it will be convenient to mention them 
together. T h e  two texts in question are (a) the Ta-Tung Lien Chen Pao Ching, Hsiu 
Fu Ling-Sha Miao Chiieh '4 (Mysterious Teachings on the Processing of Numinous 
Cinnabar, according to the Precious Manual of the Re-casting of the Primary (Vitali- 
ties); a Ta-Tung Scripture)f and (b )  the Ta-Tung Lien Chen Pao Ching, Chiu Huan 
Chin Tan Miao Chiieh '5 (Mysterious Teachings on the Ninefold Cyclically-Trans- 
formed Gold Elixir, according to the Precious Manual of the Re-casting of the 

TT428. b Ch. 5, p. 14b, tr. auct. 
C D. +763, a favourite eunuch and faithful servant of Hsiian Tsung, famous for the numerous 

water-mills which he owned. 
d Ch. 207, p. zb. Li Lin-Fu (d. +752) was one of the most eminent ministers of the Thang period, 

also famous as a proprietor of water-mills and patron of mill-wrights. The leader of the aristocratic 
party, he was in full power from +736 onwards, but his policies led to the disastrous rebellion of An 
Lu-Shan. He was the editor of the Thang Liu Tien (Institutes of the Thang Dynasty). 

TT88g. f TT883. 
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Primary (Vitalities); a Ta-Tung  scripture).^ Both of these were originally intended 
by their author, Chhen Shao-WeiI,b to form one single treatise, but have somehow 
come to be regarded as two separate texts in our present Tao Tsang. Circumstantial 
evidence suggests that Chhen Shao-Wei's version is older and more original than that 
of Chang Kuo. Although Chang was more widely known, Chang Chiin-Fang in the 
early + 11th century included part of Chhen Shao-Wei's version in his Yiin Chi 
Chhi Chhien under another title, Chhi Fan Ling Sha LunZ (Discourse on the Seven- 
fold Cyclically-Transformed Cinnabar).= Chang Kuo's version is more concise, and 
after his name is found the word chhi,3 which could be a printer's error for the word 
tsuan,4 to compile. One can only conjecture because we do not have the exact date of 
Chhen Shao-Wei. All that we know is that he flourished during the Thang period, 
some time between the early +7th century and the early + 10th century;d both his 
name and book appear in the bibliographical chapters of the Thang histories and in 
Chang Chiin-Fang's collection. If Chang Kuo (d. +756) did actually derive his 
material from Chhen Shao-Wei then the latter must have flourished between the early 
+?h and the middle of the +8th.e We know nothing else about him except his 
cIaim to have been a descendant of the alchemical school of Wu MQg,5 the disciple 
of KO Hung's father-in-law Pao Ching6 as well as of the alchemist Ting 1.7 

The main theme of these treatises is cinnabar. Various types of cinnabar are 
identified according to their quality. The superior grade when ingested by itself 
could transform one into the state of immortality on the very same day, because 
cinnabar is the natural cyclically-transformed elixir (tan sha che" tzu-jan chih huan tan 
yehs).f However, those of lower quality have to be treated each according to its type 
before they can be c0nsumed.g The classification of the ores seems to employ the 
presence of impurities as a criterion. It  is said that the best variety, called kuang ming 
sha,9 would yield 14 oz of mercury for every I lb of cinnabar, the next grade, m ya  
sha,Io 12 02, the next lower grade, t m  ling sha," 10 oz, and the lowest grades of all, 
such as chhi sha,Iz tsa sha,I3 and thu sha,I4 only 6 to 7 0z.h The amount of the other 
ingredients used together with cinnabar in an elixir recipe would vary according to 
the type of cinnabar used. Chang Kuo's Yii Tung Ta Shen Tan-Sha Chen Yao Chiieh 
says, for example, that for I Ib of the best-quality type of Kuang ming sha obtained 
from Chhen(-chou) 15 or Chin(-chou),16 6 oz each of rock-salt (shih yen 17) and purified 

TT884. 
b AIso known under the names Chhen Tzu-Mingr8 and Hhg-Yo Chen Jen.IP 
C Ch. 69, pp. I aff. 
d See further in pt. 4. 
C On independent grounds, Chang Tzu-Kao (a), p. 116, gives the tentative date +712 or i-713 for 

Chhen's TT883 and 884 
f Cf. Vol. 3, p. 640, and Vol. 5 ,  pt. 4 below, on the transformation of metals and minerals in the earth. 
g TT883, p. 3 a. 
h TT883, preface p. zb .  See further on this pt. 4 below, when the quantitative measurements of 

the Chinese alchemists are considered. 
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sodium sulphate (mu y a  hsiao') should be used, for I Ib of the second-grade kumtg 
ming sha 4 oz each of the salt and the sulphate, for I Ib of rna ya  sha 3 oz each, for 
I Ib of tzu ling sha 3 oz each, and for the lowest grade of cinnabar like chhi sha, thu 
sha and tsa sha rock-salt only should be used.8 

Some technical terms in connection with the heating processes are also explained 
in  these texts. For example, the trigram Khan2 used in this context means boiling 
with water (shui chu S), while the trigram Li4 would mean direct heating over fire (Yang 
huo5).b Hm6 is defined as a period of five days, making three hou in every fortnightly 
period (chhi).c In  the Ta-Tung Lien Chen Pao Ching, Chiu Huan Chin Tan Miao Chiieh 
Chhen Shao-Wei gives the destillatio per descensum method of extracting mercury 
from cinnabar using a bamboo tube.* Hints for identifying certain minerals are also 

~ - 

given in the second part of this book. T h e  following passage gives an example of 
how copper sulphate can be tested: 

If you wish to identify genuine vitriol rub it over copper or iron, and on heating in the 
fire the colour of the metal will look red. Vitriol is effective either for stopping (substances) 
from changing or for making them change. If a little vitriol is put in a copper basin contain- 
ing water, the water becomes jade-blue and will not change (its colour) after several days. 
What is genuine is indicated by the colour remaining unchanged.e 

Rudiments of alchemical theory* appear during the time of Chhen Shao-Wei 
(c. + 700), or at the latest by the early + 8th century, to explain why certain ingredients 
are necessary to go with others in alchemical formulae. These were again based on 
the proto-scientific system of Yin and Yang, the Five Elements and the 'Book of 
Changes'. Chhen Shao-Wei has the following to say in his Ta-Tung Lien Chen Pao 
Chittg, Hsiu Fu  Ling-Sha Miao Chiieh : g 

The Yang essence is Fire, while the Yin essence is Water. Yin and Yang subdue and 
control each other, while Water and Fire are in mutual opposition. Hence ice and (burning) 
charcoal do not get along together. (However,) thriving and declining must eventually come 
to a balance. Cinnabar is of a Yang essence, and so has to come under the control of Yin. 
Such control comes from Water. That is to say, stratified malachite (tshhg chhing'), hollow 
nodular malachite (khung chhingg), rock-salt (shih ymv), purified sodium sulphate (mu ya 
hsiao), and saltpetre (hua shih'o) should be used (in connection with cinnabar). 

This concept was further developed by a contemporary of Chang Kuo, Chang 
Yin-Chii," in his Chang Chen- Jen Chin Shih Ling-Sha Lun I2 (A Discourse on Metals, 
Minerals and Cinnabar by the Adept Chang) written during or shortly after the 
Khai-Yuan reign-period (+ 713 to + 742).h H e  says that cinnabar, including the best 

TT889, p. z b  and p. 3a. The number and quantity of ingredients mentioned in TT883 are some- 
what different, see pp. qaff .  

b TT883, p. ga or TT889, p. 6b.  C TT883, p. ga or TT889, p. 3b. 
* See the sub-section on laboratory equipment in pt. 4 below. 

TT884, p. 6 b  tr. auct. f Discussed at length in pt. 4. P. qa to p. qb ,  tr. auct. 
h TT880, Chang Tzu-Kao ( I ) ,  p. I 17, suggests that Chang Yin-Chii and Chang Kuo may perhaps 

have been the same person. 
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varieties like kumg ming sha and txu (ling) sha, would not bring about immortality 
when taken alone, as he knew of many instances where people had died as a result of 
eating it.8 H e  states very explicitly that substances like mercury, lead, realgar, and 
arsenious oxide (phi huang') are toxic. Important though it certainly was as an elixir 
ingredient, even gold itself, according to Chang Yin-Chii, is poisonous. The  following 
extract from his book shows how substances could, he thought, be employed together 
to overcome the poisonous effects:b 

Gold is the seminal essence of the sun, corresponding to the sovereign (chunz), and the 
principal chhi of Thai Yang. Mercury is the pho soul of the moon, and the principal chhi of 
Thai Yin. When they are combined and absorbed into a man's body he cannot die. . . . The 
ancients said 'If one ingests gold one will be like gold; if one eats jade one will become like 
jade.' The nature of gold is endurance and resilience. When heated it does not crack or 
soften, when buried it does not rust (lit. rot), when placed in the fire it will not bum. Hence 
it is a medicine which can make man live (for ever). After taking gold the skin will not 
wrinkle, the hair will not go white, and one will neither be affected by the lapse of time nor 
disturbed by ghosts and spirits. Hence there will be longevity without end. . . . Gold is the 
essence of the sun. It  is the prince (chiinz) among the substances (used in the elixir). After 
taking gold one can communicate with the immortals, and enjoy a lightness of the body. . . . 
Nevertheless gold by itself is poisonous, because of its accumulation of the chhi of Thai 
Yang; if native gold is made into a powder and consumed it will have deleterious effect on 
bones and marrow, and will cause  death.^ Gold has to be combined with mercury before it 
can be taken, in order to achieve immortality, because mercury is the essence of Thai Yin 
and the pho soul of the moon. 

It looks as if elixir formulae were drawn up  along the same lines as medical pre- 
scriptions when Chang Yin-Chii speaks about adjuvant and complementary ingredi- 
ents in the following tone:d 

The Lung Hu Ching3 (Dragon-and-Tiger  manual)^ says: 'Gold is the princely (chiinz) 
ingredient, silver is the minister (chhm3, malachite (tshhg chhing) is the adjutant (shihs) and 
realgar the commander (chiang-chiinb). When all are assembled the elixir is formed.'f 

H e  further mentions that there are seven Yang elixir ingredients, two of them metals 
and the other five minerals, i.e. gold, silver, realgar, orpiment, arsenious oxide, 
malachite, and sulphur. He also says there are seven Yin ingredients, three metals and 
four minerals, but he only gives the names of four in all, i.e. mercury, lead, saltpetre, 

a P.  4b. b P. I b, tr. auct. 
C On the danger of unmixed Yanp chhi we shall remember the disquisitions of Wang Chhung in the 

+ 1st century (cf. Vol. 2, p. 369, Vol. 3, p. 481). On the toxicology of gold see Clark (I) ,  pp. 463, 
618. It does indeed poison the bone-marrow and injure haemopoiesis, so Chang Yin-Chii's warning was 
a particularly lucky shot. 

d P .  2 b, tr. auct. Unidentifiable now. 
f This terminology, characteristic of Chinese pharmacy and prescribing, will be more fully explained 

in Vol. 6, Sect. 38 onwards. On the find of labelled inorganic medicines at Sian dating from + 756 cf. pt. 
2, p. 161, as also K&ng Chien-Thing ( I )  and Anon. (124). 
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and crude sodium sulphate (phu hsiaol). Then he once again emphasises the import- 
ance of bringing Yin and Yang into proper combination and quotes the famous 
dictum from the 'Book of Changes': 'One Yin and one Yang; that is the Tao' (i 
Yin i Yang chih wei TaoZ).a A parallel development of alchemical and medical prin- 
ciples is not at all unexpected since the most renowned alchemists from the time of 
KO Hung onwards, such as Thao Hung-Ching, Sun Ssu-MO and Meng Shen, not to 
mention Su Yuan-Ming, were all themselves eminent physicians. 

So also by the +8th century in the time of the Thang emperor Hsiian Tsung 
( + p 3  to +756) a body of alchemical theory had already grown up in China. 
Ho Ping-Yii & Needham (2) were the first to make a study, some years ago, of the 
theories of categories which developed about this time or earlier. These first steps 
towards ideas of chemical affinity were embodied, for example, in the Tshan Thung 
Chhi Wu Hsiang Lei3 (The Similarities and Categories of the Five (Substances) in 
the Kinship of the Three). Although this book is no longer extant under its original 
title we do have a version of the text, together with an early + 12th-century cornrnen- 
tary, under a slightly different tit1e.b 

During the reign of Sung Hui Tsung, between + I I I I and + I I 17, LU Thien- 
Chi, an Education Commissioner, wrote a commentary on the Tshan Thung Chhi 
Wu Hsiang Lei, which he called the Tshan Thung Chhi Wu Hsiang Lei Pi Yao4 
(Arcane Essentials of the Similarities and Categories of the Five (Substances) in the 
Kinshz) of the Three)c and presented it to the throne. This is probably the most 
important book on Chinese alchemical theory which has so far come to light. Here we 
find a combination of the principle of the mating of contraries with that of similia 
cum similibw agunt, for this medieval category theory says that substances of opposite 
sign (Yin or Yang) will react only if they belong to the same category (thung leis). 
Thus the lei or category was a new classification of substances quite distinct from 
their Yin or Yang nature. Moreover, their behaviour might depend on what they were 
reacting with, so that mercury might behave as a Yin substance to sulphur, but as a 
Yang substance to silver. Bodies thus ascended for the first time to a quantitative 
plane, at least in theory, taking precedence of one another in accordance with their 
Yin-Yang mistio, so that a given substance might act as Yin in one relation and Yang 
in another. Thus was formed a kind of hierarchy analogous to the electro-chemical 
series of the elements, the order in which elements displace one another from their 
salts. 

There are several other texts in the Tao Tsang which touch on alchemical theory, 
but we do not know even the approximate dates at which they were written. One of 
them is the Yin Chen-Chiin Chin Shih Wu Hsiang L a ' 6  (The Deified Adept Yin 
(Chhang-Sh&ng's Book) on the Similarities and Categories of the Five (Substances) 

P. 6a. Cf. Vol. 2, p. 274, for further explanation of this statement; also pp. 276 ff. there. 
b See p. 51 above. 
c TT898. 
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among Metals and Minerals). I t  has, for example, the following to say about salt- 
petre: a 

Saltpetre (hsiao shih~) is the chhi of all Yin .minerals just as sal arnmoniac (WO sha2) is the 
chhi of all Yang ones. . . . The immortals make use of it to control the great toxicity of 
(substances that are) strongly Yang (in nature). 

And about su1phur:b 

Sulphur also leads to the goal of becoming an immortal, but not a very distinguished one. 
When using it one has to follow the principle of the similarities of categories of substances 
(hsiang c whether working externally or internally (wei piao li4),d or using it as a minis- 
terial or an adjutant medicine (wei chhen tsos),~ or for energy and strength (wei chhi lib). The 
user knowing this secret will become an ever-living immortal of the middling sort, but he 
who ignores it will be a dead alchemist. 

It should not be thought that the books in the Tao Tsang and the records in the 
dynastic histories are the only sources from which we can gain information about 
alchemical ideas and processes in the Thang period. Some manuscript material, not 
hitherto much investigated, remains at our disposal. For example, one of the Tun- 
huang MSS in the British Museum, probably of the early +8th century, gives a 
recipe for the prevention of hunger, using 8 oz of realgar, 6 oz of brown haematite and 
four-tenths of an oz of sa1tpetre.f Two words are missing in the recipe, but the pro- 
cedure consists essentially of making pills out of these three ingredients, and it is 
said that taking four of these will inhibit appetite while maintaining strength. Tonic 
medication with arsenic can hardly ever have been more heroically applied. 

The emperor Hsiian Tsung also made himself the patron of some other Taoists who 
practised the art of attaining immortality by consuming elixirs of vegetable origin, 
either as a preliminary measure following the advice given in the Chen Chung Chi7,e 
or because they were too fearful of poisoning by metallic and mineral elixirs. The Hsin 
Thang Shu tells us about the adept Wang Hsi-I,8 a recluse among the Sung-shan 
Mountains, who managed to live to old age by feeding on pine leaves and flower 
pollen. Hsiian Tsung gave him presents and asked him to visit his pa1ace.h The same 

a TT899, p. zob, tr. auct. It will be remembered from pp. 5r,77 above that Yin Chhang-ShCng was 
the fabled teacher of Wei PO-Yang. His name here is certainly only putative, but we cannot fix the date of 
the text nearer than the Thang period as a whole (c. +620 to fgoo). 

b P. 25 b, tr. auct. 
C The enormous importance of this term and its synonym thung IkQ w-ill appear in the sequel; see 

Vol. 5, pt. 4, and Vol. 6. 
d This antithesis is classical in medical language; see Vol. 6 and meanwhile Needham (64), p. 404. 

Technical terms here from the classical pharmaceutics of the P& Ching; see Vol. 6, Sect. 38. 
f S5795. Hsiung huang pa l i q ,  yii yii liang liu liang, hsiao shih ssu f&, yu s u n  fh . . . wei man; thun 

ssu wan chieh pu chi.I0 
g See p. 135 above. 
h Hsin Thang Shu, ch. 204, p. 6 b  and Chiu Thang Shu, ch. 192, p. 4a. 
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official history also mentions another adept Chiang Fu,' who was rusticated in disgrace 
when he could not substantiate his claims. I t  says:a 

He purported to know the art of avoiding death as practised by the immortals, saying that 
by taking a tincture of ivy (chhmrg chhun th6ng2)b white hair would turn black and one would 
gain longevity. . . . Many people, however, died a violent death after drinking a wine in 
which the plant had previously been steeped. (On hearing this) the emperor stopped taking 
Chiang's preparation. Much ashamed, he asked leave to return to the mountains to search 
for (the right) plant. (This was granted, but) he never made his appearance again. 

Increased attention to the use of vegetable material and plants in alchemical 
processes can be seen in the treatise Shun-Yang Lii Chen-Jen Yao Shih Chih3 (The 
Adept Lu Shun-Yang's (Book) on Preparations of Drugs and Minerals).~ I t  describes 
in verse form some sixty-six different plants, named as though they were all species 
of a single genus, 'dragon sprout' (hng ya3,  and each described with details on its 
alchemical properties. For example, mulberry leaves (sang yeh5)d are called 'precious 
cinnabar dragon sprout' (pm sha lung yab), and it is said that they can produce 
changes in copper. Similarly, the plant Portulaca oleracea (mu chhih (hsien)7),e called 
here the 'five-leaves dragon sprout' (m yeh lung ya*), could produce gold when 
used with cinnabar, and would also bring longevity. Exactly what was going on in these 
experiments and preparations is rather difficult to say now, without laboratory investi- 
gation, but plants do contain chemical substances which can have striking effects on 
metals in different conditions, particularly (a) sulphydryl groups, (b)  organic acids, 
and (c) cyanides or their precursors. The first could contribute to the formation of . .  . 

sulphide films (cf. pt. 2, pp. 251 ff.), the second could play a part as fluxes, in surface 
enrichment (pt. 2, p. 250), and in 'bronzing dips' (pt. 2, p. 253),f while the third may 
well have been involved in elixir recipes (cf. pp. 88,98 above). The work as we have it 
now must on internal evidence date from a time much later than the + 8th, but there 
is no reason for doubting an association between this kind of vegetable metallurgical 
biochemistry and the alchemists of the middle Thang. This text would certainly 
repay further study, interesting botanists and chemists a1ike.g 

Unfortunately nothing can yet be said for certain about the exact date of Lii 
Shun-Yang, better known as Lu Tung-Pin9 (Fig. 1360).h His year of birth has been 
variously given as + 755 and + 796, but Liu Tshao I0 in the early + I I th century, and 

Hsin T h q  Shu, ch. 204, p. 6b, tr. auct. 
b Identifiable as common ivy Hedera helix (R239; CC593). C TT896. * M m  alba, R605. 

A kind of purslane (R554; CC 1487)~ of the Pormlacaceae. Cf. Vol. 3, p. 679, where it was observed 
that in Chinese tradition metallic mercury could be obtained from this plant. Such plant accumulators 
are certainly known, and this one was noted already by Henckel in the + 18th century. The plant was 
also used in medieval China as an important source of vitamins; cf. Vol. 6, Sect. 40, and meanwhile 
Lu Gwei-Djen & Needham (I). 

f There is reason to think that fairly strong solutions of organic acids were prepared by the freezing- 
out process (cf. pt. 4). 

g There is now an interesting translation into English verse by Ho Ping-YU, Lim & Morsingh (I). 
h Or as Lil Yen," Shun Yang Tzu" or Shun Yang Ti Chiin.I3 Cf. Fig. 1361. 



1 4 ~  33. ALCHEMY AND CHEMISTRY 

Wang Chung-Fur in the early + ~ z t h ,  both claimed to have had Lu Tung-Pin as 
their teacher. The name of Lu Tung-Pin enjoyed for centuries afterwards such great 
prestige as a numinous adept and alchemist that he was canonised in popular folklore 
as a leading member of the Eight Immortals (pa h s i a z ) . a  Votive temples and shrines 
in his honour are found all over China.b Now a close study of the rhymes, the prosody 
and the technical terminology, by Ho Ping-Yu & Chhen Thieh-Fan (I), has shown 
that the Shun-Yang Lii C h a  Jen Yao Shih Chih must have been composed in the 
later + 14th or early + 15th century. Nevertheless, it may well have been in a 
tradition which took its origin from Lii Tung-Pin, and adherence to this may have 
been all that Liu and Wang meant by their claims. 

Here it is worth emphasising that throughout the +8th century the poetry and 
literature of the Thang were saturated with the ideas of alchemy and immortality. 
Apart from anything else, imperial patronage conferred upon them a certain elegance 
and refinement as subjects of discussion. Of the two great poets of the age, Li Pai3 
( + 701 to + 762) and Pai Chu-I4 ( + 722 to + 846), both among the greatest Chinese 
poets of any age, both were concerned in one way or another with experimental 
alchemy. Each of them had a particular friend among the alchemists, and the names 
of these men have by good fortune come down to us. 

I n  Li Pai's poetical works there are many references to alchemy and even whole 
poems on the subject, including one which essentially summarises the T s h a  Thung 
Chhi .~  He was a great admirer of the alchemist Sun Thai-Chhung,s who acquired 
fame by making a glittering elixir of some kind for the emperor in +744,d and he 
eulogised him in a still extant inscription dated +7qg. 

Pai Chu-I also knew many Taoist alchemists at Lu Shan and elsewhere,e but there 
was one in particular, Kuo Hsu-Chou,6 who lent him a copy of the Tshatr Thung Chhi 
in + 818. This led him once again to set up a private laboratory, and try out experi- 
ments in elixir-making with mineral and metallic substances.f But in the end he felt 
he had failed, and wrote the following poem:g 

I read it, and day by day the meaning grew clearer 
Till no doubt was left in my mind at all. 
The Yellow Sprout, yes, and the Purple Carriage 
Seemed to be perfectly easy things to produce. . . . 

* Stories about him are innumerable. We may mention only sources such as the + 12th-century 
N&g Kai Chai Man Lu,7 ch. 18, pp. I b ff. 

b I myself particularly recall the temple of L a  Tung-Pin in the centre of Thai-yuan (Shansi), now 
the provincial museum, and his shrine at the great Taoist complex at Chin Tzhu in the same province. 

C See Waley (131, PT 5 3  ff. 
The account of this 1s in the W& Yum Ying Huas (+987), ch. 562, p. 9a. Waley thought it must 

have been phosphorescent, as some sulphides are, but this idea needs further examination. 
We shall see later what he had to say of the iatro-chemical activities of his scholarly friends Han 

Yu and Yuan Chen (pt. 5) .  
f There is now a special study of Pai Chii-1's poems on immortality and alchemy by Ho Ping-Yii, 

KO Thien-Chi & Parker (I). Many of Lu Kuei-MCng's have been translated by Yates (I). 
g Tr. Waley (12), mod. auct. On the cover-names see pp. 67, 153. The last line obviously refers to 

the volatility of mercury. On the mysterium conjunctionis cf. Vol. 2, p. 333, and above, pp. 6gff. 

l ZF.FpzF RIm %B ' 8 8 &  '%ArP 
B&* 'REEkB???4& a %EE3E 



33. T H E  G O L D E N  AGE O F  A L C H E M Y  

I bade a lofty farewell to the world of men; 
All my hopes were set on the silence of the hills. 
My platform of brick was accurately squared, 
Compasses showed that my aludel was round. 
At the very first motion of the furnace-bellows 
A red glow augured that all was well; 
I purified my heart and sat in solitary awe. 
In the middle of the night I stole a furtive glance, 
The Yin and Yang ingredients were in conjunction 
Manifesting an aspect I had not foreseen, 
Locked together in the posture of man and wife 
Intertwined like dragons coil upon coil. . . . 
The bell sounded from the Chien-Chi Kuan, 
Dawn was breaking on the Peak of Purple Mist. 
It seems that the dust was not yet washed from my heart; 
The stages of the firing had gone all astray. 
A pinch of elixir would have meant eternal life; 
A hair's-breadth wrong, and all my labours lost! 
The Master snapped his fingers and rose to go; 
The Elegant Girl flew up with the smoke to the sky. . . . 

Then 'I knew at last', Pai continues, in Buddhist phraseology, 'that on the plane of 
Assembled Occasions one cannot escape from the secret laws of predestination.' That 
night he dismantled his furnace, and on the next day, he tells us, he heard that he 
had been made Governor of Chung-ch0u.a 

Some of the images of these poets have aspects of interest for the history of scienti- 
fic philosophy. The idea of a solid substance so finely comminuted as to become an 
impalpable dust able to penetrate everywhere, even through apparently impenetrable 
solids, caught their imagination strongly. Hence the expression 'bright window dust 
(ming chhuang cha1)'-assuredly a reference to the motes which can be seen dancing 
in sunbeams and shafts of light. It was perhaps rather characteristically Chinese that 
these observations did not arouse (in spite of Buddhist philosophers) any ideas of an 
atomist nature.b On the contrary, the poets laid their emphasis on permeation, pene- 
tration and rest as opposed to the ceaseless motion. They felt that the elixirs, if made 
correctly from cinnabar and other inorganic substances, must consist of such subtle 
matter, able to pass like incense smoke, as it were, through the minutest pores of 
bodies until they reached the most recondite and essential places. Here we touch 
upon something very deep-seated in Chinese medieval natural philosophy, the aver- 
sion from atomism,c and the assimilation of matter, almost infinitely divided, to chhi, 
pneuma, vapour or ernanati0n.d I n  China the line between matter and spirit was 
almost infinitely thin;e thought-emanations wind like incense-wreaths through the 

See on all this Waley (IZ), pp. 127ff. 
b Nor, in spite of Buddhist moralists, anv idea of repulsion; hung ~ h h m , ~  the 'red dust', was one of 

the most widely known expressions for 'this world' and all its emptiness. 
C Cf. Vol. 4, pt. I, pp. 3ff. 
d Cf. Vol. 2, pp. 47zff. Cf. pt. 2, pp. 86, 92 above. 
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frescoes of the Tunhuang cave-temples, and no flesh was so solid that the 'bright 
window dust' elixir could not penetrate it. Again, the Thang poets were deeply 
impressed by the ceaseless whirling motion of the motes, and took it as a symbol of 
life, contrasting it naturally with the quiescent ashes of the funeral pyre. 

About + I I 10 Hsii Yen-Chou wrote : a 

Li Thai-Pai (Li Pai) once made a poem on coming-into-being and passing away, which 
included the words : 

'Restless is life like the dust in the window's brightness, 
Yet dust and ashes of death settle to quiet at the last.'b 

For a long time I could not understand the meaning of these words, but then I got a book on 
alchemy by Mr Li (Li shih Lien Tan in which 'bright window dust' is identified as the 
wonderful medicine cinnabar (tan sha miao yaoz). 

And indeed it is true that the phrase ming chhuang chhen appears, perhaps for the 
first time, in the + 2nd-century Tshan Thung Chhi, where it is used as a poetical term 
for one of the phases in the making of an e1ixir.d Later in the + 12th century Wu 
TshCng3 returned to the subject, saying, in a passage redolent of physiological al- 
chemy : e 

Li Thai-Pai once replied to Liu Kuan-Ti4 with a poem in which he used the phrase 'it is 
like bright window dust, and death is the settling of it'. Ku Sung Tzus has a 'Song of the 
Potable Gold' (Chin I K o ~ ) ,  in which he says that the two chhi of the sun's hun7 (soul) and 
the moon's JEos (hua8)f (uniting), foster and give birth to a mysterious spirit; this, after 
many natural changes and transformations have been wrought upon it, can clearly be seen 
as the dust in the rays from bright windows. The commentary says that this means it is an 
impalpable powder. Now the 'Song of the Potable Gold' was based on the Chin Pi Chingg 
(Gold and Caerulean Jade Manual) g which says that the 'House of the Spirit' (shen shih 10) is 
the chief pivotal node of the elixir (tan chih shu niulI)-not at all the sort of thing that ordinary 
people mean by metals--and that if the elixir succeeds it will appear as an impalpable powder 

a Ha? Yen-Chou Shih Hua," ch. I ,  p. I b, tr. auct. 
b Fang fu ming chhuang chhen, ssu hui thung chih chi.13 
c Not now easily identifiable. 
d Ch. 14, p. 30b; cf. Wu & Davis (I), p. 243. Cf. PWYF, ch. IIB, (p. 456.2); p. 73 above. 

NtngKai Chai Man Lu, ch. 7, pp. 31 b, jza, tr. auct. Cf. Pzb  I Lu, a Ming book, ch. 16, p. za. 
f Surely here a synonym or scribal error for pho.I* 
g This book is not, as might be thought, the Chin Pi Wu Hsiang Lk Tshm Thtnrg Chhils (Gold and 

Caerulean Jade Treatise on the Similarities and Categories of the Five (Substances) and the Kinship 
of the Three), which has been analysed by Ho Ping-Yii (12). The date of this text (TT897) is extremely 
difficult to determine; Tshao Thien-Chhin was inclined to think that the verses might be as old as the 
+znd century, with the prose much later. There is nothing about category-theory in it now. Cf. p. 51 
above. No, the words quoted come from a work entitled Chin Tan Chin Pi Chhien Thung Chiiehl6 (Oral 
Instructions explaining the Abswndite Truths of the Gold and Caerulean Jade (Components of) the 
Metallous Enchymoma), now found only as a torso in YCCC, ch. 73, pp. 7aff. I t  is likely therefore that 
this nei tan text may have had something to do with the elusive though often quoted Chin Pi Ching, 
one of the unsolved mysteries of Chinese alchemical literature. What we have now shows no signs of 
being older than the Wu Tai period, and lacks any attribution. 
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like bright window dust. If such an elixir (so full of motion, energy and vitality) is ingested, 
it will irrigate the three Red Regions (tan thienl) of the body of man (with a life-giving 
water).a 

How delighted these medieval Chinese naturalists would have been by the pheno- 
menon of Brownian motion, and indeed with the kinetic theory of matter in general, on 
which all life as well as non-life depends. But it would take us too far to follow further 
the dancing of the sunbeam motes and the thoughts of the poets and alchemists 
about them. 

Of the other Thang emperors obsessed with the attainment of immortality after 
Hsiian Tsung, we can name Hsien Tsung2 (r. +806 to +820) and Wu Tsung3 
(r. + 841 to +847). Of the former the Hsii Thung Chih says:b 

Deluded by the claims of alchemists, Thang Hsien Tsung consumed a 'gold elixir' and 
fell into a grave distemper. He daily became furious with those officials whom he had to 
meet, and as a result the prisons were over-crowded. At midnight on a khg-tm day in 
the first month of the fifteenth year (of the Yuan-Ho reign-period) c Wang Shou-Chh&ng4 
and a Palace Attendant (nei chhang shihs), Chhen Hung-Chih,6 assassinated the emperor at 
the Chung-Ho7 Palace Hall. 

And the Hsin Thang Shu tells us of Wu Tsung that: 

on a chia-shen day in the sixth month of the fifth year of the Hui-Chhang reign-periodd 
(the emperor) built a 'Tower of Waiting and Watching for the Immortals' (wang hsien lou8) 
at Shen-tsh69.e 

Hsien Tsung and Wu Tsung, together with two of the other three intervening Thang 
emperors, i.e. Mu Tsung 10 (r. + 821 to -t 824) and Ching Tsung (r. + 825 to + 826), 
all suffered from the ill-effects of elixir poisoning,* but the interest of the court in 
alchemy was apparently undiminished thereby. 

(iv) Chemical lexicography and clcrsslfication in the Thang 
The beginning of the + 9th century saw the advent of two very important alchemical 
texts, the first a lexicographic handbook called Shih Yao Erh YaI2 (Synonymic 

a On this subject see Sect. 43, and meanwhile Maspero (7), pp. rgzff., ( 13 )~  pp. gzff. There w e n  
three Red Regions, each consisting of nine vesicles or cavities, one in the head (m wmz3), one in the 
thorax (chimg Rung1'), and one in the lower abdomen (ming m&'s). The system was not at all without 
anatomical basis, for the head vesicles probably represented the ventricles of the brain, those of the 
thorax represented the auricles and ventricles of the heart, while the viscera have many cavities which 
ancient anatomists would have known. No doubt in the minds of Thang literary men the Red Regions 
had something of the mystical quality associated with the solar plexus by D. H. Lawrence and his 
readers. 

b Ch. 575, (p. 6495.1)~ tr. auct. C 14  Feb. 820. 
16 July 845. Ch. 8, p. rob, tr. auct. 

f Against which many poets at this time warned and inveighed, e.g. Li Ho about +S10 (tr. Frod- 
sham (I), pp. xlvi, 65-6, 170-1, 193). 
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Dictionary of Minerals and Drugs),a written by Mei Piao 1 in the year + 806 ; and the 
other a compendium called Chhien Hung Chia K& Chih Pao Chi Chhhgz (Complete 
Compendium on the Perfect Treasure of Lead, Mercury, Wood and Metal),b com- 
piled by Chao Nai-An3 (otherwise known by the pseudonyms Chih I T Z U ~  and 
Chhing Hsii Tzus) about the year +808.C 

The Shih Yao Erh Y a  gives a list of no less than 163 chemical substances together 
with their numerous synonyms, the names of 69 different elixirs (twenty-five with 
synonyms), and a bibliography of the alchemical texts which the author had seen. 
Since we have a firm date for this remarkable book we are provided with some clue 
to aid us in the dating of pre-ninth-century alchemical texts. Moreover, it is only with 
the help of Mei Piao's work that we are able today to identify many of the alchemical 
terms encountered in this literature. Even now it can be regarded as the most compre- - 

hensive dictionary of Chinese alchemical synonyms that we possess. I t  reminds one 
of nothing so much as the Lexicon Alchmiae of Martin Ruhland, published in 
+ 1612,d yet eight centuries had elapsed before the necessity for the same kind of 
thing was felt in Europe. This circumstance must give pause for serious thought to 
all those who accept without qualification the usual belief that alchemy in all ages and 
nations was essentially vowed to secrecy, and that the supersession of this by the 
'plain naked natural manner of speaking' of the early Royal Society was one of the 
greatest steps in the beginnings of modem science.e Ruhland's work was doubtless 
connected with this movement, but what then was the environment in which Mei 
Piao sought for clarification and systematisation of 'chymical' experiments ? Besides, 
as we have pointed out above, some of the alchemical books before his time were 
written in remarkably lucid language (pp. 107, 130). If, as we shall see, there was a 
return to obscurity and abstruse theorising after his time, then perhaps we are wit- 
nessing yet another instance of a truly scientific development which the social con- 
ditions of Chinese medieval culture did not permit to come to fruiti0n.f 

In  saying that medieval Europeans felt no necessity for dictionaries like those of 
Mei and Ruhland we must not forget that there are extensive lists of technical terms 
in some of the Greek alchemical manuscripts.g But they often do no more than define 
the shorthand symbols used. I t  is rather interesting to reflect that the Chinese al- - 
chemists never developed a speciaI system of symbols for chemical substances and 
operations. They probably had no need to do so, because the ideographic language 
itself provided plenty of symbolic patterns, stylised drawings of high antiquity. A 

a TT894. b TTgrz. 
c The date of this text is not yet conclusively established, for there is a discrepancy in the cyclical 

characters given and the reign-period year. One of us therefore (N. S.) would prefer to place it in the 
Wu Tai or Sung. See further on this subject p. 158 below. 

d Second edition, Frankfurt, + 1661. Cf. Vol. 3, p. 645. 
c One must not attribute too much to Mei Piao's book. It gives only synonyms, not definitions, and 

was probably meant to assist memorisation. There may also be more in it than meeta the eye, as some 
of his terms seem to belong to physiological rather than proto-chemical alchemy. 

f For a glossary of cover-names used in Arabic alchemy, see Siggel (3). 
g E.g. Marcianus 299 of the + 11th century, and Paris, Bib. Kat. 2327 of + 1478. See Berthelot 

(2), pp. 92ff. ; and especially Ruska ( I  I), pp. 38off. 
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single character can carry great weight of meaning, signifying an element such as 
hung,' mercury, or a compound such as chien,z soda, or an alloy of a particular com- 
position such as a kind of brass, thou.3 At the same time it is true that the great 
majority of chemical terms throughout the centuries were of multiple-character 
nature, generally doublets, sometimes triplets and occasionally quadruplets. Never- 
theless the pictorial and symbolic quality was always there; a presumably the Chinese 
alchemists had plenty of time to write two or three symbols instead of only one, but 
as we show elsewhere (p. 157) multiple-character synonymic names were constantly 
abbreviated. Only in the latest stages of Chinese alchemy do we find any tendency to 
elaborate symbols of a form quite different from the classical spirit and line of develop- 
ment of the script itself, and paradoxically this occurred in the realm of the physio- 
logical-psychological tan school rather than in that of the chemical wai tan ex- 
perimentalists. Fig. 1362 shows two pages from the Nei Chin Tan4 (Golden Elixir of 
the Inner World), written in + 1622 by an unknown Taoist, and included in the 
nineteenth-century collection edited by Fu  Chin-Chhiians (Chi I Tzu). We shall 
try to explain these symbols in due course (Vol. 5 ,  pt. 5 below). 

Let us now reproduce two of Mei Piao's entries.b 

Quicksilver (shui yin6) is also called mercury (hung'l), 'essence of lead' (chhien things), 
'magical glue' (shen chiaog), the 'elegant girl' (chha nii"J), the 'mysterious liquid' (Man 
shuiII), '(Master) Tzu-Ming' (tm rning'z),~ the 'flowing pearls' (liu chu'a), the 'mysterious 
pearl' (hsiian chuI4), the 'flowing pearls of Thai Yin' (Thai Yin liu chu's), 'white tiger's 
brain' (pai hu nao"J), the 'long-lived Master' (chhang shhg tm"), the 'dragon fat of the 
mysterious liquid' (hsiian shui lung kaoI8), 'Master Yang-Ming' (Yang Ming tarrI9), the 
'elegant girl by the riverside' (ho shang chha niizo), the 'heaven-born' (thia sh&21), the 
'mysterious girl' (hsiian nuzz),* the 'Caerulean Dragon' (chhing lungz3),e 'divine liquid' 
(shen shuiZ4), the ' Great Yang' (Thai Yangzs), 'red mercury' (chhih hung26), and 'granular 
mercury ' (sha hungz7). . . . 

Cinnabar (tan shaz8) is also called 'essence of the Sun' ( j h  ching29), the 'real pearl' 
(chen chuso), ' sand of the Immortals ' (h sha31), ' mercury sand ' (hung sha3z), the ' Red 
Emperor' (chhih ti33), the 'Great Yang' (Thai Yanp),  'vermilion sand' (chu sha35), the 
'Red Bird' (chu niao36),f the 'red boy descending on the tumulus' (chiang ling chu erh37), 

a It was greatly elaborated in the Taoist talismans Cfu38) such as we find in ch. 17 of the Pao Phu 
Tau book (Fig. I 3 6 2 ~ ) .  These were used (until very recently) in all sorts of ways-fixed to doorways like 
the Jewish mezuzah, worn on the body, burnt to ashes and the ashes taken with water, etc., etc. 

b Ch. I, p. I b, tr. auct. 
C Cf. p. 12 above, on Lingyang (or Tou) Tzu-Ming, and immediately below. 
d A famous legendary character or goddess in Taoist sexology; cf. Vol. 2, p. 147. 

Presumably one of the symbolic animals of the four quarters, the East, more usually named &hang 
lung;39 see Vol. 3, p. 242. 

f Again one of the symbolic animals, representative of the red South; see Vol. 3, p. 242. 
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Fig. 1362. The development of symbolicnotation in late Chinese alchemy, two pages (7 b, 8a) from the Nei 
Chin Tan (Golden Elixir of the Inner World), written by an anonymous Taoist in the years just before 
+ 1622. Strangely, these symbols relate, not to laboratory alchemy or proto-chemistry, but to physiological 
alchemy (see Vol. 5 ,  pt. 5); the recycling and imagined re-combination of bodily juices and pneumata. 

The text on the right is discussing the skill of recognising and collecting the chhi of primary vitality as 
it circulates, rising and descending in the machinery of the body, so that the preparation of the inner elixir 
(the enchymoma) can be achieved. The symbols have to do with the circulation. 

The centre paragraph is an instruction on the principle of 'embryonic respiration'; the formation of 
the 'divine embryo' (i.e. the enchymoma) by the embodiment of the chhi of the four seasons, and the 
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encouragement of the play of dragon and tiger (Yang and Yin) in stillness and perfect psychosomatic 
calm. The symbols indicate the two forces. 

Chapter 2, beginning on the left-hand page, explains what the physiological alchemists meant by 
'chemical substances'. Just as the wai tan adepts extract 'true lead', i.e. silver, from (argentiferous) lead, 
for making outer elixirs, so the nei tan adepts extract the chhi of primary vitality from the juices of the 
reins (semen) for making inner elixirs. A symbol illustrates this. Lastly, the text goes on to say that while 
the wai tan adepts treat silver with cinnabar, the nei tan adepts treat the chhi of primary vitality and the 
metallous juice (diva)  with the spirit (shm) of primary vitality and original nature. 

Since books of this kind have no keys for the symbols, they must have been explained by on1 tradition. 
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the 'red boy of the crimson palace' (chiang kung chu erh'), 'seminal essence of the Red 
Emperor ' (chhih t i  chingz), 'marrow of the Red Emperor' (chhih tisuis), and the 'red sparrow' 
(chu chhiao4).a 

Mei Piao thus gives us twenty-two different names for mercury and fourteen for 
cinnabar. However, his list cannot be considered by any means complete, though the 
most comprehensive among extant Taoist alchemical texts. From the latter we can 
easily collect another sixteen synonyms for mercury to supplement Mei's list as 
follows : 

' leavings of the Count of the River% 
'son of the Chu Clan' 
the ' Great Yin' 
the 'Red Emperor's flowing mercury' 
the 'red-blooded General ' 
'golden juice of the divine liquid' 
'elixir powder summoned from the vasty deep' 
' mysterious bright dragon fat ' 
' mercurial tiger alum ' 
' bone of the Sombre Warrior' 
granular mercury' 
' golden mercury ' 
the 'flowing pearls of Thai Yang' 
' Master Ling-Yang ' 
the 'mysterious bright dragon' 
' gold-and-silver mat ' 

(H0 PO yi i5 )c  

(Chu shih t m 6 ) d  

(Thai Yin7) 
(chhih t i  liu hungs) 
(chhih hsiieh chiang-chiin9) 
(hsiian shui chin ilO) 
(chhou yiin tan shax1) 
(hsiian ming lung kao 12) 

(shui yin hu fan13) 
( m a n  wu kuI4) 
(sha hung's) 
(chin hungI6)f 
(Thai Yang liu chu") 
(Ling Yang TzuI8)g 
(hsiian ming lungI9) 
(chin yin h@) h 

I t  would easily be possible to enlarge the list of synonyms for cinnabar, but there is 
no necessity to do so here.' For example, apart from alchemical writings'l the above 
lists do not include some of the synonyms given in the pharmaceutical literature. 
Moreover there was 'coding redundancy' because some of the names were applied to 
two or more different substances.k For instance, the 'Great Yang' in the passages just 
quoted from the Shih Yao Erh Ya is common to both mercury and cinnabar. The 
two synonyms 'mysterious liquid' (hsiian shui) and 'divine liquid' (shen shui) for 

Again one of the symbolic animals, representative of the red South; see Vol. 3, p. 242. 
b Cf. Vol. 2, pp. 103, 137 above. C TT945, ch. I, p. 7b. d TT945 ch. 2, p. I a. 

The symbolic tortoise of the black North; cf. Vol. 3, p. 242. 
f For all these ten synonyms see TT899, p. 6 a  to p. 7a. 
g Again cf. p. 12 above. 
h For these four synonyms see TT902. 
i A valuable service to the history of science would be rendered by a complete and annotated trans- 

lation of the Shih Yao Erh Ya.  
J An explanation of very obscure synonyms for twenty-four substances is given in YCCC, ch. 68, 

pp. I aff. 
k This may have been because some names were functional categories-like our oxidising or reducing 

agents. 
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mercury were also terms for vinegar, according to the same writer.a 'Essence of lead' 
(chhien ihing) is also the proper name for metallic lead,b and according to another book 
the synonym given by Mei Piao for mercury, 'elegant girl by the riverside' (ho 
shang chha nu), is yet another name for metallic 1ead.c 'Real pearl' (chen chu) for cin- 
nabar conflicts with its use as the common name for ordinary pearls. I t  is interesting, 
but at the same time confusing, to note that two synonyms with opposite meanings 
can refer to the same thing; for example the ' Great Yin' (Thai Yin) and the ' Great 
Yang' or 'flowing pearls of Thai Yin' and 'flowing pearls of Thai Yang' all refer 
to the same substance, mercury. 

Apparently some of the synonyms were just abbreviated forms of others. One of the 
names for mercury not given above is 'Mr Lingyang Tzu-Ming' (ling yang tzu 
mitrgI),d i.e. the name of an ancient adept, who according to Taoist hagiography 
became an immortal by drinking water boiled with the five siliceous clays (wu shih 
chih2).e By omitting the given name one gets Ling Yang Tzu, by omitting the family 
name tzu ming. T h e y i n  Chen-Chun Chin Shih Wu Hsiang Lei says that the name 
hsiian ming lung kao for mercury may be abbreviated to lung kao,3 'dragon fat', giving 
us yet another term.* Presumably then chha nu was derived from ho shang chha nu, liu 
chu from either Thai Yang liu chu or Thai Yin liu chu, and hsiian shui from hsiian shui 
lung kao in the same way. However, things may not have been quite so straight- 
forward as this, for occasionally the alchemists did try to expound their allegorical 
terms. Here is an explanation of the synonym tm ming, not as an abbreviation of the 
personal name Lingyang Tzu-Ming, but in punning derivation from the Yin and 
Yang and the Five Elements:g 'The essence of cinnabar is born from the Sun. 
EssenwXbright; and the offspring of the sun is Fire.h Hence Fire is called the 
"son's brightness" (tzu ming). Mercury then is also known as the "son's brightness ".'i 

Even after understanding all the synonyms in an alchemical procedure one has to 
face difficulties of perhaps yet greater magnitude in identifying correctly the nature 
of the chemical substances used. Of course they usually contained various amounts of 
impurities depending on the places they came from, so that the same name cannot 
always have meant exactly the same thing to two men working in different periods 
and at different localities. An excellent illustration of this would be the case of 'nitre', 
hsiao shih,4.5 phu hsiao6.7 and man. hsiao,8.9 to which we shall return in detail at 
a somewhat later stage;f it is particularly important because of its bearing on the 

a These are given on p. 5 b of TT894. b TT894, p. I a. 
C TT945, ch. I ,  p. 8b. 4 This is given in TT899, p. 7 a .  Cf. p. 1 2  above. 
C TTz93, ch. 2,  p. zgb, and of course the Lieh Hsien Chum (tr. and annot. Kaltenrnark ( z ) ,  no. 67, 

pp. 183ff.). 
f TT899, p. 6b. 
g TT945, ch. I ,  p. 8b, tr. auct. h Cf. p. 216 below. 

Because it belonga to the (hot and sunny) south, a s  indicated by the Li trignun (cf. Vol. z, p. 333 
and Table 14),  and the compass-pointsping and ting (cf. Vol. 4, pt. I ,  p. 298, Table 51) .  It is therefore 
instinct with the element Fire. 

j Pt. 4 below. 
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discovery of the first mineral acid and the first explosive mixture.8 There we shall have 
to deal with the nitrates of sodium and potassium, sodium carbonate, magnesium 
sulphate (Epsom salt, the heptahydrate) and sodium sulphate (Glauber's salt or 
mirabilite, the decahydrate). Since we have to do with days before modem chemistry 
there is only one way of identifymg what people were dealing with, and that is the 
systematic study of exactly what they said about their products. In any medieval 
literature we have to expect much confusion, and there were sometimes differences 
of opinion and usage between the alchemists and the pharmaceutical naturalists; in 
such circumstances we have to fall back on our own judgment. 

Chao Nai-An's Chhim Hung Chia K&g Chih Pao Chi Chhhg, whether of + 808 or 
later, is a florilegium of alchemical writings in five chapters. In  ch. 4 it quotes from a 
treatise called Tan Fang Ching YuanI (The Mirror of the Alchemical Elaboratory; 
a Source-book), long confused with the + 10th-century book of Tuku Thao,z the 
Tan Fang Chien Yuan3 (The Mirror of Alchemical Processes (and Reagents); a 
Source-book).b I t  can be shown that the Chhg Lei P& Tshao pharmacopoeia in 
+ 1249 quoted directly from Chao Nai-An's compendium, not Tuku Thao's b0ok.c 

Chtng Chhiao, in the bibliographical section of his Thung Chih, about + 1150, 
included Tuku Thao's Tan Fang Chien Yuan, but wrongly used the word fang4 
(chamber or laboratory) instead of fangs (procedure or formula) given in the Tao 
Tsang. The Sung Shih bibliography, about + 1345, followed suit. Since chia6 and 
ching7 have much the same meaning (mirror), one could easily regard the two words as 
interchangeable, so it was not unnatural for Li Shih-Chen in his P& Tshao Kang Mu 
about + 1590 to alter the former to the latter. Almost certainly his only access was 
through the Ch@ La' P& Tshao, which never quotes Tuku Thao's book, but in- 
stead of attributing the quotations to Chao Nai-An's Tan Fang Ching Yuan, as the 
Chhg La' correctly does, he simply gave the name of Tuku Thao as the source. Thus 

Cf. pp. 78-9, 137-8 above, and p. 159 opposite. 
b TT918. See, for example, Yoshida (5), p. 223, which still says that the Tan Fang Ching Yuan was 

written by Tuku Thao. 
C This can be proved by examples such as the three following: 
(a) 'Mang hsiuo is capable of subduing Cfu8) orpiment' (i.e. reacting with it chemically and prevent- 

ing it from subliming as usual). For example, when treated with sodium carbonate, CO, is evolved, 
arsenic disulphide precipitated and thioarsenite formed. This sentence comes from the Tan Fang 
Ching Yuan and the same words are quoted in the Ch&g I,& P& Tshao (TT91 2, ch. 4, p. 3 b and CLPT, 
ch. 3, p. 18b). However, the Tan Fang C h k  Yuan makes a different statement altogether, saying that 
'mang hsiao subdues realgar' (TTgr8, ch. z, p. 4a). 

(b) 'Mica powder controls (chihs) mercury and subdues (fu 8) cinnabar;and it can also be ingested.' 
This comes from the Tan Fang Ching Yuan and is repeated word for word in the Ch&g Ln' P& Tshao 
(TT912, ch. 4, p. 3 a  and CLPT, ch. 3, p. 7b). The Tan Fang Chien Yuan has a similar entry, but 
without the two words i I O  and chih" (TTg18, ch. z, p. 4a). 

(c) 'Sulphur is capable of drying up (kanIa) mercury (1.e. the product of their reaction is no longer 
a liquid). It  is noted that sulphur gives a black colour with the Five Metals (forms sulphides), but turns 
red with mercury.' This passage from the Tan Fang Ching Yuan is repeated fully in the Chhg 
Tshao (TT912, ch. 4, p. qb and CLPT, ch. 4, p. 8a), whereas the Tan Fang Chien Yurm mere 
'Sulphur is capable of controlling (chih9) mercury' (TTg18, ch. I,  p. 4a). 

The whole case is demonstrated in the paper of Ho Ping-Yii & Su Ying-Hui (I). 
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two men and two centuries were confused, and statements of +808 or a good deal 
before were all attached to a writer of c. +938.a 

In his collection Chao Nai-An furnished us with a list of twenty types of gold, 
saying that the majority of these were alchemical and not genuine. The list appears 
twice, once in ch. I and once in ch. 4 with minor textual variations, indicating that 
they came from different sources. The second oneb turns up in other texts also, for 
example the book entitled Pao Tsang Lun,I datable at + 918 and attributed to Chhing 
Hsia Tzu2.C We have dealt with these lists already, when considering what gold-like 
alloys could have been produced in medieval China.d Chao's book also describes the 
properties of various substances such as malachite, realgar, orpiment, sal arnrnoniac, 
alum, vitriol, sulphur and mercury; and it contains three illustrations of alchemical 
apparatus. I t  is full of interesting things; it uses an empty hen's egg suitably supported 
as an aludel or 'chaos vessel' (hun tuns), it preserves an alchemical mantram in an 
Indian language, and most of its formulae include vegetable ingredients. For this 
reason it takes its place naturally as another of the earliest known records of a proto- 
gunpowder mixture, describing, under the heading Fu huo fan fa4 (Method of 
Subduing Alum (or Vitriol) by Fire), a composition of sulphur, saltpetre and dried 
aristolochia (mu tou lings) as the carbon s0urce.e This would have ignited suddenly, 
bursting into flames, without actually exp1oding.f The exact sequence of these first 
accounts has yet to be determined, but if Sun Ssu-MO was really the experimenter of 
the Chu Chia Shen Phin Tan Fa (pp. 137,197) the middle of the +.?h century would 
have seen that first beginning; and it does look like the most archaic procedure, for the 
carbon source in the shape of the soap-bean pods was doubtless added with far 
different intention. The Chen Yuan Miao Tao Yao Liieh (p. 78), with its use of dried 
honey, is dated plausibly by F&ng Chia-Sh&ng between the mid + 8th century and the 
end of the +gth. If our present text, which uses another kind of plant material for 
the carbon, is rightly placed at the beginning of the +gth, it could be the second 
oldest reference, but if it should turn out to be rather of Wu Tai or early Sung it could 
belong to the first or second half of the + 10th or even the first half of the + I ~ th .  Yet 
in any case it must surely precede by some time the first regular gunpowder formulae 
in the military encyclopaedia Wu Chiftg Tsung Yao of + I O M . ~  And most probably 
it will also be older than +919, the first appearance of gunpowder (huo yao6) in a 
military c0ntext.h T o  speak further of all this would too much trespass on the survey 
in Sect. 30, yet here we could hardly dispense with some reference to the earliest 

1 On the dating of Tuku Thao, and Li Shih-Chen's quotations, correct Vol. 3, pp. 671, 716. 
b Ch. I ,  p. 18a, b. 
c See pt. 2, p. 273 above. The list is given from this book in CLPT, ch. 3, (p. 109.2). 
d Cf. pt. 2, p. 276 above. 

Aristolochia sp. prob. debilis (R585; CC1559). This was recognised by Ftng Chia-Shtng, e.g. in 
(61, P. 10. 

f As F&ng Chia-Sh&ng was able to prove by a personal experiment, ( I ) ,  p. 41. 
g Cf. Needharn (47). 
h By implication. Wang Ling (I). 
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phases of so cardinal a chemical discovery. All in all, the Chhien Hung Chiu K&g 
Chih Pao Chi Chhhg is one of the alchemical texts that deserve careful study.a 

Looking back at the four centuries between KO Hung and Mei Piao one feels that 
they saw a steady advance in chemical and metallurgical experience and technique, not 
unaccompanied by promising beginnings of theory and hypothesis. There were many 
examples of clear exposition, hampered though understanding was by grave defic- 
iencies of laboratory equipment on the one hand and the continuing mystifications of 
professional thaumaturgists on the other. The + 9th century, full blossoming time of 
Thang culture, was also perhaps the apogee of Chinese proto-chemistry, for though 
there were many notable figures yet to come, they tended to be either commentators 
and disputants, or poetical theoreticians of the old school, or else--a growing develop- 
ment-advocates of the Nei Tan psycho-physiological sect, who made use of al- 
chemical terms and symbols for their very different conceptions of an inner elixir 
prepared by control of the adept's own mind and body. 

(v) Buddhist echoes of Indian alchemy 

The close relation of Taoism with alchemy and proto-chemistry in China -needs no 
further emphasis, yet occasionally there were Buddhist monks who cultivated the 
Great Work, contrary though it might have seemed to their ethos of world-renounc- 
ing p0verty.b Moreover there are a number of references to alchemy in the Ta Tsang 1 

or Tn'jitaka, the Buddhist Patrology,~ and these are of considerable interest because 
they mark the entry into China of Indian ideas, not of course by any means neces- 
sarily new to the Chiiese.d Some seem to belong to a common fund of early belief 
about alchemy which expressed itself in a dozen languages all the way from Alex- 
andria via Taxila and Nzlanda to Chhang-an, but we also know of special cases where 
Indian chemical practitioners with particular skills were welcomed at the Chinese 
imperial court--e.g. NZriiyanasvZmin about + 649, who seems to have had some pro- 
cess for preparing strong mineral acids or alka1is.e Moreover, in this or the previous 
century a number of 'Brahmin' books were translated into Chinese, as is shown by 
the Sui Shu bibliography (+636).f The PO-10-& Yao Fang2 (Brahmin Pharrna- 
ceutics), for example, may well have contained some alchemical material bordering on 
medicine, but all such texts were lost centuries ago, and we shall probably never have 
a sight of their contents. 

Waley (24), browsing through the Trzpitaka, found several references to alchemy, 
and recorded them for the benefit of his grateful successors. Most of them belong to 

Among other interesting things to be found in it are a solubilisation process using vinegar and an 
extract of sour white plums (malic acid, cf. pt. 2, pp. 250,265)~ a mention of the use of bits of tile or lamp- 
wick to stop ' bumping' during boiling, and what seems to be a reference to metacinnabarite, green or 
black (cf. Gowland (g), p. 348). 

b Cf. pp. 139, 193. On Buddhism in general see Sect. 15. C Cf. Vol. 2, p. 419. ' 
* Nor always readily accepted by them either. Indian atomism is a case in point (cf. Vol. 4, pt. I ,  

pp. 5 ,  13), though its relations with Indian alchemy remain very obscure. On Indian five-element 
theories, and concepts of chemical combination, see P. Ray (I) and Subbarayappa (I). 

Vol. I, p. 212. f Vol. I ,  p. 128. 
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the + 6th, 7th or 8th centuries, the period which we have just been discussing, but there 
is one which comes from a distinctly earlier time, raising questions about the com- 
parative development of alchemical thought and practice, so we may deal with it first. 

The Mahii~raj6ii$iirarnito-$adeda ,$cistraa is known to have been translated into 
Chinese by Kumlrajivab in + 406, and this text, entitled Ta Chih Tu Lun,I is now the 
only extant version. The putative author was NHgq-juna (a name to conjure with), 
the great Buddhist philosopher and patriarch in South India who is usually placed 
in the +and ~ e n t u r y , ~  the founder too of the very sophisticated dialectical Mldhya- 
mika logic,d but also associated with the beginnings of T a n t r i ~ m . ~  Hence we are not 
altogether surprised to hear him say:f 'By drugs and incantations (chou shuz) one can 
change bronze into gold.' Or again: g 'By the skilful use of chemical substances, silver 
can be changed into gold and gold into silver.' And e1sewhere:h 'By spiritual power a 
man can change even pottery or stone into gold.' And final1y:i 'One measure of a 
(certain) liquid (prepared) from minerals (shih chih3) can change a thousand measures 
of bronze into gold.' Here we have a clear reference to projection, but nothing in any 
of these passages would have surprised a Chinese scholar of the early + 5th century 
interested in such matters. 

All this raises the vexed question of 'NHgErjuna' and alchemy, for there may have 
been half-a-dozen people of the same name during the centuries in India, and one at 
least was an outstanding alchemist. The question is, which one ? We are certainly not 
in a position to exclude the Buddhist patriarch of the +and century, for a large body 
of semi-legendary tradition attributes just this quality to him, and he may well have 
been a polymath concerned with the study of Nature and 'natural magick' as much 
as with Buddhist philosophy and logic-besides, we remember how closely the family 
of KO Hung was involved in the development of Taoism as an ecclesiastical institution. 
At the other end of the story is the alchemist NZgZ rjuna whom al-Birfini, writing on 
India in the + 11th century, placed in the century immediately before his 0wn.J 
In between come more than one hypothetical NlgZrjuna. What is probably the oldest 
surviving Sanskrit alchemical book, the Rasaratniikara, bears this name as author, 
but on internal evidence (one is not too sure how well founded) Ray (I) places it in 
the +7th or the +8th century.k Others assume an alchemist NZgZrjuna almost as 
old as the patriarch, perhaps of the + 3rd or +4th century, to account for the legen- 
dary corpus without involving him.1 The question is quite unsolved, but more light 
is to be expected, e.g. from further researches in Tibetan texts, which sometimes 
preserve crucial information lost from both Sanskrit and Chinese. 

'Commentary on the Great Smra of the Perfection of Wisdom'; N I 169, TW 1509. 
Cf. Vol. 2, p. 424. 

C Though a remarkable and important work, few believe that more than a small part of it originated 
with him, and it may have been mainly composed somewhere in Central Asia; cf. Ziircher (I), vol. I, p. 21 2. 

* Vol. 2, pp. 404, 423. Vol. 2, pp. 425ff. 
f Taisha Trip. vol. 25, p. 178.1. g Taisha Trip. vol. 25, p. 195.3. 
h Taisha Trip. vol. 25, p. 298.2. Taisha Trip. vol. 25, p. 401.1. 
J Cf. Filliozat (10). 2nd ed. pp. 61, 116ff. 
1 E.g. Tucci (4). 
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Stein (I), commenting on Waley, wanted to bring down the date of the Ta Chih Tu 
Lun to the + 8th century to make the alchemical references agree with the probable 
date of the author of the Rasaratmikara, but this is absolutely impossible because of 
KumZrajiva, as was shown by the translator of the French version, Lamotte (I).B We 
have to do unmistakably with Chin and pre-Chin times. This leads one to have another 
look at the traditions that NHgZrjuna the + end-century patriarch and Bodhisattva 
was an alchemist. One person who certainly thought so was the pilgrim Hsiian- 
Chuang,I for there are two significant references in his Ta Thang Hsi Yii Chi2 
(Records of the Western Countries in the Time of the Great Thang Dynasty) written 
in the decade before +646. The first concerns longevity, the second aurifaction. 
Concerning the former he says :b 

The Bodhisattva Nagnrjuna (Lung-M&ng P h ~ - S a 3 ) ~  was deeply versed in the techniques 
of pharmacy, and by eating certain preparations he had attained a longevity of several 
hundreds of years, without any decay either in mind or body. Sadvaha Raja (Yin Ch&ng 
Wang4) had also partaken of these mysterious medicines and had likewise reached an age of 
several centuries. 

And a few pages further on he wrote:d 

The Bodhisattva NiigHrjuna (Lung-M&ng Phu-Sa) scattered some drops of a numinous 
and wonderful liquid pharmakon over certain large stones, whereupon they all turned into 
gold, 

much to the pleasure of the benevolent king when he returned the next day. Projec- 
tion again. 

I t  is convenient that King 'Sadvaha' introduced himself in the above passage 
because the corpus of traditions about the first NSgSrjuna has him intimately related 
to this (also somewhat shadowy) ruler. A King SHtavZhana of the +znd century, 
heading a South Indian dynasty rivalling the K u s h k  empire of Kanishka in the 
North,e does seem to be a historical figure, however: and the curious thing is that the 
Rasaratndkara contains dialogues of the alchemist with a king named Salivahana or 
Sadvahana who might be the pers0n.g This is why historians of Indian chemistry 
such as Ray are unable to exclude completely the identification of the alchemical 
writer with the Buddhist patriarch. No one indeed can as yet do this, and it is certainly 
interesting that many books on science and proto-science bore NHgZrjuna's name. 
Parallel passages to those of Hsiian-Chuang on alchemy occur in a text entitled Lung- 
Shu Phu-Sa Chuan,s but although this is hagiographical rather than biographica1,h 

a See pp. xi, 383. 
b Ch. 10, p. I I a, tr. auct., adjuv. Beal (2), vol. 4, p. 416, St Julien (I), vol. 2, p. 98. 
C The most usual name for NPgilrjuna in Chinese was Lung-Shu6 (cf. Vol. 2, p. 404), but Lung- 

Sh&ng' is also found. 
* Ch. 10, p. 12a, tr. auct., adjuv. Beal (z), vol. 4, p. 419, St Julien (I) ,  vol. 2, p. 103. 

Cf. Vol. I ,  pp. 175, 182, 207. f Renou & Filliozat (I),  vol. I ,  pp. 244, 377. 
R Interestingly, it also contains at least two descriptions of projection (Ray (I), and ed., pp. 129, 133). 
h The best account of what is known of Nagsrjuna's life is the paper of Walleser (3). 



33. T H E  GOLDEN AGE O F  ALCHEMY 163 

never gained a listing in the dynastic history bibliographies, and was assuredly written 
much later than the time of KumZrajiva to whom it was wrongly attributed, it may 
not be much later than the time of Hsuan-Chuang.a 

The Sui Shu bibliography lists three books by NZgHrjuna, a Lung-Shu Phu-Sa Yao 
Fang1 (Pharmaceutics of the Bodhisattva NZgZrjuna),b a Lung-Shu Phu-Sa Yang 
Shhg  Fang2 (Macrobiotic Prescriptions of the Bodhisattva NZgZrjuna),~ and a Lung- 
Shu Phu-Sa Ho Hsiang Fa3 (Methods of the Bodhisattva NZgZrjuna for Compounding 
Perfumes, or Incense).* As all are lost, we shall never know much of their content, 
nor who was really responsible for them. Interesting also is his connection with 
ophthalmology. The Sung Shih bibliography names a Lung-Shu Yen Lun4 (Discourse 
of NlgZrjuna on Eye (Diseases)),e and though it is lost, several derivatives of it from 
later dates are to be found. Since Wang Thaos does not quote it in his Wai Thai Pi 
Yao6 of +752 it may have been either translated or compiled between then and the 
beginning of the +9th century, when Pai h-Thien7 (Pai Chu-I) mentions the title 
in a poem. Early in the + 12th the syllable Shu collided with a word in one of the 
imperial titles of Ying Tsung so that Lung-Shu became thereafter Lung- MU,^ and 
the ancient Bodhisattva was transformed into a spiritual prince as Lung-Mu Wang.9 
From the beginning of the Sung dynasty this treatise was the chief textbook of those 
students in the Imperial Medical College who followed the ophthalmic specia1ity.f 
Among later redactions and expansions one could instance the + 16th-century Yen 
Kho Lung-Mu Lun10 (NZgZrjuna's Discussions on Ophthalmology),g with a chapter 
by the Taoist physician Pao-Kuang Tao-JenlI (probably of the Yuan), and prefaced 
by Wang W&n.I2 What is certain is that someone called NlgZrjuna was regarded in 
post-Sung China as one of the founding fathers of the treatment of eye diseases. A 
connection with mineral remedies such as the salts of copper and silver would pro- 
Gde the obvious link. Finally, on the Indian side, there is a particularly interesting 

rrt attributed to NZgZrjuna, the Rasa-vaihshika SZZtra, apparently a treatise on 
eoretical alchemy seeking to demonstrate the unity of all tastes or essences, and thus 

,,ggesting a parallel with the prim matena of the West, which could be deprived of 
certain forms and endowed with others by means of alchemical pr0cedures.h 

On the entire subject, opinions differ widely; Lamotte would not wish wholly to 
reject the traditions that make the + 2nd-century NZgHrjuna an alchemist, Renou & 
Filliozat doubt very much whether any of the Indian alchemical texts go back to him,i 
Filliozat (10) admits at least two persons of the name, Tucci (4) inclines to believe in 
a + 3rd- or + 4th-century alchemist, and Ray is prepared to identify his + 8th-century 

TWzo47; see ZUrcher (I), vol. 2, p. 340. Cf. SIC, p. 771. 
c Cf. SIC, p. 460. MSS of a Sanskrit work on the same subject attributed to NsgH juna and entitled 

Yogasasa still exist in India (Ray (I), 2nd ed., p. I 18). 
* Cf. SIC, p. 793. Cf. SIC, p. 448. 
f Its content is excellently summarised by Pi Hua-T& & Li Thao (I), who also unravelled the 

history given above. 
g Cf. SIC, pp. 449, 450. h Renou & Filliozat (I), vol. 2, p. 168. (I), vol. 2, p. 169. 
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one with the man referred to by al-Biriini, assuming that the Arabic writer somewhat 
underestimated the time which had elapsed since his death.8 Meanwhile evidence 
continues to accumulate associating the Buddhist patriarch with gold and gold-making, 
e.g. a text discovered by LCvi (8). And Indian alchemy may yet be traced back into 
the + 1st or even the - 1st century if anything historical can ever be established for 
names such as VyZdi, who is supposed to have antedated NHg5rjuna.b What we, at 
any rate, are left with, is the conclusion that clear statements of alchemical import 
came into China from India by +406. Since similar ideas had been current there, as 
we have seen, for some six centuries previously, the statements would presumably 
have passed as commonplaces. 

Let us now look at some of the other passages that Waley found. The next oldest 
would be that in the MahCyEna-samgraha-bhahya, translated into Chinese about 
+ 650 by Hsiian-Chuang himself with the title She" Ta Chhhg Lun Shih I (Explanatory 
Discourse to assist the Understanding of the Great  vehicle).^ Referring to bodhisattvas 
this text says:d 'They can turn earth into gold or other precious substances just as they 
please.' As it is a commentary on a work of Asanga, whose date is unsure, one cannot 
fix it very well in time, but it can hardly be older than + 300 nor later than + 500. 

The remaining two are of the +6th or +7th century. There is an interesting 
passage in the Avatanisaka S i i t r ~ , ~  which SikshHnanda translated into Chinese in 
+ 699 with the title Ta Fang Kuang Fo  Hua Yen Ching.2 I t  says: f 'The good man is 
like the chymical liquid called hataka,3 a single ounce of which, for whoever is so 
lucky as to obtain it, will turn one thousand ounces of bronze completely into genuine 
gold (chen chin4). But a thousand ounces of bronze are not able to effect any change 
whatever in this chymical liquid.' Since the chapter in which this occurs is absent 
from the earlier recension of c. + 420, it was presumably composed at a later date than 
that. Lastly there is an evocative story in the Abhidhamta MahZvibhEshC (A-Phi- 
Than-Phi PO-Sha Luns),g another of Hsiian-Chuang's translations (+659), to the 
following effect:h 'It took SHnaka and his minister Moon-lover (Huai-Yiieh6) twelve 
years to learn how to make gold. At last they were able to produce a button of it, not 
larger than a grain of corn; but at once they said: "There is nothing now to prevent 
us from making a mountain of gold! ".' The modem reader may be gratified to 
recognise the principle of the pilot plant in this early medieval account, but the 
identity of S~naka is even more intriguing. There was no doubt a disciple of Ananda 
called S5naka-vHsin, but Stein (I)  realised that 'Moon-lover' must be none other than 
King Chandragupta Maurya himself' and that Sinaka, by an inversion of rbles, 
is CZnakya or Chanakya, the hakim SSinHq of the Arabs, i.e. KautiIya by another 
name; famous prime minister of Chandragupta c. -300 and putative author of the 

P (I),  2nd d., p. 118. 
b See Filliozat (10); Renou & Filliozat (I), vol. 2, p. 168. NI171 (4); TW1597. 
d Taisha Trip. vol. 31, p. 358.2. e N88; TWz79. 
f Taisha Trip. vol. 10, p. 432.2. g N 1263 ; TW 1546. 
h Taisha Trip. vol. 28. Cf. Vol. I ,  pp. 102, 172, 177. 
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ArthaSListra, that wonderful account of ancient Indian government adrninistration.8 
I t  is certainly fascinating to visualise Chandragupta and Kautilya hard at it in their 
alchemical elaboratory, but whether legend or no, the story was probably recent when 
Hsiian-Chuang incorporated it, for his recension is more than three times as long as 
the similar work translated in the + 5th century. 

The general upshot is, then, that proto-chemical aurifaction may well go back in 
India to the turn of the era, even perhaps to the - 1st century, making it contemp- 
oraneous or almost so with the same complex of ideas and practices in Hellenistic 
Egypt. But by the time its echoes reached China through the Buddhist literature, 
Chinese alchemy, macrobiotic aurifaction, was already six centuries old there. 

I n  our chronological survey we are now standing at the beginning of the +gth 
century, so this may be the place to look at certain curious facts recorded by the 
Japanese monk Ennin,I who was in China between + 838 and + 847. He was unlucky 
in that his stay coincided with the purgation and even persecution of the Buddhist 
clergy under Thang Wu Tsung in +842, though he himself and those monks of 
well-known good life and learning were not greatly affected. I n  his diary entitled 
Nitto-Guhd Junrei Giydki2 (Record of a Pilgrimage to China in Search of the Buddhist 
Law), he wrote:b 

On the 9th day of the tenth month of the and year of the Hui-Chhang reign-period, an 
imperial edict was issued (to the effect that) all (Buddhist) monks and nuns throughout the 
empire who understood the forbidden arts of alchemy, incantations and anathemas, talis- 
manic exorcisms and the like (shao lien char shu chin chhi3); all monks who had fled from the 
army, or bore on their bodies scars or tattoo marks from former judicial punishment; those 
also who were avoiding terms of hard labour, or who had formerly committed sexual offences 
or maintained paramours; all moreover who were not obseming the Buddhist rules (of the 
winaya); all should be unfrocked and obliged to return to lay life. 

So far so good, but the interpretation remains a little uncertain. Shao lien4 is at first 
sight alchemy, for liens can often stand for lien,6 chemical transformation by heating, 
but as Okada Masayuki, Ennin's editor, has pointed out, the two words may be a 
reference to the Buddhist practice of self-mutilation, so abhorred by Confucians. An 
edict of the Northern Chou emperor Shih Tsung, c. + 559, had spoken of shao pei,7 
burning off one's arm, and lien chih,8 incinerating one's finger,c so far had the ideas 
of self-sacrifice and altruistic compassion run mad by this time.d Moreover, the 

a Tr. Shamasastry (I). I t  is usually regarded as dating from the - 1st century, but Kalyanov (I) 
shows that it cannot have reached its present form until the +grd. 

b Tr. Reischauer (z), p. 321, (3), p. 238,mod.auct. C The textisinChhl2mtThmg W&,ch. 1 2 5 , ~ .  Ion. * Cf. Vol. 2, p. 413. And I myself, when visiting Buddhist monasteries during the second world 
war, saw photographs of monks and abbots who had mutilated themselves in just this way. The Tun- 
huang frescoes often represent the story of the compassionate king cutting off pieces of his own flesh 
to feed hungry animals, but that a symbolic legend should have turned into a quasi-liturgical practice 
was truly an aberration of religion. And still the fire-suicides go on, as in martyred Vietnam, political 
protest being one of the forms compassion takes today. On the general background of Buddhist suicide 
and self-mutilation in a non-persecuting society, see Welch (4), pp. 324ff., Needham (43), pp. 293ff.; 
and in relation to anthropophagic practices in famine times the elaborate monograph of des Rotours (3). 
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chin chhi' of Ennin's edict echoes the@ chin tso taoz of the earlier one, i.e. 'exorcisms 
and Tantric vamaccrta practices'.a 

Another reason for doubting whether alchemy was intended arises from the 
fact that the arch-opponent of the Buddhists at this time was himself closely 
connected with elixir-making.b This was the Taoist Chao Kuei-Chen,s executed 
in +S46 after the death of Wu Tsung. His address to the throne in +Sqq 
mentioned Lao Tzu's fa' lien hsien tan4 (elixir prepared by heating and sublimation 
or distillation), and asked for the erection of a 'Terrace of the Immortals' 
(Hsien Thais) in the palace, for Taoist liturgies. This was done. In  the following 
year the Taoists were ordered to compound elixirs, and Chao asked to be des- 
patched to Tibet to find some of the ingredients, but he was not allowed to go. 
Thus the fact that the chief enemies of the Buddhists at this time were (at least in 
the broad sense) alchemists, makes it perhaps unlikely that alchemy was prominent 
in the misdeeds of which they were accused. There was plenty of scope for other 
criticisms. 

While we are on this subject we may glance for a moment at the little which is 
known in the West about alchemy in Burma, a country where it was closely associated 
with Buddhism. If only from the brief account of Htin Aung,C it is quite clear that the 
Burmese tradition of 'work with fire' (aggzya) was a very syncretistic one, as might 
perhaps be expected from its geographical position. There was indeed aurifaction, 
with references to the 'stone of live mercury'; but the main current was elixir- 
oriented, aiming at the attainment of the state of a xawgyi (=siddhi?), i.e. a hsien, 
enjoying longevity, immortality, invulnerability, impassibility, magical powers and 
eternal youth. Chinese influence may also be indicated by the division of chemical 
substances into male and female,d and a Tantric feature appears in the story of the 
trees bearing pure fruit-maidens with whom the zmgyi could couple. An Indian 
yogic trait occurs in the temporary death which the zawgyi must pass through, 
burial for seven days necessarily preceding permanent resurrection. Hellenistic 
influence might be traced in the prima materia beneath the four elements, an essence 
common to all metals from which the elixir could be formed. Alchemy seems to have 
been first cultivated by the Ari monks,e but its great period was between the +5th 
and the + 11th centuries, ending with the imposition of Theravadin Buddhism by 
King Anawrahta in + 1065. Finally, Arabic connections may be signified in the 
prominence of magic squares (cf. pt. 4), though this mathematical ploy reached its 

Including the worship of the feminine principles (iakaktis), with sexual intercourse (maithuna), 
ceremonies of feeding hungry ghosts in burial grounds (KO shen tan mo6), necromancy and the conquest 
of natural aversions, etc., etc. 

b See Reischauer (z), pp. 351, 354ff., (3), pp. z43ff.,  248ff. 
(11, PP. 41ff. * Nine female metals and twelve male minerals; hence the 'marriage of contraries' which was 

required. 
e Believed to have been Mahayana Buddhists. 
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full development a good deal later, in the time of King Dhammazedi (r. + 1460 
onwards).a Thus Burmese alchemy was a coat of many colours, linked with all the 
surrounding civi1isations.b 

(6) THE SILVER AGE OF ALCHEMY; FROM THE LATE THANG (+800) 
T O  THE E N D  OF T H E  SUNG (i-1300) 

(i) Thef i s t  scientz$c printed book, and the court alchemist ~Misttess K& 
On a previous page we had occasion to note the penetration of Taoist alchemy into 
Vietnam from the Han period onwards (p. 75) ; here we may begin by recording the 
similar spread of the Art of the Yellow and the White in Liu Chhao times into K0rea.c 
The principles of Pao Phu Tzu were propagated with royal support under the King 
of Silla, Chinhang' (r. + 540 to + 575), while the well-developed state of precious- 
metal metallurgy in Koguryd was mentioned in the P& Tshao Ching Chi Chu. Fres- 
coes of Taoist immortals and Jade Girls gathering magic mushrooms occur in + 6th- 
and + 7th-century Koguryti tombs. Many Koreans went to China to study under the 
adepts, as for example Kim Kagi in the middle of the + 9th century, and the Ishinhd 
later recorded special pharmaco-sexual techniques of the Silla masters.d Thus there 
was a very long background of alchemical medicine behind Hd Chun'ss Tongiii 
Pogam4 (Precious Mirror of Eastern Medicine, + 1610) which we quote elsewhere in 
this Secti0n.e In the + 16th century physiological alchemy was particularly studied in 
Korea, as a life like that of Yun Kunphyiings shows. Only slowly did the belief in 
the holy immortals die out, upheld by Yi Su-gwang6 in the + 14th century but 
criticised by King SZlnjo7 (r. + 1568 to + 1608) in spite of the advocacy of Yi Chun- 
min.8 But we are still in the +gth century, and must attend to events of that time in 
China. 

Towards the middle of it we come upon an event which must always remain a 
landmark in the history of chemistry, indeed of science as a whole, the first printing 
of a book on a scientific subject; as it happened, the life and work of a particular 
alchemist. We know about it mainly from a book written not long afterwards, the 
Yiin Chhi Y u  I9 (Discussions with Friends at Cloudy Pool). In this, about +870, 
the scholar and poet Fan ShuIO wrote:f 

A certain minister named Hokan Chin had given more than fifteen years' arduous study 
to the preparation of the dragon-and-tiger elixir. When he was in charge to the right of the 

a Htin Aung (I), pp. 54ff. 
b .4nd it is still very much alive. Dr Laurence Picken writes to us from Rangoon (April 1972) of 

his visit to the laboratory of a Buddhist adept (one of many hundreds). Transmutation (gold amalgams), 
elixirs (effective against diseases as well as for longevity, and even rejuvenating on plants), and ascetic 
self-purification of the operator - all are prominent. 

C See further in the book of Chdn Sangun (I), pp. 257ff. On alchemy in Tibet cf. Beyer (I), pp. 
zszff., 261ff. 

d Ch. 28, (p. 655). e Vol. 5, pt. 5. 
f Ch. 10, p. 6a, tr. auct. adjuv. Carter (I), 2nd edn ed. Goodrich, p. 59; Pelliot (,+I), p. 35. 
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River (i.e. Governor of Chiangsi),~ he sent invitations to a large number of magician- 
technicians (fang shu chih shih1) (to join his entourage). He also composed a 'Biography of 
Liu Hunga= and had several thousand copies of it printed (tiaoyin,3 with blocks), which he 
sent out to all those who were devoting themselves to alchemy (ching hsin shao lien", whether 
at court or scattered in other places within the Four Seas. 

This passage is important not only for the history of chemistry but for that of 
printing, since it still constitutes the second oldest clear reference to the typographical 
art in any civilisation. It is gratifying to know that the printer and the practical 
experimentalist joined hands at such an early date. Fan Shu goes on immediately 
afterwards, however, to a general statement against projective aurifaction and argenti- 
faction (tien hua chinyins),b not on nei tan grounds but rather on the basis of Confucian 
morality, opposed to the acquisition of inordinate private wealth and estates.c More 
interesting is the question of the identity of Hokan Chi and Liu Hung. The Hokan 
familyd was of Eastern Mongolian origin; sinified in Northern Wei, it contributed a 
number of quite eminent officials during the Thang period. Hokan Chie was Governor 
of Chiangsi between -1-847 and -1-850, so the printing of the 'Life of Liu Hung' 
must have occurred between those years. But who was Liu Hung ? Even Pelliot could 
only suggest a Liu Sung prince, Liu Hung,6 but neither he nor others of the same or 
similar names were known to have had any interest in alchemy. One there was, never- 
theless, who fills the bill, namely Liu Hung,' an alchemist ascribed to the Later Han 
period@. + 122) and appearing in a Thang alchemical dialogue prefaced anonymously 
in -I- 855, the Hsiian Chieh Lu* (Mysterious Antidotarium).f The special relevance of 
this is that it gives warnings against elixir poisoning and recommends the use of 
plant drugs as well as minerals and meta1s.g Thus the object of the use of the new 
method of mass documentary reproduction may have been a humanitarian one, to 

This curious phrase described the country south of the Yangtze as the emperor would see it 
iooking south from his throne. As Chiangsi was beyond and to the right, so Chiangsu was beyond and 
to the left. 

Cf. on this term, pp. 38, loo. 
C Others about the same time had no confidence that alchemical processes could ever bring such 

results. Li Shang-Yin9 (f813 to c. f858) left an amusing collection of epigrams entitled I-Shun Tsa 
TsuanI0 which is available in translation by Bonmarchand (I). For example, among 'things which it is 
better not to know' (ix, 5)--alchemy, for it will bring young m m  to ruin; and 'deceptive ideas' (m, 2)- 
that one can get rich by alchemy. 

d Pelliot conjectured Organ as the original fonn. Kan was sometimes mis-written as yii.lx 
a There was exceptional confusion about the Governor's name, which appears in various sources as 

Chhiian,'z ChungI3 and even Hsiang.14 
f TT921, also in YCCC, ch. 64, pp. gaff. Authorship unknown. Conceivably Hokan Chi himself? 

One of Liu Hung's elixirs consisted of five plants, including the wild raspberry and the dodder, 
all their names ending with the character tzu." Hence the name Shou Hsien Wu Tzu Wan.I6 This was 
essentially a detoxicant for avoiding the dangers of certain elixirs containing the heavy metals. Accord- 
ing to the Hsiian Chieh LW, Liu Hung inscribed the formula on a stone stele which was found again 
before the Khai-Yuan reign-period of Thang (+713 to 4-741) when Chang Kuo (cf. p. 141) presented 
it to the throne. See YCCC, ch. 64, pp. 11 b, 12a. All plants rich in oxalic acid (e.g. spinach, PTKM, 
ch. 27, (p. 92), Schafer (13), p. 147) or selenium (e.g. milk-vetch, Benfey (3), cf. Vol. 3, p. 678) would 
detoxicate mercury. 
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alert as many adepts as possible about the dangers of some of the paths they were 
pursuing. 

It may indeed be that the H s -  Chieh Lu itself was the book that Hokan Chi 
printed. The  bibliography of the Chiu Thang Shu has a Thung Chieh Lul  prefaced by 
him, including his correct date and tit1e.a T h e  Thung Chih bibliography lists a Hsien 
Chieh L u , ~  again with the preface by Hokan Chi.b So quite probably the 'Life of Liu 
Hung' (Liu Hu~tg Chuan3) was only Fan Shu's casual way of referring to the book 
properly entitled Hsiian Chieh Lu. 

Just while Hokan Chi was publishing in Chiangsi the first of all printed books on a 
scientific subject, another curious and interesting character was occupying the 
imperial attention far away in the north-west at the capital Chhang-an. Her story is 
worth reading in full, for it illustrates a notable feature in Chinese alchemy, the 
number of remarkable women who became adepts in it. From what we know of Taoist 
philosophyc this is not surprising theoretically, but the fact that it was possible within 
Chinese society is what is striking. I n  his Chiang H u a i I  Jen Lu4 (Records of (Twenty- 
five) Strange Magician-Technicians between the Yangtze and the Huai River, during 
the Thang, Wu and Southern Thang Dynasties) Wu Shus wrote, about +975:d 

Teacher Keng (Keng hsien-seng6) was the daughter of KEng Chhien.7 When she was young 
she was intelligent and beautiful and liked reading books. Fond of writing, she sometimes 
composed praiseworthy poetry, but she was also acquainted with Taoist techniques, and 
could control the spirits. She mastered the 'art of the yellow and the white' (alchemy), 
with many other strange transformations, mysterious and incomprehensible. No one knew 
how she acquired all this knowledge. 

In the Ta-Chung reign-period (+ 847 to + 859) the emperor, being fond of the elegant 
and fascinated by the strange, summoned her to the palace to observe her techniques. She 
was not added to the pool of palace ladies but was given special lodgings and called 'Teacher '. 
When having an audience she always wore green robes and held a tablet and when she spoke 
it was with brilliant eloquence and confident bearing. Her hands were so small that she 
relied upon others at meals, and she walked in the palace grounds very little, being rather 
carried about by attendants. Sometimes she would write poems on the walls, calling herself 
the 'Great Teacher of the North', but nobody knew what this signified. The Teacher did 
not often demonstrate her (divination) techniques, but when she did so the results always 
came out as she predicted. For this the emperor valued her all the more. 

When she first entered the palace the emperor enquired about her alchemical procedures; 
and upon tests being made, all her experiments proved successful. When she repeated (some 
of) them, it was seen that they were simple and not difficult. Once in a leisure hour the 
emperor said to her: 'All these processes have been accomplished by the use of fire. Is it 
possible that something might be done without heating?' She answered, 'Let me try. It 
might be.' So the emperor took some mercury and enveloped it in several layers of beaten 
bark-cloth, closing it with the (imperial) seal; this she placed forthwith in her bosom. After 
a long time there suddenly came a sound like the tearing of a piece of silk. The Teacher 

Cf. Chhen Kuo-Fu (I), vol. 2, p. 406, and Hsin Thang Shu, ch. 59, p. 4a. TJtung can be a tabu 
replacement for hsilmr. Ch. 67, (P. 793.1). 

Cf. Vol. 2, pp. 57ff. d Pp. 7 b f f . ,  tr. auct. 
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smiled and said: 'Your Majesty did not believe in my methods, but now you will see for 
yourself. Ought you not to trust me ever hereafter ? '  Then she handed the packet back to 
the emperor, who saw that the seal was unbroken, and upon opening it found that the 
mercury had all turned to silver. 

On another occasion during heavy snow the emperor asked her if she could turn that into 
silver also. Saying that she could, she cut up some hard snow into the form of an ingot and 
threw it into a blazing charcoal fire. The ashes rose up and all was covered over with charcoal; 
then after about the time required to take a meal she said it was done, and taking out the 
red-hot substance, put it on the ground to cool, whereupon it brightened and took the form 
of a silver ingot, with the same knife-marks still on it. The under-surface, which the fire had 
reached first, looked like stalactites. Later the Teacher made a lot of 'snow-silver', so much 
that she presented vessels made of it to the emperor on his birthday. 

She also had many other ingenious ideas, and what she made always exceeded other 
products in quality. (People from the) South Sea regions once paid tribute to the court of 
things rare and strange, such as distilled attar of roses (chhiang weishui') and Borneo camphor 
(lung nao chimgz). The former had a fragrance most pure and fresh, while the latter had 
aphrodisiac properties. Thus the emperor valued it very much, and often drank wine flav- 
oured with it, finding that the fragrance lasted in his mouth for several days. He also be- 
stowed (samples of) it on the officials about him. However, the Teacher said that there was 
something much better than this, and when the emperor asked if she could make it she replied 
that she would try, and that it should be possible. So she wrapped the camphor in a silk bag 
and hung it in a glass vessel (liu-liphingt). The emperor personally sealed the vessel, and 
then watched it (the process), with wine beside him. After a space of time sufficient for a 
meal, the Teacher said that the camphor had already been (transformed into) a liquid 
Cchicmg4). The emperor rose from his seat, put his ear to the vessel and listened; he heard, 
indeed, the sound of dripping (ti li sh&s), then he returned to his seat and went on drinking. 
After another interval, he observed some liquid like water within the glass vessel. On the 
following day he opened it and it was half full of liquid with a fragrance far stronger than 
before (i.e. than the original flavoured wine). 

Later on the Teacher appeared to be pregnant, and told the emperor that she would give 
birth that night to a baby who would be a great sage. The emperor caused everything to be 
prepared, but towards midnight there came a violent thunderstorm, and the next morning 
she had regained her normal size, but no baby was to be seen. She said that the gods had 
taken it away and that it could not be got back. 

The Teacher was fond of wine, and just like other people in love affairs and sexual relations. 
Moreover in the course of time she fell ill and died. Formerly the holy immortals often mixed 
with human beings-perhaps she was one of them. I myself often heard talk about her, but 
the rumours of the palace were various. Finally I was told the true story by Hsii Shuai,6 the 
grandson of Hsii I-Tsu,' who had himself been (on duty) in the palace, and knew all about  it.^ 

From this vivid picture of a woman adept at the Thang court the chemist will retain 
with interest the impression of a Chinese emperor watching what was essentially a 
Soxhlet continuous extraction process, the formation of a strong solution of camphor 
in hot alcohol. The  connection of this with the distilling of essential vegetable oils, 
which Teacher K$ng certainly knew all about, is also evident enough. But of course 

The last two paragraphs are here slightly abridged. 
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she was obviously skilled, like other Taoist alchemists encountered in these pages, in 
what we should now call conjuring tricks; besides possessed, no doubt, of a hypnotic 
personality (cf. p. 186). At any rate she got away with it, and died in her bed, which 
was more than every one of her colleagues was able to achieve. 

(ii) From proto-chemistry to proto-fhysiology 

During and after the +gth century there seems to have been a general trend in 
alchemical writings from originality to compilation, from clarity in style to obscurity, 
and from proto-chemical techniques (wai tan 1) to psycho-physiological exercises (nk 
tanz). We have just seen that both Mei Piao and Chao Nai-An were essentially 
compilers, one producing a dictionary and the other a florilegium. But there are three 
interesting alchemical texts definitely traceable to the second half of the + 9th century. 
The first is the Hsiian Chieh Lu3 (Mysterious Antidotarium) already mentioned,a the 
work on elixir poisoning by the anonymous writer of + 855. A version with another 
title, Yen M& Kung Miao Chieh Lu4 (The Venerable Yen Men's Explanations 
of the Mysteries),b is essentially the same text as this, but without the formula for the 
'Five-Herbs Immortality-Safeguarding Pills' (shou hsien wu txu mans). We shall 
have occasion to refer to this book again in the discussion of elixir pois0ning.c 

The second book is the Thung Hsiian Pi Shu6 (Secret Art of Penetrating the Mys- 
tery),d written by Shen Chih-Yen7 soon after + 864. This is mainly a treatise on the 
medical prescriptions used by the alchemists,e but it contains an interesting method 
for the preparation of lead acetate, with which the 'Imperial Baldachin elixir' (hua 
kai tans) was made.* This method will be described in Section 34 on chemical 
technology. 

The third book is the Huan Tan Chou Hou Chiieh9 (Oral Instructions on Handy 
Formulae for Cyclically-Transformed Elixirs),g compiled by writers mostly anony- 
mous probably during the period +874 to +879 or not much later. This book has 
been attributed to KO Hung, but wrong1y.h I t  deals mainly with cinnabar, mercury 
and lead, employing many synonyms and using the proto-scientific theories in its 
explanations; it mentions heating times, and gives one alchemical diagram. The fol- 
lowing passage may serve to illustrate the difficulties of Five-Element theory in 
coping with the facts : 1 

The Oral Instructions say: ' red lead' (hung chhien'o) is cinnabar. The liquid extracted from 
cinnabar indicates the presence of the (element) Water. This is the Yin within the Yang, 

a P. 168. The H d a  certainly stands for Halm;" cf. Chhen Yuan (4), p. 153. 
TT937. C See Vol. 6 below. * 77'935. 
It is interesting to learn that elixirs containing heavy metals were never to be given to pregnant 

women, as the foetus could be harmed. 
f On this constellation-name seevol. 4, pt. 3, pp. 567,571,583. It was highly important in navigation. 

TT@. h Cf. p. I 10 above. 
i Ch. I, p. ga,b, tr. auct. In understanding it, Vol. 2, p. 257, will be useful. 
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that is to say, mercury. What comes out of cinnabar indicates the presence of Yin. Yet when 
the Yang combines with the (element) Metal, it gives mercury. Hence this cannot be endured 
by the (element) Wood, which is controlled and conquered by the (element) Metal. Now the 
(element) Metal holds the (element) Water within its womb. To keep the (element) Water 
at ease one has to maintain the (element) Metal. The (element) Wood holds the (element) 
Fire within its womb. The (element) Water is needed to control the (element) Fire. Hence 
the (element) Water within lead answers to the same (element) Water within mercury, while 
the (element) Fire within lead also answers to the same (element) Fire within mercury. 
(Therefore amalgamation occurs.) The (element) Wood is embodied in their nature and the 
(element) Fire combines their form. 

The Oral Instructions say: The (element) Water within lead (chhien dui') implies (an 
affinity for) mercury. What is found in nature (disseminated as ores), cinnabar, contains 
Yang mercury (Yang hungz). Yet mercury beIongs to the (element) Water, so mercury 
extracted from cinnabar is Yin mercury (Yin hungs;). . . . 
Anyone who feels that this kind of thing is less illuminating than it might be is invited 
to reflect that exactly the same sort of argumentation was going on among the Aris- 
totelian proto-chemists of late Renaissance Europe, and that Robert Boyle's 'Sceptical 
Chymist' of + 1661 was written primarily to show that neither the Four Elements of 
scholasticism nor the Tria Prima of Western alchemy could ever hope to do justice to 
the volume of new chemical knowledge. But here we are in the + 9th century, not the 
+ 17th, and the writer of the Hwn Tan Chou Hou Chiieh was doing his best for a 
rational explanation. 

Three other Thang alchemical texts in the Tao Tsang are worthy of mention here; 
(a) the Ta Tan Chhien Hung Lun4 (Discourse on the Lead and Mercury of the Great 
E1ixir)a by Chin Chu-Pho,s (b)  the Huan Chin Shu6 (Account of the Cyclically (-Trans- 
formed) MetaIIous Enchymoma)b by Thao Chih7,C and (c) the Tan Lun Chiieh Chih 
Hsin Chimg (Elucidation of Secret Teachings concerning E1ixirs)d written by Chang 
Hsiian-TC.9 It is not possible to give any of them an exact date. All three are more 
concerned with physiological than with proto-chemical alchemy, and urge great 
caution about the danger of poisoning by elixir preparations. 

T h e  Ta Tan Chhim Hung Lun is a small tractate purporting to deal with lead 
amalgamation, as its title implies. The  following passage goes to show the mutationist 
style of Chin Chu-Pho's writing: 

Lead is a Yin (substance), black in colour and corresponding to the Sombre Warrior 
(hsiian mIO).e Its trigram is Khm,I1 which belongs to the North, and its cyclical characters 
are jen and kuei.f The (element) Water is born from the (element) Metal, so that there is 

TT916. 
b T T ~ I ~ .  T h e  text is also excerpted in YCCC, ch. 70, pp. 13aff. 
C See further on him in pt. 5 below. 
d TT928. The text is also to be found in YCCC, ch. 66. Tr. Sivin (5). 

Symbol of the North (cf. Vol. 3, p. 242). 
f Compass-points adjacent to due north (Vol. 4, pt. I, Table 51). 
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Water within Metal.& The colour of Metal (as such) is white, corresponding to the White 
Tiger.b Its trigrarn is Tui,I which belongs to the West, and k h g  and hsin are its cyclical 
characters.~ This is gold.* 

Mercury is a Yang (substance), blue-green in colour and corresponding to the Caerulean 
Drag0n.e Its trigram is Chen,2 which belongs to the (element) Wood in the East, and has 
chia and i as its cyclical characters.f Now the (element) Wood can give birth to the (element) 
Fires Hence mercury can give rise to cinnabar. The colour (of cinnabar) is red. It is the 
Red Bird,h and its trigram is Li,3 which belongs to the South. Its cyclical characters are 
pinfand ting,l and it is associated with the (element) Fire. 

Hence Khan corresponds to the (element) Water and to the moon, (denoting) lead, while 
Li corresponds to the (element) Fire and to the sun, (denoting what can be made from) 
mercury.j 

The Huan Chin Shu makes frequent reference to Wei PO-Yang's Tshan Thwtg Chhi, 
emphasising however that the mercury and lead mentioned therein must not be 
regarded as real metals. T o  quote from Thao Chih:k 'Those who say that mercury 
can be made into a ''gold elixir" are deceiving others, (and those who) claim that 
cinnabar can arrest the process of ageing do not understand the Tao.' 

In  Chang Hsiian-TC's Tan Lun Chiieh Chih Hsin Chien the number of substances 
used for elixir-making (if that was what it was) is much reduced. I t  talks of lead and 
mercury only, again in a way reminiscent of the time of Wei PO-Yang. I t  also warns of 
the danger of poisoning if such things as alum, sulphur and sal arnrnoniac are used. 
All these marks are characteristic of the nei tan school. 

From the late +gth and early + 10th centuries come many stories of projective 
aurifaction and argentifaction (often involving conscious deception),l as well as of 
successful longevity or preservation of youth by means of elixirs. Chhen Yiin-ShCng4 
(fl. + 904 to +943) was one who achieved all these.m Sometimes the production of 
'purple sheen gold' (tzu mo chins) is mentioned, curious in view of Hellenistic i6sis.n 

Tshai Thien6 could make this, about + 875, though later exposed as 'incompetent' 
and executed.0 The same source tells us of another alchemist, Tsung Hsiao-Tzu,7 
who used to foretell the success or failure of his operations by the use of a diviner's 
board when in exile in Szechuan about + 88o.P HO Fa-ChhCngs got artificial silver 

a See Vol. 2, p. 257. b Symbol of the West. 
C Compass-points adjacent to due west. 
d One would have expected yellow gold to belong to yellow Centre. 

Symbol of the East. 
f Compass-points adjacent to due east. 
U See Vol. 2, p. 257. h Symbol of the South. 

Compass-points adjacent to due south. 
J TTgr6,  p. I U ,  b, tr. auct. Slight emendations to the text as it has come down to us have been 

necessary in order to make sense of it. 
~ ~ $ 1 5 ,  p. 5a, tr. auct. 

1 See, e.g., Tu Hsing Tsa Chih ( + I I 76), ch. 6, p. I I b ; Kuei Yua Tshung Than,g in L& Shuo, ch. 52, 
P. 5a. 

m Chianz Huai I Jen Lu (c. +975), p. 15a. Cf. the discussion in pt. 2, pp. 23,253 ff. above. 
0 Pei M&g So Yen (c. +950), ch. 11 ,  p. 4a. Cf. Miyakawa Hisayuki (I). 
P Ibid. p. 5b;  we have mentioned him before in Vol. 4, pt. I, p. 269. 



I74 33. A L C H E M Y  AND C H E M I S T R Y  

(yao yin 1 )  from a Buddhist monk who eventually under duress taught him a misleading 
method, with which he nearly came to grief at the Szechuanese court of Wang Yen2 
(r. + 918 to + 925).a A general, Chang Chih-Fang,3 successfully demonstrated a 
'method of concreting mercury by projection' (kan shui yin tim chih4)b before an 
assembly of scholars, saying that he himself did not pretend to understand it, but had 
forced a Taoist to give him the materials and instructi0ns.c Again, about +S75 
Shenthu Pieh-Chias was practising 'the gilding of tiles by a projection method' (tim 
chuan wa pan yeh6) but became involved with greedy and unscrupulous officials and 
so lost his life, though his son Shenthu Ssu-Ma7 kept some of the mercury-projec- 
tion chemicals (tim hung yao8).d 

(iii) Alchemy in Japan 

Standing now at the very end of that Thang period during which Japanese culture 
crystallised into its permanent form, one is naturally moved to ask questions about the 
role of alchemy there. On previous pages we have said something on the penetration 
of Chinese spagyrical art and knowledge southwards to Vietnam and Burma, north- 
wards to Korea-what of its spread eastwards to Japan? 

When one surveys medieval Japanese alchemy and early chemistry one notes first 
of all a general similarity to China in simple chemical and metallurgical techno1ogy.e 
But then there appears a distinct difference in that elixir alchemy was just as promin- 
ent as in China though aurifiction and aurifaction were hardly known or practised at 
all. It seems that ancient Japan was relatively rich in natural goId, both mineral* and 
alluvia1,g as well as being able to get still more of it from the Siberian tribes;h for this 

P Ibid. p. .+a. b On the term ticn see pp. 38, loo. 
C Ibid. p. 3 b. Bid. p. ga. Cf. Miyakawa Hisayuki (I). 
C This can readily be seen by leafing through the inorganic chapters (59-61) of Terashirna Ry~an'sg 

Wakan Sanzai Zue*O of + 1712, translated by de MCly (I). Names of Japanese localities where mines 
and chemical industries existed are often given. 

f The Shoku-Nihongi" records an edict by the emperor MommuI2 about gold-mines in +698. One 
famous medieval source was the island of Kinkazan,I3 off the coast north-east of Sendai," where the 
works must go back at least to +725, for in that year the emperor Shfimu,'s pleased at their rich tribute, 
changed the reign-period name to Tempy~-KampuI~ in its honour. I visited the beautiful Shinto 
temple on Kinkazan in 1971 with Dr  Yoshida Tadashi, Dr  Lu Gwei-Djen and Dr  Dorothy Needham. 

g Cf. de Mtly (I), text, pp. 12-13, tr., pp. 14-15; Tsunoda & Goodrich (I), pp. 50, 83, 120. 

h Evidence for the richness of medieval Japan in gold can be adduced from theKitab aI-Masdlik 
ma'l-Mamdik of Ibn Khurdadhbih, c. +%g. ' In  the eastern parts of al-Sin (China)', he wrote, 'is 
the country of al-Waqwaq, which is so rich in gold that its people make the chains of their dogs and 
the neck-rings of their apes from gold, and they bring to market shirts woven with gold (threads) for 
sale' (from Bibl. Geogr. Arabicmm, ed. de Goeje, vol. 6, p. 69, tr. Dunlop (6) ,  p. 158). Marco Polo 
four centuries later emphasised the same thing (ch. 159 on Cipingu, Moule & Pelliot tr., vol. I, pp. 
357-8). And after yet another four centuries the readers of the Philosophical Transactions of the Royal 
Society learnt from 'an ingenious Person that hath many years resided in that country' how Japan was 
'exceedingly stored with gold-mines' (Anon. (log), p.. 985). 

We are able to illustrate the Arabic accounts by a plcture (Fig. 1363) from an illustrated manuscript 
(Roy. Asiat. Soc. 178) of Zakariys ibn Muhammad ibn Mahmfid al-Qazwini's world geography, 'Aja'ib 



33. T H E  S I L V E R  A G E  O F  A L C H E M Y  I75  
reason artificial 'gold' was not particularly interesting.8 In the great collection of 
poetry assembled in +759, the Many6shE1 (Anthology of a Myriad Leaves), there 
are many references to gold and to gilt objects; moreover we know that such works as 
the gilding of the colossal Buddha image in the TGdaiji2 temple at Nara about + 770 
were done on a lavish scale. Thus when the novelist Takizawa Bakin:, about 1820 
wrote a story of aurifactive alchemy in his Kinsei-setsu Bishdnen-roku,4 based on the 
early + 17th-century Chinese collection Chin Ku Chhi Kuan (see p. 213 below), the 
idea was quite strange to Japanese readers, some of whom afterwards sipposed that 
aurifaction was a modem art which had originated as late as that time. 

But with the 'chemo-therapeutic' element of Chinese alchemy the case was quite 
otherwise; drugs of longevity and immortality, whether plant or mineral by origin, 
were accepted with eagerness. How far Taoist ideas penetrated into Japan, influencing 
the beginnings of Shintoism, is a very moot point-certainly no recognisable Taoist 
Church ever developed there, though similarities between the two religions and their 
history strike every 0bserver.b In any case the conception of the hoIy immortals 
(hsiens), men persisting eternally deep in the forests or among the clouds, is to be 
found in Japanese culture fairly early, even though mixed already with Buddhism as 
soon as we can discern it. The Nihon Ryo-iki6 (Record of Strange and Mysterious 
Things in Japan), written in + 823, has several accounts of thaumaturgists and apotro- 
paists who were believed to be able to fly through the air like hsien and to exist without 
food, or at the very least without cereal food. One of these we have already met with 
(pt. 2, p. zgg), En-no-Sh6kaku7 (or En-no-GyGja*), a quite historical character who 
was born in + 634 and died after + 701, undoubtedly a mountain magician but whether 
really the founder of the shugendd9 cult or not remains still uncertain.c Another 
recluse, Kume no sennin,"J in the + 9th century, besides communicating with spirits, 
al-Makhlgqdt (Marvels of Creation). The book was written about + 1275, and the MS dates from some 
two centuries later (cf. B. W. Robinson (I), p. 206, who identifies the painter; and Mass6 (I) illustrating 
Bib. Nat. Suppl. Pers. 332). Al-QazwinI echoes Ibn Khurdgdhbih verbally, attributing the account 
however to Mubarnmad ibn-Zakar~yii al-Rgzi, but adds that all Japan's seventeen hundred islands are 
ruled by a queen (tr. in Eth6 (I) ,  pp. 217, 221-2, cf. 420; Ferrand (I), vol. 2, pp. 300-1). One Mtisa 
ibn al-Mubarraq al-Shjrafi says that he went there and saw her sitting on her throne in naked perfec- 
tion, with a great golden crown on her head, and four thousand beautiful sewing-maids around her 
similarly attired. This was either a reminiscence of +4th- or +5th-century Japan before the time of 
Chinese and Buddhist influence, or a confusion with some hotter country, possibly inspired by paintings 
or carvings of Indian apsaras or yoginis-but the gold is what is relevant here. Clearly the Japanese 
never lacked it. As for all the girls, there might be some connection with the voluminous legends of 
'Kingdoms of Women', on which see Pelliot (47), vol. 2, pp. 671 ff., 681 ff. 

a Such at any rate is the view of Yoshida Mitsukuni (6),  pp. zobff., one of the few scholars who have 
investigated medieval Japanese alchemy. What follows in the next few paragraphs is based to a large 
extent on his researches. 

b Cf. Kubo Noritada (I); Tamburello (I). Of the legendary (or semi-legendary) coming of HsU Fu, 
Chhin Shih Iluang Ti's - 3rd-century macrobiotic explorer, to Shingti in Japan, we have said something 
at the appropriate place (p. 18 above). 

C Biography in iViha Ryo-iki, ch. I, no. 28. The Shoku-Nihongi (+797) says that he had contact 
in +699 with a physician Karakuni Hirotarin who from his name could have been a Korean. Similar 
significant contacts earlier in En-no-Shakaku's life would have been possible, even likely. 
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was adept at flying, raising and quelling storms, etc.;a and similar powers were 
ascribed to Y6shy6 sennin I v. + go~).b Self-mummification is reported of a foreign 
magician in + 8 5 4 . C  The Taoism latent in all these affairs is evidenced rather clearly by 
the broad spectrum of yambushi2 ('mountain monk') practices which have continued 
down to our own time, on the one hand asceticisms going much beyond the normal 
celibate community life of mainstream Buddhism, and on the other the almost 
Tantric valuation of sex which made it right for yambushi to marry (often shaman- 
esses) and to be Shinto priests as well.* 

Again, the literature of the + 9th century contains some markedly Taoist elements. 
The oldest text written in the katakanu syllabary, the Taktori Monogataris (Tale of 
the Bamboo-Gatherer), probably dates from about +865.e Set in an atmosphere of 
semtin4 (immortals) and tmins  (deities, jade girls, etc.), it describes the finding of a 
baby in a thicket, and her growth into an outstanding beauty. Kaguyahime,6 however, 
though very dear to the old man and his wife, is really an immortal exiled from the 
mo0n.f She is courted by five distinguished suitors$ and eventually by the emperor 
himself, but when the time is ripe, upon a night of full moon, a heavenly host descends 
to conduct her home. She leaves with them, but not before sending a letter and a poem 
to the mikado, together with a vessel containing some of the elixir of immortality. 
These daring not to keep he later causes to be burned upon Mt Fuji no Yama. Thus 
in +gth-century Japan we find a legend profoundly Taoist in character witnessing 
to the great influence of Chinese cu1ture.h 

Many other signs of it can be found. The lore of lucky and unlucky days, for ex- 
ample (shou f i g  shen7), and a great use of talismans (fu 1u8) in the style of KO Hung, 
written e.g. with cinnabar ink on white paper, permeated the Nara and Heian courts.' 
At the same time the Taoist theory of the 'three corpses' (sun shih9) in the body,J 
and the Taoist respiratory exercises (fu chhi faIo),k figure prominently enough not 

a His deeds are recorded in the Konjaku Mot~ogaimi,~~ a wllection of traditions wmpiled in + I 107, 
and in the later miscellany Twezuregusa1a (+ 1338)~ Porter tr., p. 14. 

b See the Nihongi Ryaku," and the FWO Ryakuki14 of + I  198. 
C Montoku-Jitsuroku15 (+8;rg), one of the six classical histories of Japan. On self-mummification d. 

Ando Kosei (2); Anon. (103); and pt. 2, pp. 29gff. above. 
* Cf. Hori Ichiro (z), p. 78. 
0 The outside limits are +81o and +955. There is a noteworthy German translation by Matsubara 

Hisako (I). Cf. Yasuda Yuri (I), an abridged version in English. 
f On the relation of the moon to alchemy and elixirs cf. p. 63 above. 
g These, it is thought, probably symbolise the five elements. 
h On the book and its background see the monograph by Matsubara Hisako (z), which includes a 

less literary translation more suitable for scholars. The Taketon' Monogatari is full of alchemical echoes 
--one of the suitors has to bring asbestos cloth (see Vol. 3, pp: 655ff.), another is sent to the Isle of 
Ph&ng-Lai for a branch of the tree made of precious metals and jewels (cf. p. ~ g ) ,  a third must fetch the 
night-shining jewel (Vol. I,  p. rgg), and finally Kaguyahime dons a cloak of feathers before taking off 
(cf. vol. 2, p. 141). 

i Yoshida Mitsukuni (6), pp. 18gff. 
j Cf. Kubo Noritada (2). 

k See our account of physioIogica1 aIchemy in Vol. 5, pt. 5. 
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builder of the Tbshbdaijir temple at Nara,a had a reputation for pharmaceutical 
learning which earned him the appellation of 'the Shen Nung of Japan'.b And else- 
where (pt. 2, p. 161) we have seen something of the Chinese drug specimens deposited in 
the Shasain Treasury in + 756 and preserved there to this day (cf. Fig. 1364~-d). As for 
books, we are fortunate that there still exists a Japanese bibliography drawn up about 
+ 895 which notes many works of Chinese origin extant at that time, the Nihon-koku 
Ganzai-sho Mokurokz compiled by Fujiwara no Sukeyo.3 Among sixty-three Taoist 
titles and sixty-eight on medicine there are at least six clearly concerned with alchemy 
in one form or an0ther.c 

I t  is thus not surprising that throughout the whole of the Heian period, from about 
+795 to + 1185, the imperial court and the nobility were consistently devoted to 
longevity medicines, at first primarily of plant origin but later more and more mineral 
and metallic. In the + 8th century general chhang sh6ng.r tonics, powders compoun- 
ded from plant materials alone, were widely used;d but from the reign of the emperor 
Sagas (+ 809 to + 823) more daring elixirs supervened. He himself took, contrary to 
the advice of his physicians, powdered quartz (pai shih ying6) and a 'potable gold 

This still exists in full use and preservation. The  name commemorates the Chinese origin, and the 
words chao-thi transliterate Skr. caturdiia, the four directions of space, whence would congregate the 
monks of the temple. Grateful thanks are due to the Rev. Endo Shaen, Sub-Dean, for his hospitality 
and tireless explanations on the occasion of our visit in the summer of 1971, accompanied by Prof. 
Yabuuchi Kiyoshi, Prof. Shirnao Eikoh, Dr Hashirnoto Keiza and other friends. 

b See the biography by Ando Kosei ( I ) .  

c These are as follows. (I) A ThaiChhin~ Chu Tshao Mu Fang Chi Yao' (Collection of all the 
Important Plant Drug Prescriptions; a Thai-Chhing Scripture); this is in both Thang dynastic biblio- 
graphies but was afterwards lost. (2) A ThaiChhing Shen Tan Ching? and (3) a Thai-Chhing Chin I 
Tan Ching.9 These may have beenparts of TT873, the still existing Thni-Chhing Chin I Shen Tan Ching10 
(on which see pp. 96,99); though the Sui and both the Thang bibliographies list also a Thai-Chhing Shen 
Tan Chun.q Ching,I1 which does not seem to have been preserved, at least under that title. (4) A Shen 
Hsim Chih Tshao Thu12 (Illustrations of the Mushrooms of the Holy Immortals), and ( 5 )  a H& Tshao 
Thu13 (Illustrations of the Drug-Plants of the Immortals). Both these probably had some connection 
with the Shen Hsien YU Chih Jui Tshao Thu14 ascribed to Thao Hung-Ching15 in the Sung bibliography 
but lost long since. There still exists, however, as TT837, the Shm Hsien Fu Shih Ling Chih Chhang 
Phu Wan Fan.q16 (Prescriptions for making Pills from Numinous Mushrooms and Sweet Flag, as taken 
by the Holy Immortals), which may be a related text. Lastly (6), the Chih Tshm Thu17 (Illustrations 
of Mushrooms and Plants) may have been identical with the treatise of the same title in the Sui and 
both Thang bibliographies, and attributed to Sun Ssu-Mo18 in the Sung one. A presumably related 
work still exists, the Thai-Shang Linz-Pm Chih Tshao Phin'9 (TT1387). We shall return to these 
interesting texts in Section 38, when dealing with botanical iconography and mycology. In the meantime 
the Taoist flavour of all this is so obvious that it needs no emphasis. 

d E.g. t o s u ~ a n , ~ ~  shimneihokusanzl and do~hiyasan ;~~  the composition of all of which can be found 
in the Chhim Chin Yao Fang (c. +655), and similarly in the Ssll Shih Tsumr Yao,z3 a technical 
encyclopaedia for farming families put together by Han 0% about a century later (pp. 47, 82, 168, 
169). 
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elixir' (chin i tanI).a Towards the end of his reign the imperial physician Mononobe 
K6sen2 produced a treatise with the significant title She  ̂Yang Yao Chiiehs (Setsuyd 
Yoketsu3), i.e. 'Important Instructions for the Preservation of Health conducive to 
Longevity'. The court was always ready to listen to herbalists as well as to metallurgi- 
cal alchemists, and under Montoku4 (r. + 851 to + 858), a pharmaceutical adept 
Takada Chitsugis was authorised to plant special physic gardens full of kou chhi6.b 
So also, during the later + 10th century there was a great vogue for black myroba1ans.c 
The admiration of the Heian court for everything foreign, and its propensity for 
continual medication, can be seen in the life of the Regent Fujiwara no Tadahira'7 
who died in +g49 after chronic illness of long duration. In his diary he reports the 
taking of elixirs also by the emperor Daigog (r. + 897 to + 930). Besides chin i tan, 
there were 'stalactite pills' (chung j u  wanQ), 'red snow', i.e. powder (hung hsiieh'o) 
and 'purple snow' (tzu hsiiehlI); both these last complex mixtures containing mer- 
curic su1phide.d 

During the centuries of upheaval and civil strife after the Heian period interest in 
elixirs lessened, though it would be possible to follow much further the fortunes of 
mineral therapy and alchemical medicine in Japan. But enough has been said to 
suggest that of all the countries within China's intellectual field of force Japan was the 

a This was almost certainly the chin i h w  shm tm12 described in slightly later books. I t  appears 
almost simultaneously in the Ishid6 (+982) and in the Thai-Phing Shhg Hui Fung13 of +g92 (now 
rare), by Wang Huai-Yin,I4 Cheng Yen15 et al. A complex preparation, it started with magnetite and 
sulphur, and involved heating such inorganic substances with the urine of youths-if the total solids 
of this remained, the result could perhaps have contained some of the urinary steroid hormones. As 
we shall see in Vol. 5 ,  pt. 5, procedures of this kind appear to go back at least as far as the latter part of 
the +8th century; meanwhile see Lu Gwei-Djen & Needham (3). Thai-Phing Hui Min Iio Chi Chil 
Fang16 (p. 104) adds red bole clay but does not mention the urine (+ 1151). 

The 'potable gold' preparation was favoured also by one of Saga's successors, Nimmy6" (r. +833 
to +850), who supplemented it by 'pills of the seven chhi' (chhi chhi wanI8). Full details are in the 
Shoku-A7ihonkoki,'9 a history concerned only with this reign. 

I.e. Lycium chinense (R I 15, Stuart (I), p. 250). The account is in the Matoku-Jitsuroku. 
C These are fruits of theCombretaceousvine Tenninalia chebula (R247, Khung et al. (I ), p. I 120.1 ;Anon. 

(log), vol. 2, p. 988.1), essentially an Indian medicinal product. Jap. km'rokugun corresponds to Chinese 
ho-li-lPO (cf. Skr. hmitaki, Tam. Kadukai); cf. Burkill (I), vol. 2, p. 2134; Ainslie (I), vol. 2, p. 128. 

* The formulae are in the Ishinha, the Wai Thai Pi Yao, and the Ssu Shih Tsuan Yao (pp. 161-2). 
Red snow contained nine plant drugs, two kinds of animal horn, Glauber's salt (sodium sulphate) and 
powdered cinnabar. Purple snow was still more complicated, comprising besides powdered metallic 
gold five other minerals (among which potassium nitrate), five plant drugs (including three perfume 
aromatics) and three animal substances (including one perfume, musk). These were veritable East 
Asian theriacs. 

According to Yoshida Mitsukuni (6), p. 203, there are descriptions of six types of pharmaceutical 
preparations in the Jvamy6 Ruijash6,z1 an encyclopaedia produced by Minarnoto no Shitagauzz in + 934. 
One of the types is tan yao,23 and under this head sixteen elixir preparations are described, including 
'potable gold elixir', 'jade juice' (yii i*), red snow and purple snow. Minarnoto's source for this seems 
to have been a Ta T h q  Yen Nien Ching25 (Great Thang Dynasty Manual of the Promotion of Long- 
evity). No such title exists in the Chinese dynastic bibliographies themselves, but a Yen Nien Pi LqZ6  
though now lost, is in both the Thang lists and the Sung one. 
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one where the elixir idea developed in purest culture, almost free from the preoc- 
cupations of aurifiction and aurifaction so often elsewhere associated with it. 

(iv) Handbooks of the Wu Tai 

Some of the rulers of the Five Dynasties also took an interest in elixirs. The emperor 
Thai Tsu of Later Liang (r. + 907 to + 914) became seriously ill as a result of elixir 
poisoning, and fell a ready victim to a plot of assassination. Li Sh&ng,I the founder of 
the Southern Thang kingdom, also died from elixir poisoning. The official history 
Wu Tai Shih Chi tells us about the alchemists Wang Jung2 (+g73 to +921) and 
Ch&ng A03 (+ 866 to +939). I t  says:a 

Wang Jung was fond of unorthodox arts (tso tao4) and prepared elixirs for the achiwe- 
ment of immortality. Together with the Taoist Wang Jo-Nays he dwelt at Hsi-shanhd 
roamed about among the mountains. . . . 

Ch&ng Ao (ChCng Yiin-Sou7) failed in the imperial examinations, which he took during 
the time of the Thang emperor Chao Tsung (+ 889 to + 903). . . . He went to live in Hua- 
yins to search for an elixir said to have been formed by five pine-seeds buried in the ground 
among the Hua-shan9 Mountains for a thousand years. . . . One of his friends, Li Tao-Yin,Io 
could fish successfully without using bait, and also knew how to turn minerals into gold 
(nhg hua shih W& chin"). 

Three notable works, including two handbooks of considerable importance, were pro- 
duced during the Five Dynasties period. These were (a) the Pao Tsang LunIZ (Dis- 
course on the Precious Treasury of the Earth),b a treatise on minerals and metals 
produced in the close neighbourhood of +g18 by an alchemist who adopted the 
pseudonym Chhing Hsia T z u , ~ ~  (b) the Ta Hum Tan Chao Chien 14 (An Elucidation 
of the Great Cyclically-Transformed Elixir),c written by an anonymous author in 
+962, and (c) the Tan Fang C h k  Yuan's (Mirror of Alchemical Processes and 
Reagents)d written by Tuku Thao,I6 who seems to have flourished during the time of 
the Later Shu emperor M&ng ChhangI7 (+938 to +965).e 

Ch. 39, p. r a  and ch. 34, p, 2a. 
b Often quoted as Hsien-Yuan Pao Tsang Lm.18 We no longer possess the full work, but there are a 

fair number of quotations in the pharmaceutical natural histories and related literature. 
C TTg1g. * TTg18. 

The dating of Tuku Thao to the time of MCng Chhang derives from an opinion of our friend Dr  
Li  Hsiang-Chieh (cf. Vol. X, p. 12), privately communicated. In  any case he must have lived before 
+ I 150, when Cheng Chhiao put him in the Thmg Chih Liieh bibliography. If he lived in Szechuan under 
the Later Shu, he must surely have known the Li family of Earlier Shu, since both dynasties were very 
short. In  Vol. 6 we consider at some length Li Hsiin19 and his brother and sister, prominent between 
+g19 and +925. Of Persian origin, they were all excellent Chinese scholars, and Li HsIin produced 
in +g23 his Hai  Yao P& TshaoZ0 (Natural History of Drugs from Overseas), now lost as such but 
quoted frequently enough in later books. The brothers were merchants of drugs and perfumes, local 
and exotic, and skilled in the distillation of the essential oils, Arabic, Persian, Indian and Malayan. 

Alchemical interest in exotic products is shown again by the Hai Kho LunZI (Guests from Overseas), 
TTrogg, written by Li Kuang-HsiianZZ a century or more later. This short book deserves study. 
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Of the value of the Pao Tscmg Lun we have occasion to speak in other contexts.8 
The Ta Huan Tan Chao Chien is a tractate, rather short and seemingly obscure unless 
one is familiar with the theories and terminology of the nei tan (physiological alchemy) 
school. 

Take the following example: 

Oral instructions of (the Adept) Yen Chiin-Phing.1 
Lead is lead, mercury is mercury. Only these two are lead and mercury. The Dragon is 

the Dragon, the Tiger is the Tiger, and only these two share the same ancestors. If one can 
understand this (one can next proceed to consider) the positions of the trigram Khan and 
(the trigram) Li. Under Li is found 'yellow earth ' ( h m g  thu z), and from 'yellow earth ' 
comes forth the 'yellow sprout' (huang yal), which bears the 'golden flower' (chin hua*). 
When the ' golden flower ' is formed under (La] the ' purple essence ' (tm ching 5) will congeal. 
When the golden flower comes into being the 'white metal ' (pai chin6) will form below it, for 
white metal sinks, while 'yellow metal' (huang chin') floats. The part that sinks is taken as 
the most important constituent of the elixir (tan thous), (but) a search has to be made for the 
'red marrow' (chhih sui9). After mixing they have to be sown. There is a proper time for 
sowing as well as a proper time for reaping. The muscles of the aspirant are transformed and 
his bones are strengthened so that he may live as long as the immortals of Heaven and Earth. 
Do not contemplate the transmutation of lead, iron and fragments of broken tile. One, Two, 
Three, Four, Five; Water, Fire, Wood, Metal, and Earth.b To understand just this one secret 
essential is the (sovereign) Way to the achievement of immortality." 

Here we seem to approach rather closely the style of writing of late medieval European 
alchemists, with their elliptical allusiveness and oracular pronouncements not meant 
to be understood too readily. At the same time one may note the role of the symbolic 
correlations supplementing the Five Elements and the Book of Changes, features of 
course exclusively Chinese. 

The Tan Fang Chien Yuan details the properties of many alchemical reagents, 
including metals, minerals, plants and other organic substances such as urine.* It 
describes only one alchemical process, in connection with a formula for preparing the 
'Five yellow (substances) pill' (m humtg wan'o), in which equal weights of realgar 
(hsiung huangII), orpiment (tzhu huangIZ), arsenious oxide (phi huangI3), sulphur 
(liu huanp),  and yellow alum (huang fan15) are fused together, mixed with vinegar 
and common salt, and heated in a closed reaction-vessel until a sublimate is formed 
under the cover.e The book consists of three short chapters, the first of which has 
been translated into English in a pioneer work by F&ng Chia-Lo & Collier (I). 

See pt. 2, p. 273 and here, pp. 130,211. 
b Here the cosmogonic enumeration order will be recognised (cf. Vol. 2, pp. 253 ff.). It must have 

been prevalent among the alchemists, as  we find it clearly set forth in Tshmr Thung Chhi, ch. 34, p. I I a. 
C P. 23 a, b, tr. auct. 
d This is particularly interesting in view of the work of the iatro-chemhts which will be conaidered 

in Vol. 6, Sect. 45; meanwhile see Lu Gwei-Djen & Needham (3). 
In ch. 3, pp. 6b, 7a. 
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Chinese alchemy seems in a way to have reached its peak of development between 
the time of KO Hung early in the +4th century and that of Mei Piao at the beginning 
of the +gth. This can be seen in the lucid style of many of the alchemical writings of 
this period (a great departure from the abstruse language used by Wei PO-Yang), in 
the adventurous experimentation with ever greater numbers of inorganic substances 
for elixir recipes, and in the development of alchemical theory. The majority of the 
most important proto-chemical writings we now possess belong to this period. From 
the + 9th century onwards there was a tendency to revert to the gnomic and theoretical 
style, a marked decrease in the number of substances used in elixirs, and a growing 
interest in substances of plant and animal origin. Alchemical writings took the form 
of compendia like the Yiin Chi Chhi Chhien collections and the K&g Tao ChiI (Col- 
lection of Procedures of the Golden Art);b or else of commentaries, such as the many 
annotations 9f the Tshan Thung Chhi already mentioned (p. 53). I t  now becomes 
difficult to decide whether a writer belonged to the wai tan or the nei tan school. Such 
changes may have been in part a direct consequence of elixir poisoning, for from the 
beginning of the +gth century onwards one Thang emperor after another, Hsien 
Tsung (r. + 806 to + 820), Mu Tsung (r. + 821 to + 824), Ching Tsung (r. + 825 to 
+ 826), Wu Tsung (r. + 841 to + 846), and Hsiian Tsung (r. + 847 to + 859), died 
as a result of taking elixirs in the hope of becoming immortal. Many alchemists 
themselves, especially the more brilliant ones who had the most faith in their own 
preparations, must also have perished in the same way. Other alchemists must have 
been much alarmed at the numerous cases of elixir-poisoning, so they changed their 
approach; giving their allegiance rather to the relatively new school of nei tan (physio- 
logical) alchemy, subjecting the ancient texts to a 'modernist' exegesis, and turning 
away from minerals towards plant and animal products. Another factor for the 
decline of alchemy may be sought in the loss of Taoist writings during the successive 
upheavals of the last two centuries of the Thang, e.g. the uprisings of An Lu-Shan2 
and Shih Ssu-Mings in the +8th century and that of Huang Chhao4 in the +gth; 
then the great chaos during the transitional period of the Five Dynasties in the + 10th 
century. 

(v) Theocratic mystification and the laboratmy in the National Academy 

We shall now find that the continuation of the gradual decline of alchemy during the 
Sung was due neither to lack of enthusiasm on the part of the emperors nor to op- 
position from the literati. On the contrary, the Sung emperors were great supporters 
of Taoism.= We have already mentioned the effort made by the second Sung ruler 
Thai Tsung to search for Taoist writings (p. I IS), and we need only say something of 
some of his successors. We are also told that certain scholars and high officials, like 
Fan Chung-Yens (+ 989 to + 1052) and Su ChhC,d were acquainted with the alchemi- 

a TT1020. b TT946. See p. 197 below. 
C This period has already been discussed by Ho Ping-Yii (14). 
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cal art, and we have already seen that the great neo-Confucian scholar, Chu Hsi 
himself, did not disdain to write a commentary on the Tshan Thung Chhi. 

Earlier on the Thang emperors had found it convenient to adopt as their patronal 
ancestor Lao Tzu, the putative founder of Taoism, because of the common surname 
Li.1 I n  the year + 667 the Thang emperor Kao Tsung (r. + 650 to + 682) conferred 
upon Lao Tzu  the posthumous title of a past emperor, Thai-Shang Hsiian-Yuan 
Huang Ti,Z thus claiming him as the forbear of the reigning family. 

During the Sung period it was thought expedient to select another figure from 
among the imperial clan to take the place of Lao Tzu. Hence the third emperor, 
Chao HCng,3 whose temple name is Chen Tsung (r. +997 to + 1022), created a new 
putative founder of Taoism and a new ancestral patron in the person of one Chao 
Hsiian-Lang,4 conferring upon him the brief title Thai-Shang Khai-Thien Chih- 
Fu Yii L i  Han-Chen Thi-Tao Yii-Huang Ta-Thien Ti.5 Chen Tsung was either a 
real lay Taoist in the Mao Shan revelatory tradition (pt. 2, p. 110) or a man prepared 
to use it for his own purposes-perhaps both. The  Sung Shih reports many revelations 
vouchsafed to him in dreams,a and describes how he first received a letter from Heaven 
in the year + 1008. This missive was supposed to have been fastened to a piece of 
yellow silk suspended from a corner of the roof of a palace-gate. Another message 
arrived engraved on a piece of jade and the Prime Minister was requested to read i t  
aloud at  the palace audience. T h e  following extracts from the Sung Shih regale us with 
more information about Chen Tsung's activities:b 

On a jen-shen day in the ninth month of the 1st year of the Hsien-Phing reign-period 
(+998) he gave (the adept) Chhung Fang6 gifts of grain, cloth and money. . . . On a ting- 
chou day in the third month of the 4th year (+ 1001) he sent for Chhung Fang, (but the 
latter) could not come, saying that he was ill. . . . On an i-ssu day in the seventh month of the 
5th year (+ 1002) he again sent for Chhung Fang, the adept of the Chung-nan' Mountain, 
and received a memorial (from him). . . . During the ninth month of the same year he met 
Chhung Fang at the palace, and after making him one of his advisers, offered him living 
quarters there. . . . On a ting-yu day in the second month of the 4th year of the Ching-T6 
reign-period (+ 1007) he gave a gift of silk to the recluse Yang Phus. . . . On an i-chhou day 
in the first month of the 1st year of the Ta-Chung Hsiang-Fu reign-period (+ 1008) a piece 
of yellow silk (with a letter) was found hanging from a fish-tail-shaped roof-ornament 
(chhih wei9) at the south corner of the left palace gate. This was reported to the authorities 
by Thu Jung10 the gate-keeper. The emperor asked some of the officials to bring it back 
from there with great reverence to the Chao-YuanI1 palace-hall, where it was opened (and 
read). He then pronounced it a 'Letter from Heaven' (thim shuI2). . . . On an i-wei day in the 
sixth month another 'Letter from Heaven' appeared north of Li-chhiian13 in Thai-shan 
Mountain. . . . On a chi-yu day in the eighth month Wang Chhin-Jo14 presented to the 
emperor over eighty thousand magic mushroom plants (chih tshao's). . . . On a hsin-mao da! 
in the tenth month the emperor set out from the capital, asking those who accompanied 

Cf. Vol. 2, p. 159; Eichhorn (12). b Sung Shih, ch. 6 ,  pp. gaff., tr. auct. 
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him to lead the procession displaying the 'Letter from Heaven'. . . . On a ting-chhou day in 
the eleventh month the emperor returned to his palace from Thai-shan Mountain bringing 
back with him the 'Letter from Heaven'. . . . On a ting-ssu day in the twelfth month of the 
3rd year (+ IOI I) Li Tsung-O,I a Fellow of the Han-lin Academy (Han Lin Hsiieh Shihz), 
and others, presented to the throne an illustrated treatise on the geography of the empire.a . . . 
On a ting-yu day in the first month of the 4th year (+ 1011) (the emperor) left the capital, 
taking along with him the 'Letter from Heaven'. . . . On a ting-ssu day in the second month, 
a yellow cloud was seen following the 'Letter from Heaven'. . . . On a khg-wu day in the 
second month of the 4th year (+ 1011) the emperor gave audience to (the adepts) Ch&ng 
Yin'b and Li Ning.4.. . On a hsin-wei day he gave audience to the Taoist Chhai Yu- 
Hsiian.5. . . On a hsin-chhou day in the first month (+ 1012) he visited the Thai-Chhing 
Kung6 temple.. . .On an Gwei day in the fifth month another 'Letter from Heaven' was 
found engraved on a piece of jade.. . .On an i-mao day in the first month of the 1st year of 
the Thien-Hsi reign-period (+ 1017) the Prime Minister read out publicly the new 'Letter 
from Heaven' at (an audience in) the Thien-An7 palace-hall. 

All this nonsense may seem as meaningless as it is amusing, but one's estimate of 
Chen Tsung and his time is somewhat altered if one realises that it was exactly at this 
juncture that a number of important military inventions were made, notably the 
development of gunpowder bombs thrown by trebuchets, and the first appearance of 
rocket  weapon^.^ If Chen Tsung preferred to govern by means of theocratic mystifi- 
cation rather than by military might that should be considered civilised of him rather 
than the reverse. Moreover, it looks as though his Taoists, when consulting with their 
military colleagues, were capable of suggesting something more serious than magic 
mushrooms. I t  is interesting too to note that Chen Tsung had earlier enquired of the 
Taoist Holan Hsi-Chens (d. + 1010) about the transmutation of base metals into 
gold, but received the reply that the art of transmutation practised by an emperor 
should be that of transforming the chaotic world into one of peace and pr0sperity.d 
The emperor conferred upon this adept the title Thung-Hsiian T a  Shih9 (Great 
Mystery-Penetrating Teacher). Chen Tsung died in + 1022, and his son, who suc- 
ceeded him as the emperor Jen Tsung, buried the 'letter from Heaven' with him.e 
Only twenty years afterwards TsCng Kung-Liang~O was to produce his military 
encyclopaedia, the Wu Ching Tsung Yao,II with its practical formulae for gunpowder, 
the first published in any civilisation. 

I t  is interesting indeed to find, as a background for such discoveries, that under 
Chen Tsung and later an alchemical elaboratory was actually maintained for seventy 

We know that this ia what it was, because his Chu Tao Thu Ching" (the same words) appears as a 
book in ninety-eight chapters, in the Sung Shih bibliographical register under geography. It has long 
been lost. We are grateful to Prof. Yabuuchi Kiyoshi for drawing our attention to this. 

b This Ch&ng Yin must not be confused with Ch@ng Ssu-Yiian, KO Hung's teacher, who was also 
known by the same name. 

C See Sect. 30. 
d Sung Shih, ch. 462, p. I a and Lu Huo Chint Chieh Lu, p. I b. 
C Sung Shih, ch. 9, p. 2b. 
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years in the Imperial Academy itself.8 I n  his MO Chumrg Man Lux (Recollections from 
the Estate of Literary Learning), written in + I 13 I, Chang Pang-Chiz tells us that: 

in the time of Chang-Sh&ng (part of one of the memorial titles of the emperor Chen Tsung) 
a furnace laboratory for making elixirs was installed in the Han-Lin Academy, under the 
name of the Hall of the Golden Elixir (Chin-Tan Ko3). I t  was supplied daily with five loads 
of charcoal, and down to the 1st year of the Hsi-Ning reign-period (+ 1068) the fire was 
continually kept going. But then the father of Liu J O U ~  (Liu Yen-Chungs) received an 
imperial order which cut down the size of the civil service establishment, so that the upkeep 
expenses (of the laboratory) were cancelled. The elixir which had been produced looked 
dark like iron. The emperor ordered that it should be kept in the Thien-Chang Ko6.b 

Chang Pang-Chi follows this up by relating a story intended to warn people of the 
danger of ingesting metallic and mineral elixirs. This is a matter to which we have to 
refer again and again.= 

When Chang An-Tao7 (Chung Ting Kung*) was living at Nantu he also kept a furnace 
laboratory for transmuting elixirs, but it was only after several dozen years of maintaining 
the fire that any were achieved. He himself, however, did not dare to eat any of them. At 
that time Chang Chhu9 (Chang ShCng-MinIo), the prefect of Nantu, was very thin and 
debilitated, so when he heard about this he importuned (Chang) An-Tao to be allowed to 
take some. But the latter said: 'I do not want to be miserly, but this elixir has been heated 
in the fire for a very long time, so it is either very efficacious or extremely poisonous. I t  
must not be taken rashly.' But as (Chang) Sh&ng-Min kept on begging for it, he finally gave 
him a piece the size of a millet-grain, warning him once more to treasure it and not to take 
it lightly. He swallowed it as soon as he got it, however, and before a few days were out, he 
went down with an effusion of blood, all his viscera becoming rotten, and death shortly 
ensuing. These two affairs I heard about from Liu Yen-Chung himse1f.b 

T h e  most important circumstance about the reign of Chen Tsung was that i t  saw the 
definitive redaction of the Taoist Patrology (the Tao Tsang) in + 1019, and the 
preparation of the Yiin Chi Chhi Chhien a few years later.* Not only did these great 
collections preserve many books on alchemy, but just at this time several important 
individual treatises on the subject were written.e For example, this was the period of 
activity of L i  Pi" and his great pupil Tshui Fang,IZ the author of the Wai Tan P& 
TshaoI3 (Iatro-chemical Natural History),f c. + 1045, men who may perhaps be 
regarded as the initiators, five centuries before Paracelsus, of the long movement 

This is reminiscent of the laboratory maintained at the Northern Wei court between +386 and 
+409; see p. I 18 above. It also calls to mind the activities of the College of All Sages in horological 
engineering between +720 and +750 (cf. Vol. 4, pt. 2, pp. 471ff.). 

b Ch. 3, p. I I b, tr. auct. C Pp. 74, 182 above, rg4,zrz below. 
* See p. 115 above. See p. 197 below. 
f We possess the remains of this book only in the form of quotations in later wo~los. Those in the 

Pkr Tshao Kang Mu (probably transmitted through the KkrgHsinYii Tsht, cf. p. 210) have been collected 
by Ho Ping-Yii & B. Lim (I). The postscript of the Wai Tan P& Tshao, quoted inKkrg Tao Chi (cf.  
p. 197 below), gives + 1043 as a firm date when Tshui Fang (Tshui Hui-Shu,'4 or Wen Chen Tzu's) 
took up an official appointment in Hunan. 
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away from elixir-making towards the preparation of substances organic as well as in- 
organic genuinely useful in medicine. But they were also skilled in metallurgy, as me 
have noted already in connection with the different kinds of artificialgold (pt. 2, p. 281). 

(vi) The emperor's arttjicial gold factory under MetaNm&t Wang Chieh 
This is the place at which we may pause to consider the career of an eminent alchemist 
who had, like Teacher Ktng, a peaceful and successful career at court, and died in 
the odour of sanctity. From the quotations which follow it is possible to build up a 
rather clear picture of what a man could accomplish who performed what he promised, 
i.e. the making of reasonably gold-like alloys--surrounded though this had to be in 
those times with strange behaviour, hypnotic powers, mystifications and abracadabra. 
T h e  activities of Wang Chiehl ranged from about +g80 to f 1020, precisely under 
the patronage of Chen Tsung, and from the number of accounts of him which have 
been preserved in the writings of notable scholars he must have impressed his per- 
sonality very thoroughly on his contemporaries. Beginning as a merchant, he was 
taught the chyrnical arts by an un-named Taoist, acquiring other uncanny techniques 
into the bargain; then feigning madness, he secured protectors of steadily increasing 
official rank until he finally won the confidence of the emperor himself. The  gold-like 
alloys were a matter of hard fact, which nobody could deny, and Wang Chieh went on 
producing them until he died, after which he received high posthumous honours. 

One of our oldest sources, the Chhing Hsiang Tsa Chiz (Miscellanous Records on 
Green Bamboo Tablets), written about + 1070 by Wu Chhu-Hou,~ reads as follows: a 

In the time of the emperor Chen Tsung (i-997 to f 1022) Wang Chieh of Tingchow 
(Chhangting in Fukien), when travelling in his younger days near the Yangtze (as a merchant) 
and staying overnight at Hsing-tzu Hsien, met a Taoist who taught him the 'art of the yellow 
and the white' (alchemy), though he could not comprehend quite all of it. He met the Taoist 
again in Mao Shan4,b and when they both went to Liyang the Taoist showed him numinous 
herbs (ling tshaos) and taught him secret methods of mixture and combination (ho ho mi 
chiieh6). These, when tested, all proved to be effective (shih chieh yu yen'). The Taoist also 
gave him numinous recipes (ling fangs) which were sealed and closed with the warning that 
he should not tell anyone about them unless it were the emperor personally. Afterwards 
Wang Chieh was exiled because of (assumed) madness to Ling-nan, where he managed to 
see the official Hsieh T&-Chhiiang who appreciated his extraordinary knowledge and looked 
after him in his own home. There he made artificial silver (yaoyinlo) and artificial gold (yao 
chin"), and presented it to the emperor, who gave him an audience and asked a high officiaI 
named Liu ChhCng-I<~ei~~ to see about his affairs. Wang said that his teacher had strictly 
enjoined him never to reveal his art except to the emperor, but Liu (believed in him and) 
changed Wang's given name to Chung-ChCng.13 Then from first to last Wang produced and 
presented to the throne artificial gold and silver amounting to many tens of thousands (of 
cash), brilliant and glittering beyond all ordinary treasures. Later he manufactured the 

a Ch. 10, p. IU, tr. auct. b T h e  famous centre of Taoist techniques (cf. pt. 2, sub ctoce). 
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Golden Badge decorations. He was never spendthrift, but laid out his riches on the poor and 
needy, and for worshipping the Taoist immortals and Buddhas. He it was who built the 
Khai-Yuan temple at Tingchow. When he died he was given the posthumous title of Legate 
of Chen-nana--such a thing had never been heard of before. 

This  account can be supplemented by another written a little later, c. + ~ q o ,  in 
Wang Phi-Chih's Shtng Shui Yen Than Luz (Fleeting Gossip beside the River Shsng), 
from which we learn that a votive temple was built to Wang Chieh after his death.b 
'Even now', wrote Wang Phi-Chih, 'there is still in the Treasury some of the (artificial) 
gold that Wang Chieh made and presented, and they also have some of his remaining 
chemicals, together with his crucibles, tongs and furnace.'c 

T h e  next spotlight on him brings up a point of particular interest, namely that he 
seems to have been assisted by an artisan destined to be much more illustrious than 
Wang Chieh himself, Pi Sh&ng,J the inventor of all movable-type printing. This we 
learn from the book so often quoted in these pages, the M h g  Chhi Pi Than of Shen 
Kua, finished about f 1086. Here we read:* 

In the (Ta-Chung) Hsiang-Fu reign-period (+ 1008 to + 1016) there was an alchemist 
(lit. magician-technician, fang shih4) who was able to make gold. Originally he had been a 
branded convict banished to Monks' Island (Sha-m&n Taos).e An old craftsman named Pi 
ShCngsf who had formerly worked for (IYang) Chieh, casting gold in the imperial palace, 
said: 'His method was to station the men who blew the bellows in a separate room from the 
furnace (with the tuykre coming through a hole in the wall), because he did not want them to 
see what was going on, especially during the filling and emptying of the crucibles. His gold 
was made from iron. When it came out of the furnace it was still blacks More than a hundred 
ounces went to make an ingot, and each one was cut into eight pieces. This was called 

a Other sources say Ling-nan. b Ch. 10, p. 6a, tr. auct. 
C These accounts seem to have been conflated in very full form in the + 13th-century Sung Chhao 

Shih Shih6 of Li Yu.7 
d Ch. 20, p. 12a (para. xg), tr. auct., adjuv. Vacca (2) who first drew attention to the passage more 

than fifty years ago. Cf. H u  Tao-Ching (I), vol. 2, pp. 667ff. 
Doubtless at the time of his assumed madness. 

f The element of doubt here is that the given name of Pi Sh&nga the printer is written in a slightly 
different way (MCPT, ch. 18, pp. 7aff., para. 10, cf. H u  Tao-Ching (I), vol. 2, pp. 597s.; and our 
Vol. 4, pt. 2, p. 33). But as the dates agree so well (the invention of movable-type printing would have 
taken place about + 1045)~ it is almost certain that we are dealing with the same person. This was also 
the opinion of Vacca (2). 

g These statements are very curious. A black metal such as lead might have been mistaken for iron, 
but certainly not by a craftsman such as Pi Sh&ng. One might conceive that zinc was an important 
constituent and that Wang Chieh's gold was some bright form of brass. On the other hand, although 
iron does not amalgamate, you can plate it with amalgams, though generally they do not stick very well 
unless copper has been deposited first, so possibly all his products were mercury-gilded (cf. C. S. Smith 
(7), p. 122). Alternatively, he was using some ion exchange method (cf. pp. 104, 129) such as the 
coating of iron surfaces by the sulphates of copper or silver, or the cyanide of gold-if he could have 
made it. Haschmi ( 5 )  quotes al-BirGni as referring to the deposition of copper on silver by rubbing with 
copper acetate; this will not in fact work with silver, but it does with lead. Finally it is curious that 
one of the books of the Jftbirian Corpus (cf. pt. 4 below) speaks of the transformation or iron into 
gold and silver, without making very clear, however, how to do it. This is the Kithb al-Naqd (Book of 
Testing, or, of Coinage), Kr156; cf. Kraus (z), p. 53. Since this would date from the second half of 
the +gth century or the first half of the + ~ o t h ,  it might have been transmitted eastwards-assuming 
that the process was really a workable one. 
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" crow's-beak gold (ya tsui chin') ".' Nowadays there are still people who have some of this. 
The emperor ordered the imperial workshops to cast it into gold tortoises and gold medals, 
several hundred of each. First he distributed the former to the high officials who were closest 
to him, one to each, and then, apart from the imperial family itself, seventeen other court 
personalities received them. The remainder were buried under the foundations of the Yii- 
Chhing Kung and the Chao-Ying Kung (palaces) and also the Pao-Fu Hall, as a talismanic 
protection. As for the golden medals he despatched one each to all the district prefects and 
military inspectors throughout the empire. This was called the Precious Golden Badge 
(Chin Pao Phai2). At the home of Li Chien-Fu3 at Hungchow one of these gold tortoises is 
still preserved, because his great-uncle (Li) Hsii-Chi4 was one of the seventeen recipients. 
(They say that) this tortoise goes out and wanders about at night, giving off a phosphorescent 
glow, but if you touch it there is nothing peculiar about it. Anyway, it is still kept as a 
precious treasure in the (Li) fami1y.a 

I n  a different place we come across another assistant of Wang Chieh's. In  the entry 
for gold dust (chin hsiehs) in his P& Tshao Yen I6 of + 1116, Khou Tsung-Shih7 
says : b 

Chang Yung-T&* of the present dynasty, whose t m  name was Pao-I,9 was a man from 
Pingchow. In the Five Dynasties period he was a local commander in Shansi, but in the 2nd 
year of the Shun-Hua reign-period (i-991) he was posted (back) to Pingchow, and lived at 
Suiyang; there he had occasion to cure successfully a neighbour who was bedridden and in 
pain. One day (long afterwards) this scholar came and begged Chang to provide him with 
five ounces of mercury, which being done the visitor put it into a reaction-vessel and heated 
the contents until it all became silver (chung chin'o).~ Chang Yung-T& then earnestly asked 
him for the chemical technique, to which the scholar replied: 'You are one fated to be wealthy, 
so I do not mind giving you the secret. Yet I fear it may injure your blessings.' After the 
work of transformation (of the precious metal) was quite finished, he rose and explained 
that in the Hsiang-Fu reign-period (+ 1008 to + 1016) he had been in the palace workshops 
making gold by transformation for the magician-technician Cfang shih") Wang Chieh. In his 
process iron was used, and they obtained large round flat pieces like cakes each weighing 
IOO ounces; these were cut like the spokes of a wheel into eight segments. Since in the early 
stages of the process the material was black in colour, the result was named 'crow's-beak 
gold '. Thus this kind (of metal) was made from mercury and iron and various chemicals, not 
being the product of Nature herself Cfk tsao-hua so chhhgI2); how could its curative powers 
not be different (from those of natural gold) ? So, for example, when the National Dispensar- 
ies (Hui Min Chii," of this dynasty)d compound their 'purple powder' (tzu hsiieh14)e they 

Shen Kua's usual note of scepticism cornea in here. 
b Ch. 5, p. I b, cit. CLPT, ch. 4, (p. I ro.~) ,  tr. auct. Parallel passage in Lung Chhuan Pieh Chih, ch. I, 

p. 2 b. C Cf. p. 38 above. 
* See Sect. 44 in Vol. 6, meanwhile Lu Gwei-Djen & Needham (2). 

e \+%at 'purple powder' was is known from the surviving formulary of c. + 1106, Thai-Phing Hui 
Min Ho Chi Chii Fang,'S ch. 6, (p. 1 13). It was a pale purple powder resulting from a complicated pre- 
paration involving eight mineral substances (including gypsum, cinnabar, saltpetre and gold), four plant 
extracts, three aromatic ingredients and two sorts of powdered animal horn. Conceivably some gold 
chloride or cyanide was present in the final product. For a Plinian parallel see Nat. Hist. ~ I I I ,  xxv, 
84, on which Berthelot (z), pp. 14, 15; Bailey (I), vol. I ,  pp. 105, 204. 



33. T H E  SILVER A G E  OF ALCHEMY 189 
start with some gold (dust or leaf) in order to take advantage of the chhi of natural gold; 
they do not like (components such as) tin (or iron). Moreover, gold from the South-east is 
deep in colour, while that from the South-west is pale,a so that different regions vary in 
what is proper to them. When (natural gold) is incorporated into medicines there is nothing 
so good as the dark-coloured variety. Besides, when (artificial 'golds') come into contact 
with (the juice of the) 9 - k a n - t m  I (fruit)b they turn soft by a reaction of mutual response. 

Here the interesting thing is Khou Tsung-Shih's clear recognition of the artificial or 
counterfeit nature of the 'gold' and 'silver' made by Wang Chieh and his assistants. 
Writing as a pharmaceutical naturalist he was convinced that such things could not 
possibly have the medicinal value of natural gold. C 

In  all this Wang Chieh's secretive and yet successful ways are well portrayed. Other 
aspects of his personality were noted and preserved independently, as we see from an 
entry in the Tu Hsing Tsa Chih2 (Miscellaneous Records of the Lone Watcher), 
written by TsCng Min-Hsing3 in + I 176. He says:d 

In the Hsiang-Fu reign-period (+ 1008 to + 1016) Wang Chieh possessed alchemical 
techniques for producing artificial gold (p shao chin chih shu4). Through Ts&ng Huis he 
met Liu Chh&ng-Kuei6 who introduced hi to the Rt. Honourable Wang Chi,7 through 
whom he got an audience with the emperor. His contemporaries called him 'Mr Wang the 
Alchemist' (Shao Chin Wang hsien-s&ng). He could make people see anything that he chose 
to think about, so that many were astounded and perplexed. This is in general one of the 
magical arts of the South. . . . 
And he goes on about ways of collecting the saliva of foxes, which was really something 
to conjure with. But the reference to hypnotic powers seems clear. 

We can thus build up a rather clear picture of the kind of man that Wang Chieh 
was. He must have been essentially a level-headed metallurgical chemist, keenly 
observant and well acquainted with the properties of many minerals and inorganic 
substances. How much of medieval theory he used for guidance is perhaps what we 
should most like to know, for he certainly 'delivered the goods' in producing alloys, 
perhaps like pinchbeck, or gold-plated iron, and continued to do so till the end. Part 
of his success probably lay in making no claim to produce real gold, i.e. gold that could 
resist cupellation in the Imperial Workshops; as long as one had an emperor who was 
willing to accept as 'gold' anything that looked rather like it, one had nothing to fear. 
At the same time it is interesting that although Wang Chieh kept well clear of all 
entanglement with Taoist elixirs, he had to use much mystification and charisma in 
orderto gain and keep his high position; such were the necessities of the age. 

a Perhaps because alloyed naturally with silver, ae electrum, cf. pt. 2, p. 18 etpatsim. 
b This is Phyllanthuc Emblica = E. oficinalis, of the Euphorbiaceae (R330; CC875; Anon. (log), 

vol. 2, p. 587.2), another kind of myrobalan, the Indian gooseberry. The fruit is medicinal but used also 
for dyeing and tanning (Burkill (I),  vol. I, p. 920); possibly its organic acids could have had some 
corrosive action on metals such as tin, copper or iron in the artificial 'golds' (pt. 2, p. 250). Cf. da Orta 
(I), Markham ed., p. 320. 

C Note the radical opposition of this doctrine to that of KO Hung (p. 2 above). 
* Ch. 7, p. 3 b, tr. auct. 
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As a pendant to the story of Wang Chieh, it may be interesting to add (though it 
interrupts momentarily our chronological thread) some mention of a successor a 
century later who must have been a very similar sort of man. I n  his Lao Hsiieh An Pi 
C h i ~  (Notes from the Hall of Learned Old Age), written about + I 190, L u  Yu said: a 

In the Thien-Hsi reign-period (+ 1017 to + 1021) the emperor bestowed as decorations 
all over the empire the Precious Golden Badges (Chin Pao Phai3) made by Wang Chieh. 
Towards the end of the Hsuan-Ho reign-period (+ I I 19 to + I 125) the reigning emperor 
similarly bestowed Golden Mandalas (Chin Lun4) transmuted by the magician-technician 
(fang shihs) Liu Chih-Chhanghpon the Numinous Empyrean Temples (Shen Hsiao 
Kung7) all over the country. They were called the Precious Mandalas of the Numinous 
Empyrean (Shen Hsiao Pao Lung). Liu Chih-Chhang said that in his method the gold was 
formed by the transformation of mercury (shui (yin) lien9).b These discs could be used as a 
talismanic protection in the various astrological provinces of the empirec against war, famine 
and calamities. This was in the autumn of the 7th year of the Hsuan-Ho reign-period (+ I 125). 
But no sooner had the emperor sent out his commissioners to deliver the discs all over the 
empire, and just as the Court of Imperial Sacrifices was about to draft the edict on the 
ceremonies to be observed at their reception-the (barbarian) enemies attacked across the 
(Yellow) River. 

This, as we know, was the death knell of the Northern Sung dynasty.d We are back 
again at the old Confucian criticism of all magic and nonsense, all trusting in 'golden 
madalas'  and Taoist liturgies rather than arming the troops and ensuring their 
loyalty. The  Confucians had right on their side, but so in a way had Wang Chieh and 
Liu Chih-Chhang, for if we now have powder metallurgy, beryllium alloys and liquid 
oxygen steel, it is due to them and their successors, not to the Confucian apostles of 
common-sense. 

(vii) Social aspects, con~entional attitudes and gnomic imm~t ions  

During the reign of the emperor Hui Tsung (Chao Chi,IO r. + I IOI to + I 126) the 
Tao Tsang, as we have seen, was printed for the first time.e Many Taoist texts were 
written under imperial aegis, for example the Yii Chieh Tao Te" Ching11 (Imperial 
Commentary on the Canon of the Virtue of the Tao). Hui Tsung even enthroned 
himself in the Apostolic See of the Taoist religion, assuming the title Chiao-Chu 
Tao-Chiin Huang Ti.12 Official ranks were created for the Taoist hierarchy to give them 
status equal with civil officials. Taoists and magicians thronged the imperial vestibules. 
I n  + 1105 Chang Chi-Hsien,I3 claiming to be the twenty-sixth descendant of Chang 
Tao-Ling, received the title Hsii-Ching hsien-s&ng,I4 in + I I I I Wang Tzu-Hsils 

a Ch. 9, p. 5 b ,  tr. auct. 
b Or perhaps (without interpolation), 'by a wet method'. 
C On the f& yeh16 system, see Vol. 3,  p. 545. 
cl Cf. Vol. 4, pt. 2, pp. 497ff. See p. 1x5 above. 
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was created Chhung-Yin Chhu Shih,I and in + 1118 Lin Ling-Su2 obtained the 
title Thung-Chen Ta-Ling hsien-s6ng3 while Chang Hsii-Pai4 became Thung- 
Yuan Chhung-Miao hsien-sCng.5 By + I I 19 the Taoists were even undertaking the 
absorption of Buddhism, the patriarchs being turned into Taoist immortals by suitable 
changes of title, and many temples with their monks and nuns receiving new names 
of Taoist flav0ur.a All this should be viewed in conjunction with the background of 
interest in natural phenomena and mechanical invention which led us at an earlier 
stage to call Hui Tsung's court an 'entourage of virtuosi'.b 

At this time we meet once again with a woman alchemist, whose story is worth 
giving as a picture from the life of medieval China. Though not successful like Teacher 
KCng (p. 169 above), great strength of willevidentlylay behind her lonelylife, and the 
mention of quantitative measurements hints at a beginning of true science.c I t  is 
inspiring to realise that women have participated with men in the growth of the 
sciences from the beginning, from Mary the Jewess onwards, as they do in 
experimental research today, though as yet we do not know all the details of what 
in the past they contributed. The  following account is a first-hand one from the 
pen of Hsii Yen-Chou6 whose book on poetry was written about + I I I I. I n  this 
he  says : d 

There was a certain woman named Li Shao-Yiin' who came of a scholarly family (and 
was happily married) but her husband died, and having no children she left home, put on 
Taoist robes, and wandered about (from one temple to another) in the region between the 
Huai and the Yangtze. I often used to meet her in (and around) Chinling (Nanking). She 
(was fond of) writing poems, one of which, (I remember) ran: 

'The wind turns over the snow among the willow catkins 
And there are rosy clouds of peach petals on the water below.' 

She used no feminine arts of paint and powder-what really interested her was the trans- 
'7rmation of cinnabar. (At one time) I obtained (some of) her procedures from her, and 
found that in general they were like those of Wei PO-Yang, only with much more detail and 
with precise statements of weights and measures. Once she said to me, 'My destiny is 
insufficient, I fear I shall never be able to bring this elixir to completion.' Two years later 
I saw her again, and she had become so thin that the bones were showing; indeed Shao- 
Yiin was ill, and yet the elixir was not achieved. I said, jokingly, 'Surely your elixir is done; 
are you not about to become an immortal ? You are so thin that a crane bird could come and 

a Late Taoist hagiography includes accounts not only of Buddha, but also of Jesus and Mubarnmad, 
telling how they each in their several ways attained to the Tao. See, for example, Shen H& Thung 
Chien, ch. 5 ,  section I, pp. 7b to gb, and ch. 9, section 2, pp. 4b to g b. 

b Vol. 4, pt. 2, pp. 501 ff.; cf. Keedham, Wang & Price (I). It invites comparison with the courts of 
Alfonso X of Castile (+ 1252 to + 1280), and of Rudolf I1 at Prague (+ 1576 to + 1612), on which we 
now have the illuminating book of Evans (I). Our own Charles 11, founder of the Royal Society, could 
certainly also be thought of in this connection. 

C Cf. Vol. 3, pp. 15off. above. 
d Hsii Yen-Chou Shih Hua, ch. I ,  p. qb,  tr. auct. 
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carry you away.' She smiled and said, 'How can you have the heart to make fun of me?' 
While she was ill she had made a poem on the winter apricot, saying, 

'Purity, beauty, brightness in the snow, 
Purity, fragrance, in the morning breeze, 
But pitiful too, the girl who wanders alone, 
Lost in the mazes of the mountain mists.' 

Not long after, she died. Later I carefully studied her alchemical books. I read the accounts 
of the procedures, and I found this poem, therefore I record it here. 

Some of the great Sung scholars and civil servants were also acquainted with the art 
of alchemy. Fan Chung-Yen1 (+989 to + 1052) had a book of secret formulae for 
converting mercury into silver which had been given to him by a dying classmate at 
the Imperial University who had at the time a very young son. However, Fan never 
made any use of it, and returned it to the boy when the latter became old enough.8 
H u  S U ~  acquired from a certain Buddhist monk the art of turning tiles and stones 
into gold, yet never put it into practice.b A striking story is told of the austere Chang 
Yung,~  who bore rule in Szechuan at the time when Wang Chieh was so prominent 
at  court.^ I n  his Tung Hsien Pi Lu4 (Jottings from the Eastern Side-Hall), written 
towards the end of the + 11th century, Wei Thais says:d 

After the rebellion of Wang (Hsiao-Po6) and Li Shun' (+995),e most of the officials 
posted to Szechuan did not bring along their families, and even at the present time this 
regulation still holds good. When Chang Yung was made Governor of I-chou he went 
there on his own. At that time everyone was afraid of Chang's severity, so nobody dared to 
keep slave-girls or other women servants. However, not wishing to strain human nature too 
far, he himself (set the example by) buying a slave-girl to look after him; consequently all 
the other officials gradually acquired maids and concubines. After Chang had been there 
four years he was recalled to the capital, so he summoned the parents of the slave-girl and 
bestowing money and property on her arranged a suitable marriage. I t  was then found that 
she was still a virgin. 

One day when Chang was in Szechuan he was visited by an alchemist (shu shih*) who said 
that he was able to transmute mercury into white metal (i.e. silver). Chang asked him whether 
he could transform IOO oz at one time, and he replied that he could. So Chang sent out to 
buy this amount, and the alchemist duly transformed it in a single heating without any loss. 
Chang Yung sighed and said: 'Indeed you have reached the pinnacle of art. However such 
things should not be used in private families.' So he immediately called in metal-workers, 
instructing them to cast a large (incense-)bumer with it, having the inscription on its belly 
'Presented to the Temple of Great Loving-Kindness for public use.' After the vessel had 
been sent to the temple, Chang entertained the alchemist with wine and sent him on his 
way. Thus Chang's upright character was admired by everyone. 

a The story is found in many places, e.g. Lu Huo Chim Chieh Lu, p. 3 b; Hou T& Lu, ch. 2, p. 16 b; 
Yibr Chai Kuang Lu, cit. in Lei Shuo, ch. 18, p. 26b; and Sun Kung Than Phu, ch. 2, p. I I b. The last 
of these is the oldest, dating from not much more than thirty years after Fan Chung-Yen's death. 

b Lu Huo Chien Chieh Lu, p. g b. 
c Chang Yung's biography will be found in Sung Shih, c h . g g ,  pp. 3 bff. 
d Ch. 10, p. 2b, tr. auct. Cf. Vol. 4, pt. 2, p. 23. 
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The  great poet Su ShihI (Su Tung-Pho,2 + 1036 to + 1101) undoubtedly had a 

considerable knowledge of alchemy. This is seen in the book of his friend Ho Wei3 
written about + 1095, Chhun Chu Chi Wtn4 (Record of Things Heard at Spring 
Island).a A whole chapter (ch. 10) of this is devoted to accounts of successful chemical 
and metallurgical experiments which Ho Wei and Su Tung-Pho had seen or heard of, 
mostly concerned with aurifaction, however, rather than the making of elixirs. That  
some of these were very valid processes for gold- and silver-like alloys we have seen 
in a quotation already given (pt. 2, p. 233) where cupro-nickel was almost certainly 
produced. Evidence of Su Tung-Pho's interest in iatro-chemical operations is to be 
found in the book of pharmacal procedures which bears the name Su Shen Liang Fangs 
(Beneficial Prescriptions collected by Su Tung-Pho and Shen Kua), published about 
+ 1120. This was not the result of direct collaboration between the two great men, 
but a conflation of their writings under the supervision of the Taoist Lin Ling-Su.6 

I n  his Lu Huo Chien Chieh L u , ~  Yii Yen8 (c. + 1285) says:b 

Su Tung-Pho was conversant with aurifaction and argentifaction, and demonstrated his 
skill to his (elderly) friend Chhen Hsi-Liang,9 a great enthusiast for the art.= This was 
expressly recorded by his brother, Su ChhC,IO in the book Lung Chhuan Lueh Chih.11 He said 
in a letter to a friend, Wang Ting-Kuo: ' I  have recently been given some cinnabar elixir 
which shows a very remarkable colour, but I do not dare to eat it. I only admire its brilliance.' 

When Su Tung-Pho first took up appointment in the civil service at the age of 26 at 
Chhi-hsia a strange monk obliged him to accept a formula for the transmutation of gold. 
After receiving it he sealed it (in a container). Later he passed it to his younger brother (Su) 
Ying-Pin,I3 who kept it (likewise). However, when Ying-Pin later went to live at Wu-chhang,I4 
some old friend or relative came to know of this and called upon him to enquire about the 
art. Ying-Pin said ' I  have, it is true, kept the formula carefully for many years since my late 
brother Tung-Pho gave it to me, and I will try to find it as soon as I have time.' After a 
long while he sent for the enquirer and showed him the container with the seal made by Su 
Tung-Pho himself still intact. Then he immediately threw it into the fire in a stove, saying: 
'Poverty is something which man must learn to endure. Why go so far beyond the bounds as 
to want to try to make (artificial gold) ?' So the enquirer left in shame, knowing not where 
to hide himself. 

Another story, from a contemporary source, again shows Su Tung-Pho in relation 
with a Buddhist monk who practised alchemy. In  his Sun Kung Than PhuIs (The 
Venerable M r  Sun's Conversation Garden), written about + 1085, Sun ShCng16 says:d 

When (Su) Tzu-ChanI7 (Su Tung-Pho) was an official in FCng-hsiang the local Prefect, 
Chhen Chung-Liang,l* was an admirer of the 'art of the yellow and the  white'.^ Now in the 
district there was a spagyrical monk who gave the impression of being quite out of the 
ordinary. (Chhen) Chung-Liang many times pressed him to tell his secrets, but he always 

Cf. Lin Yu-Thang ( 5 ) ,  pp. z~zff., 3 5 3 ,  359.  b Pp. 7 b ,  8 a ,  g a ,  tr. auct. 
c D. c. + 1067; admired for his uprightness, however. * Ch. 2, p. I a ,  tr. auct. 

Possibly a younger brother or cousin of the Chhen Hsi-Liang just mentioned. But there are ver- 
sions of the story which name the latter instead (e.g. Wu Li Hsiao Shih, ch. 7, p. zn, b). 
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made excuses, avoiding the Prefect or refusing to come out. But (Su) Tzu-Chan found an 
opportunity to visit the temple, and opening a door, found the monk inside, so he asked 
him what it was all about. The monk replied: '(Chhen) Chung-Liang is a covetous man and 
therefore is not worthy to be taught the art', but he was willing to impart his knowledge to 
(Su) Tzu-Chan. His procedure was to take I oz of gold and 1110th of an oz of cinnabar and 
heat them together, then very soon the mixture turned into purple gold worth many times 
the original (ingredients) in value. Aftenvards (Su) Tzu-Chan went away and told (Chhen) 
Chung-Liang, who called the monk before him and had the matter verified; it turned out 
just as he said. Then (Chhen) Chung-Liang made a lot of (the purple gold) and built himself 
a residence (out of the proceeds). But soon his official career came to a disastrous end, and 
it was not long before he died. 

Once again, then, we have the curious parallel to idsz's, and a tale of the retribution 
that overtook a man whose attitude to alchemy was dictated by the desire for wealth 
and riches. Yet the overt content was only a gold amalgam with mercury in low 
proportion.8 Su Chh& (Su Ying-Pin, + 1039 to + I I I ~ ) ,  the younger brother of Su 
Tung-Pho, and author of the Lung Chhuan Liieh Chih as well as a commentary on the 
Tao Te" Ching, also knew something of alchemy, though declining, as we have seen, to 
use it. According to the Lu Huo Chien Chieh L u : ~  

Su Tzu-Yul (i.e. Su ChhC) once intended to practise alchemy. He set aside a room closed 
to the outside world, and installed a stove in it. When he was about to light the fire for 
the first time he saw a large cat approach the stove and piss against it; then the animal 
disappeared. Tzu-Yu gave up. He said: 'The art of the adepts is meant by Heaven for the 
relief of the poor. This art should be passed on to the right persons, but I am not one of 
them.' After that he never spoke about the art again. 

Evidently this was a bad omen, but in general stories of the kind we have given, of 
which there are many more, illustrate typical Confucian moralistic attitudes towards 
alchemy. 

Attitudes of caution and restraint were by no means confined to the Confucians, 
as we can see from the study of the Taoist adepts of the + 10th and + I ~ t h  centuries. 
The  danger of elixir poisoning may well have been the main reason why the adept 
Chhen Thuan2 gave negative advice to two emperors on two different occasions, first 
Hsi Tsung of the Later Chou dynasty in t-956, and then Thai Tsung of the Sung 
between the years +976 and +984. Like Holan Hsi-Chen, Chhen Thuan said that 
they should not worry about elixirs but direct their minds to improving the adminis- 
tration of the State. The  Sung Shih says that Chhen Thuan wrote a book called Chih 
Hsiian Plzien3 (On the Demonstration of the Mystery), which dealt with the techniques 
of nourishing life and of the cyclically-transformed e1ixir.c I t  was said that before 

a On purple gold cf. pt. 2, pp. 257ff. above. 
b Pp. 8b, 9a .  The same story appears in other, more contemporary, sources, notably Sun Kung Than 

Phrr, ch. 3, p. I a. 
C Sung Shih, ch. 457, p. 3 b. We have already had a good deal to say about Chhen Thuan's role in 

the history of Chinese philosophy, especially in the interpretation of the Book of Changes, the fixation 
of the Ho Thu and Lo Shu diagrams, and the origins of the Thai Chi Thu (Vol. 2, pp. 442ff., 467, 
Vol. 4, pt. I ,  p. 296). See on him I Thu Ming Pien,' ch. I ,  pp. zbff. 
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Chhen Thuan died in +g89 he passed his arts to Chang Wu-MEngI (also called 
Chang Ling-Yin2 and Hung Mtng Tzu~), who practised the art of immortality but 
never spoke about aurifaction and argentifaction though he knew how to do it.8 

This may be the place to record that the adepts of medieval Chinese alchemy had 
a penchant, like their Arabic and European counterparts, for enigmatical epigrams 
analogous to the Tabula Smaragdinab and the gnomic sentences of natural philosophy 
embedded in the Hellenistic C0rpus.C One can find a good example in the book of 
Hsii Yen-Chou 4 on poetry, written about + I I I I. There he says :d 

In a Taoist temple in Szechuan province (not long ago) a stele was discovered in the ground 
when a well was being dug. There was an inscription on it resembling a rhapsodic ode Cfus) 
or an eulogy (tsan6) which read as follou~s: 

'There is a thing, which contains another thing, 
It  can be augmented, it can be prolonged, 
It must be plucked before it is gnawed by silk-worms 
And used after being transformed by fire. 
Thang the Completer showers down from above, 
Khua-Fu7 being empty can receive his fill. 
The chhi responds to the light of the morning. 
The process accords with the night clepsydra. 
White flowers accumulate, putting the snow to shame, 
Yellow flakes solidify, surpassing gold in beauty. 
The cyclical process continuously goes on, 
Now there is rapid steaming and gassing, 
Now there is drastic solidifying shrinkage. 
What is it that appears, gold or jade ? 
It  brings longevity, eternal as the heavens. 
All this must never be recorded in writing, 
Only oral instruction can transmit it.' 

Afterwards a certain recluse averred that this was what Yin Chen Jeng had written in the 
Han period on the alchemical process.e Subsequently it was copied on the Stele of Tzu-Yii9.f 
I myself regret that I cannot understand these words, so I simply record them here. 

Perhaps Hsii Yen-Chou was right to be a bit puzzled. By way of elucidation it is 
clear that the first two lines might refer to the preparation of chemical substances 
from minerals (e.g. mercury from cinnabar), or sal ammoniac from animal substan- 
ces;g and to the artificial prolongation of the human life-span. Perhaps the third line 

a See Thien-thai Shart Fang Wai Chih,I0 ch. 9, p. 15 a. 
Cf. Steele & Singer ( I ) ;  Holmyard (I),  p. 95; and pt. 4 below. 

C Cf. pt. 4 also. * Hsii Yen-Chou Shih Hua, ch. I, p. 34a, tr. auct. 
Presumably Yin Chhang-Sh&ng,ll the teacher of Wei PO-Yang; see p. 77 above. 

* Perhaps this has something to do with Yii Pei TzulZ (the Jade-Stele Master), whose name appears 
in the title of one of the books in the Tao Tsang (TT920), unknown in date and authorship. It consists 
of dialogues between ChEng Yin and KO Hung, so it must be later than the Chin period. 

g Cf. pt. 4 below. 
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has to do with catching the right point in the natural development of minerals in the 
earth,a and the fourth could allude to the artificial acceleration of such processes by 
the Chinese philosophiper ignem. Next comes the legendary emperor Chh&ng Thang,' 
who established a bond with his great minister, I Yinz,b in a ceremony like that of 
marriage which included a lustration or aspersion (fa',3 fo3),c hence a symbol here for 
the descending streams of reflux condensation or chhi circu1ation.d He is followed 
immediately by a mythological being, Khua-Fu the Boaster, who wanted to eat the 
sun and for whom all the rivers did not suffice for his drink;e this spherical 'belly- 
image' must thus symbolise the round reaction-vessel, aludel or still, whether real or 
figurative. The next lines (seven and eight) appear to concern the 'fire-times' (huo 
hour) in a cycle of heating which runs continuously through many days and nights.* 
Lines eight and nine hint at the colours appearing in chemical operations, the white of 
sublimates or crystals deposited from solutions, the yellow of gold-like alloys or 
mosaic go1d.g There follows a reference to the cyclical processes so often described 
in huan tans methods; and then at lines twelve and thirteen we can recognise under the 
old terms shen6 and Kuei7 a Neo-Confucian contrast between expansion-dispersion 
and condensation-aggregati0n.h At the end the goal of the entire process is plainly 
revealed, and the usual adjuration to oral transmission (khou chiiehs) completes the 
epigram. And yet the entire inscription would be interpretable purely in terms of 
physiological alchemy, without any reference to laboratory operations at all. Let us 
now turn to examine some of the most important books on alchemy which were 
produced during the Sung period. 

(viii) Alchemical compendia and books with iI1ustratim 

Chang Wu-M&ng, mentioned a page or two above, was the teacher of the voluminous 
Taoist writer Chhen Ching-Yuan9 (JI .  early + 11th century, also called Chhen T a  
ShihIo and Pi Hsii Tzu").' The Tao Tsang contains seven treatises by this Chhen, 
among them one on alchemy called Pi Yii Chu Sha Han Lin Yii Shu KueiI2 (Cold 
Forest Jade-Cinnabar Casing Process).j This book refers to the use of a number 
of chemicals such as borax, ammonium chloride, copper sulphate, saltpetre, sodium 
chloride, sulphur, etc., in elixir formulae, with lead and mercury or cinnabar alone 
as the principal ingredients. The uses of gold, organic substances like honey, and 
various plants are also mentioned. 

The Yiin Chi Chhi Chhien13 (Seven Tablets of the Cloudy Satchel)kcompiled under 
Chen Tsung by Chang Chiin-Fang14 between +g98 and + 1022 is a miniature Tao 
Tsang in itself; we have had occasion to quote it often. I t  reproduces a number of 

Cf. Vol. 3, p. 640, and Vol. 5, pt. qbelow. b Mayers (I), no. 233. C See Granet (I), pp. 418ff. 
d Alternatively this line could refer simply to the placing of the substances or solutions in the reaction- 

vessel. But the comparison of reflux condensation within it is as old as the Tshan Thung Chhi itself, cf. 
ch. 32, p. 5a, tr. Wu & Davis (I), p. 259. 

See Granet (I), pp. 36rff. f Cf. pp. 60ff. above, and pt. 4 below. e Cf. p. 103 above. 
h 1'01. 2, p. 490. See Wieger (6), p. 328. j TT8gr. h TT 1020. 

as * W 9  = %F YiE i%fi 
H 7 R 13% v PWIRZ I0 R-kE 

" f?rJaT 11BE!RT@Lf13!STE U Z X - k %  I4 3BZB 
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alchemical texts that are now no longer extant elsewhere. Among these are Sun Ssu- 
MO's Thai-Chhing Tan Chiq  Yao Chiieh, and the Chin Hua Yii Nii Shuo Tan Ching 1 
(Elixir Manual according to the Teaching of the Jade Girl on the Golden Flower). 
This consists of dialogues between Huang T i  and Yu Nu or Hsiian Nu on the prin- 
ciples of chemical reactions and changes.8 While Chang Chun-Fang was doing his 
compiling work there appeared the Tan Fang Ao LunZ (Subtle Discourse on the 
Alchemical Elaboratory),b written by ChhCng Liao-I3 c. + 1020. I t  seems to speak 
about amalgamation, stressing the importance of distinguishing genuine materials 
from false in elixir-making, and the proper control of temperature; but it is really a 
treatise on physiological alchemy, hiding the interactions of organs and the regaining 
of the primary vitalities of youth under the terminology of proto-chemistry. The 
K& Tao Chi4 (Collection of Procedures of the Golden Art),c consisting of nine chap- 
ters and over 60,000 words, is the most voluminous Sung (or even post-Sung) al- 
chemical treatise in the Tao Tsang. As for its date we only know that it was compiled 
after the year + I 144. Yuan Han-Chhing rightly suggests that such detailed descrip- 
tions as are given in the text could only have been written by one who had carried out 
the experiments himself, and that from the style of writing the book must have been 
written by more than one such person.* I t  will be remembered that this was just 
after the time (+ I I 17) when Lu Thien-Chi wrote his commentary on the theories of 
the Tshan Thung Chhi Wu Hsiang Lei (cf. p. 145).e 

Another important compendium probably put together during the Sung is the 
Chu Chia Shen Phin Tan Fa5 (Methods of the Various Schools for Magical Elixir 
Preparations).f There is nothing in the book to indicate the name of its author or 
compiler, nor the date when it was written. In the second of its three chapters, 
however, one finds the name MCng Yao-Fu,~ also called Hsiian Chen Tzu.7 Yuan 
Han-Chhing suggests that MCng wrote one of the constituent parts of the book, and 
that the date of the compilation could not have been earlier than the beginning of the 
Sung (+960) nor later than its end (+ 128o).g The book contains many formulae for 
the transmutation of base metals and minerals into gold, and claims that most of the 
products when taken orally would enable one to attain hsh-ship. The collections 
mentioned in these two paragraphs are likely to yield important results in future 
research. As the proverb says: 'He who enters the mountain of treasures will never 
come back empty-handed. 'h 

On the Jade Girl and the Mysterious Girl as interlocutors see Vol. 2, p. 147 above, and pt. 5 below. 
b TTQI~. C TT946. 
* Yuan Han-Chhing (I), p. 199. 
C It may be interjected here that interest in alchemy, proto-chemical as well as physiological, con- 

tinued to flow strongly among scholarly amateurs during this period of the Southern Sung. For example, 
many of the poems of the eminent writer Lu Yus (+ I 125 to + 1209) were devoted to alchemy, as may 
be seen in the recent study with translations by Ho Ping-YU, KO Thien-Chi & Lim (I). 

f TT~II. 
g Yuan Han-Chhing (I), p. 199. h J l c  pao shun shou pu khung hui.9 
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The Ling Sha Ta Tan Pi Chiiehr (Secret Doctrine of the Numinous Cinnabar and 
the Great Elixir),a by an anonymous writer, is regarded by Chhen Kuo-Fu as also of 
Sung 0rigin.b The preface says that the secret of success was to practise simuItaneously 
elixir-making (wai tan) and respiratory exercises (nk tan).= Besides dealing with the 
cyclical transformation of sulphur and mercury, the author gives a method of manu- 
facturing 'gold' from substances like realgar, orpiment and cinnabar. It is interesting 
to observe that the weight of 'gold' derived in the latter procedure far exceeds the 
total weight of the raw material used, contrary to the fundamental laws of chemistry 
(unless he was bringing in other metals or minerals which he forgot to mention). 

The Hsiu Lien Ta Tan Yao Chih2 (Essential Hints on the Preparation of Powerful 
Elixirs),d again by an anonymous author, was written before the + 14th century but 
after the time of Lii Tung-Pin,3 so it is reasonably considered by Yuan Han-Chhing 
as of Sung 0rigin.e A special feature of this book lies in the conservative amounts of 
ingredients in its alchemical formulae as compared to the lavish quantities employed 
in well-known texts like the Pao Phu Tm, the Thai-Chhing Tan Ching Yao Chiieh and 
the Thai-Chhing Shih Pi Chi. One of its elixir recipes, for example, requires the use of 
2 oz of purified calomel, I oz of arsenious oxide, two-tenths of an oz of borax, one- 
tenth of an oz of sal ammoniac, three-tenths of an oz of ju hsiang4,f and one-tenth of 
an oz of saltpetre. This is much more plausible than the almost industrial specifica- 
tions of the Chin and Thang periods; one wonders whether it is not a significant 
index of increasing refinement of the available apparatus. Yet another text by 
an anonymous writer probably of the Sung period is the Kan Chhi Shih-lizr Chuan 
Chitt Tans (The Sixteen-fold Cyclically-Transformed Gold Elixir prepared by the 
'Responding to the Chhi' Method).g This is a rather small tractate dealing with the 
transformation of mercury into 'gold'. It illustrates several pieces of alchemical 
laboratory equipment, such as the aludel (or closed reaction-vessel) and the platform 
for the stove. 

One of the great characteristics of Sung alchemical texts is the presence of many 
illustrations of alchemical apparatus. A number of such pictures and diagrams can be 
found in Wu W U ' S ~  Tan Fang Hsii Chih7 (Chymical Elaboratory Practice)h dated 
+ I 163. They include a still for distilling mercury, pestles and mortars, and the stove 
platform.' Wu Wu also wrote another text called Chih Kuei Chig (Pointing the Way 

TT890. 
b See Chhen Kuo-Fu (I), p. i91. The text was received by Chang Shih-Chungg in + 1101. 
C Cf. Vol. 2, pp. 143ff.; Vol. 4, pt. 3, p. 674, and further in pt. 5 below. 
* TTgog. (11, P. 199. 
* This is a tree of the Pistm'a genus (Anacardiaceae, like the mango), either the Bombay mastic or 

terebinth tree P. Klainjuk (= Terebinthus), R313, or the Mediterranean species P. lnrtisnis, CC838. 
See Burkill (I), vol. 2, p. 1756. All the species are very resinous and aromatic, containing also, of course, 
tannins, essential oils and steroids. Presumably the nuts were used in the formula given. 

R TT9o4. h TT893. 
This book also gives much curious information on the choice of companions, the proper location 

of a laboratory, water-sources, furnace clays, and exorcisms against ghosts and malevolent spirits. 



33. T H E  SILVER AGE OF A L C H E M Y  I99 
Home to Life  eternal)^ in which he expressly advocated the elixir, and said that 
respiratory exercises (nei tan) only served the purpose of maintaining one's health to 
enable the experiments to be accomplished. The most interesting Sung alchemical 
text from the point of view of equipment is the Chin Hua Chhung-Pi Tan Ching Pi 
Chihl (Confidential Hints on the Manual of the Heaven-Piercing Golden Flower 
E1ixir)b written in f 1225. The book consists of two parts, the first containing material 
transmitted to Ph&ng Ssu2 by his master Pai Yii-Chhan,3 while that in the second came 
from Lan Yuan-Lao 4 to MCng Hsii5.c Illustrations found in this book include reaction- 
vessels, stoves, an ambix called the 'pomegranate' vessel (tzhu shih liu kuan6) used 
in descensory distillation, and an elaborate series of different types of cooling system 
or water-jackets. 

All this will of course be discussed in its place (pt. 4 below). Unfortunately some 
of the best illustrated texts present difficulties in dating. An example of this is the 
Thai Chi Chen-Jen Tsa Tan Yao Fang7 (Tractate of the Supreme-Pole Adept on 
Miscellaneous Elixir Recipes),* which has diagrams of furnaces and aludels. We have 
placed this in the Sung mainly on account of the philosophi&l significance of the 
pseudonym,e though it was given (at dates uncertain) to at least three adepts of various 
historical periods, one in semi-legendary antiquity,f and one at Han Wu Ti's time; g 

but in content the material could easily be Thang or even Chin. The same applies to 
another book, the Thai Chi Chm-Jen Chiu Chuan Huan Tan Ching Yao Chiiehg 
(Essential Teachings of the Manual of the Supreme-Pole Adept on the Ninefold 
Cyclically-Transformed Elixir).h Without the last two characters, the Manual itself 
must be pre-Sui because it is listed in the Sui Shu bibliography,i and again the 
contents could reasonably be of Chin or Liang date. Minute directions are given for 
the firing cycle of an aludel containing all the five minerals (cf. p. 96) together with 
quartz and mercury (cf. Fig. 1359); this recalls the firing cycles adumbrated in the 
Tshan Thung Chhi (pp. 60 ff.). The process ends with projections for gold and silver 
which seem to imply the formation of alloys of copper, arsenic, mercury and lead. In  
its combination of projection with elixir-making this text has distinct resemblances to 
what was done in KO Hung's time, and might in essence really be as old as that.l 

TTgrq. 
TTgo7. 

c M&ng HsU also edited and prefaced the whole. The second part is much longer than the first, and 
more clearly concerns practical laboratory alchemy. Lan Yuan-Lao was thought to be an avatar of Pai 
YU-Chhan, and the title of the whole was taken from the name of his alchemical elaboratory. 

TT939, writer unknown. 
Cf. Vol. 2, pp. 459ff. 

f Tu Chhung,9 ascribed to the - 10th century, according to TT293, ch. 9, pp. I aff. One wonders 
ifthere could have been any connection with Tu Chung,Io also of semi-legendary times, who gave his 

name to the tree Eucamia ulmoidss and will be met in the botany Section in Vol. 6. 
8 Wang Than," - 198 to - 123, according to TTzg3, ch. 9, pp. I I bff. Little else is known of him. 
h TT882, writer unknown. Then is a preliminary study by Ho Ping-Yii (g). 

Sui Shu, ch. 34, p. 33 b: 
J A very similar process is described in TT873. 
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(ix) The Northern and Southern SchooLF of Taoism 

While we can leave the laboratory equipment of the alchemist for the moment, we 
can hardly proceed further without noting the development of two important Taoist 
groups during the + I ~ t h  and the + 12th centuries, the Southern School (Nan Tsungl) 
and the Northern School (Pei Tsungz). Many of the later Taoist alchemical writings 
can be traced to the first of these,a and the Chin Hua Chhung-Pi Tan Ching Pi Chih 
is one of them. The  founder of the Southern School, Liu Tshao3,b flourished early 
in the + I ~ t h  century, claiming himself a friend of the adepts Chhen Thuan,c Chhung 
Fang and Chang Wu-Msng, and a disciple in the art of immortality of the two teachers 
ChCng Yang Tzu4 and Lii Tung-Pin.* The  reputation of Liu Tshao was surpassed by 
his disciple Chang PO-Tuans (d. + 1082),e the author of the Wu Chen Phienb(Poetica1 
Essay on Realising the Necessity of Regenerating the Primary Vitalities),' the Chin 
Tan Ssu-Pai Tm7 (Four Hundred Word Epitome of the Metallous Enchyrnoma)g and 
the Yii-Chhing Chin-Ssu Chhing-Hua Pi- W& Chin-Pao Nei-Lien Tan Chiieh* (The 
Green-and-Elegant Secret Papers in the Jade-Purity Golden Box on the Essentials of 
the Internal Refining of the Enchymoma, the Golden Treasure).h All these three texts 
have been translated into English and studied by Davis & Chao Yiin-Tshung.1 

Chang PO-Tuan's poetical style of writing long concealed from Western scholars 
the fact that he was talking almost exclusively about physiological alchemy, not proto- 
chemical operations at all. Nevertheless the Wu Chat Phien had been considered by 
Taoists in later times almost as important as the Tshan Tlrung Chhi itself. The  book 
is cast in poetic verse form and divided into three chapters, which are again sub- 
divided into short paragraphs, or stanzas, ninety-nine in all. I t  opens with a call to the 
unworldly 1ife:l 

If (one) does not seek for the great Tao, leaving the paths of error, how can (one be called) 
wise even though highly talented ? A hundred years of living is (as transient as) a spark 
(struck) from a stone, and the course of life (is like) a bubble floating on water. (Those who) 
only think of profits and emoluments, seeking worldly prosperity and glory, will soon find 
their faces turning pale and their bodies withering. Even if they have piled up riches moun- 
tain-high, may I be allowed to ask whether they can buy off the Messenger of Death (wu 
chhangp), (with their wealth) ? 

On this school see Liu Tshun-Jen (I,  2). It was devoted to 'dual-cultivation' (cf. pt. 5). 
b Also called Liu Tsung-Chh&ng,'O Hai Chhan Tzu,IX Hai-Chhan Ti Chiinla and Hsiian-Ying Yen 

Shan Jen.I' 
C Cf. p. 194 above. Cf. p. 147 above. 

Also called Chang Phing-Shu," Chang Tzu-Yang's and Tzu-Yang Chen Jen.16 
f TT138. See pt. 5 below. 
E TT1o67. See pt. 5 below. h T'z37 .  

(2, 5, 7). They also translated three alchemical poems by this writer (3). Unfortunately, they were 
under the misapprehension that these texts concerned proto-chemical alchemy. 

f Wu Chen Phien, stanza I (ch. I ,  p. 5b) ,  tr. auct., adjuv. Davis & Chao Yiin-Tshung (7). 
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A typical passage clearly shows that Chang PO-Tuan's conception of alchemy was that 
of the psycho-physiological exercises rather than the work of the laboratory with its 
minerals, metals and drugs.8 

Compound not the three yellow (substances, sun huangx), (i.e. sulphur, orpiment and 
d g a r ) ,  neither the four magical (things, ssu shenz), (alum, cinnabar, lead, and mercury); 
and make no search for particular plants (as elixir ingredients), for they are still further 
from the genuine (medicine). When Yin and Yang things are of the same category, they will 
resonate and fall spontaneously into conjunction (Yin Yang tê  la' Kuk chiao kan3). . . . 
People in this world should understand that true lead and true mercury are not at all the 
same things as common cinnabar and common quicksi1ver.b 

Here Chang PO-Tuan evidently has partly in mind the category theory which devel- 
oped so much during the Thang period (cf. p. 145 above and pt. 4 below), emphas- 
ising that reactions occur only between substances having properties of similitude, yet 
differing in Yin-Yang status. This idea is again reflected in another passage: C 

When a bamboo (utensil) is broken it has to be repaired by using bamboo. For a hen to 
hatch chickens, eggs are required. You may bring together ten thousand substances, but if 
they are of disparate categories (fei Ik4) all your labour will be wasted. One must strive for 
that union (within oneself) which, by a marvellous natural mechanism, will produce true 
lead.* 

One remembers that eloquent passage of Wei PO-Yang (p. 69 above). 
Although translators have so far numbered Chang PO-Tuan's works among those 

on experimental (or at least theoretical) elixir alchemy, they are in fact far more 
concerned with the enchymoma. Of course, writings of this kind were meant, we 
suspect, to be susceptible of several parallel and distinct interpretations-proto- 
chemical, mutational, meditational, respiratory, sexual, etc., in accordance with the 
interests, knowledge and mood of the reader; who was probably expected to practise 
them all. For example, a reference to the numbers 2 and 8 in one of the stanzas might 
be taken to be concerned either with the h a  of the 'Book of Changes' or with the - 
timing of a heating cycle, or with the rhythm of respiratory techniques, or (when 
multiplied) to the proper age of the girl ideally fitted to be the adept's partner in the 
practice of the sexual arts leading to immortality. 

The  descent of the Southern School is shown in Table 113.e Chang PO-Tuan's 

Ibid., stanza 8 (ch. I, p. gb),  tr. auct., adjuv. Davis & Chao Ylln-Tshung (7). 
b Atjirst sight this sentence calls to mind the 'sophic mercury' and 'sophic sulphur' of Western 

alchemy, but in fact there is no parallel at all, as we shall explain in the sub-section on physiological 
alchemy, where we shall return to this same text and give a fuller exegesis of it. 

C Wir Chm Phim, stanza 25 (ch. z, p. zb), tr. auct.; adjuv. Davis & Chao Yiin-Tshung (7). 
* The  Adept Thao comments that the 'mother'-chhi of true lead and the 'child'-chhi of the semen 

are of the same category, hence the natural mechanism or reaction can go on. I t  is not possible to 
elucidate this further here, but our sub-section on physiological alchemy (pt. 5 below) will explain 
it at length. Wu Chen Phien San Chu, stanza 8 (ch. 2, p. 6b). 

After Chhen Kuo-Fu ( I ) .  
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Table 113. The Southern School of Taoism, in Sung and Yuan 
( + 10th to + 14th century) 

FOUNDER Liu Tshao W E: (d. bef. + 1050) -----Chhen Thunn R tftb (d. $989) 
(personal name later changed to Liu HsUan-Ying 3 8) 
courtcsy name: 1,iu Chao-Yuan $I BR 
(courtcsy nnme later changed to Liu Tsung-ChhCng a; m 
philosophical name: Iiai Chhan Tzu &i 

I 
l 

Chang PO-Tuan G {o .?* (d. + 1082) 
(personal namc later changed to Chang Yiing-Chheng B a] hJi) 
courtesy name: Chang Phing-Shu 
temple name: Tzu-Yang Chen Jen X E 52 h 

l 
I 

Shih Thai S (d. +1158) 
courtesy name: Shih 're-Chih 6 fl ;;Z. 
literary nnme: Shih Hsing-Lin 5 5 fi 
philosophical nnme: Tshui Hsiian Tzu 3 lf. 

I 
lislieh ?:zu-11sien fi R W (d. + r rc)x) 

other personal names: Hstieh Shih E X 

I Hsiieh Tao-Kuang a 3Y: 
IIsiieh Tno-Suan j'LI E 

Chhen kan $% (d. + 1213) 
courtesy namc: Chhcn Xan-Mu 3 m % 
literary name: Chhen Tshui-Ilsii ?$ @ 
also cnlled Chhen Xi-N'nn B % -/L 

t 

l I I I 
Shn Ch2-HsU I$ B ChU Chin-Ssu k E. Pai Yii-Chhan I'I JE fl ((P. + 1209 to + 1224) [Lan Yunn-Lno m X-%] 

I other name: l io  Chhnng-KCng G';A LIE 
Chu Chii % tff (d. + 1242) philosophicnl name: Hai Chhii~ng Tzu IJB F 

temple name: Tiu-Chhing Chen Jen Zti. iii' A 
other appcllntions : Chhiung-Shan tao jen B 111 jfi h 

Pin-An @E 
I san jen 3 & A  
Shen-Hsiao san li  #I f& E 

I 
Wnng Chin-Chhen E W 

l 
PhCng Ssu B E I hlCt1g IIs1i jkj# 

I courtesy name: PhCng Chi-I 3 C L 
L i  'l'ao-Shun appellation: Hao-lin yin shih !&H B. .-f: 

other name: Li  Chhing-An *B R 
philosophicnl name: Ying Chhan Tzu F 

I 
fIsiao Liao-Chen 'a 7 94 

I 
Mina ~hh i - su  3 A 

other llame: Xliao S h i h d n  
I 
I 

Uhng Chih-'rno 5 ,B jH. 
othcr namc: Jtrnng ChhCng-An E#% 
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disciple, Shih Thai (d. + I 158),a has been thought responsible for two treatises in the 
Tao Tsang. These are the Hsiu Chen Shih Shu2 (A Collection of Ten Books on the 
Regeneration of the Primary Vita1ities)b and the Huan Yuan Phiens (Book of the 
Return to the Source),c but Shih Thai was not the editor of the first, and neither is 
concerned with laboratory alchemy. Shih Thai then imparted his knowledge to Hsiieh 
Tzu-Hsien4,d who added a commentary to Chang PO-Tuan's WuChen Phien and wrote 
also the Huan Tan Fu Ming Phien 5 (Book on the Restoration of Life by the Cyclically- 
Transformed Elixir),e which again is not very alchemical in nature.* Hsiieh Tzu- 
Hsien became the teacher of Chhen Nan6,g the author of the TshuiHsii Phien7.(Book 
of the Emerald Heaven),h purely concerned with Taoist religion. Chhen Ni-Wan then 
taught the famous adept Pai Yii-Chhans (9. + 1209 to + 1224),' a prolific writer of 
many Taoist canons. Thus all the writings of the Southern School after the time of 
Chang PO-Tuan seem to have had very little bearing on proto-chemical alchemy, the 
Wu Cl~en Phien being perhaps a partial exception. But then we suddenly come across 
the Chin Hua Chlzung-Pi Tan CIzing Pi Chih, that very important text on alchemical 
procedures and apparatus by two of Pai Yii-Chhan's disciples, PhCng SsuQ & MCng 
HsiiIo (see p. 199 above). This suggests that we can never say for certain that a 
particular adept was not a practical alchemist when all we know is that he only wrote 
on religious Taoism or physiological alchemy (nei tan). Such men were probably versed 
in all these fields, and probably practised both proto-chemical and physiological 
alchemy even though they might have some preference for one or the 0ther.f 

We must now turn our attention to the other important Taoist school, that of the 
North, founded by 'Ilrang Chung-Fun (+ 1113 to + 1170) who claimed that he had 
himself been a disciple of the famous Thang adept Lii Tung-Pin (p. 147 above). 
Like Liu Tshao, his origins are obscure. Known under a number of different names,k 
this mage contributed several tractates to the Tao Tsang, including the Chhung- Yang 
Clzhiian Chen CIziIz (Wang Chhung-Yang's Records of the Perfect-Truth School),l 

a Also called Shih Hsing-LinJJ and Tshui Hsiian Tzu.14 
b TTz6o. M'e treat of this extensively in pt. 5 below. 
c TTro77. I t  occurs also as ch. 2 of the Hsiu Chen Shih Shu, hence the mis-attribution. 
d Also called Hsiieh Tao-Kuang.15 TT1074. 
f Accounts of Shih Hsing-Lin and Hsueh Tao-Kuang are given in Davis & Chao Yun-Tshung (4). 

The latter has a special interest because he had previously been a Buddhist philosopher of note, with 
the monastic name of Tzu-HsienJ6 and the title Phi-Ling Chhan Shih.17 

g Also known as Chhen Xi-WanJ8 or Ni-Wan Chen Jen.'9 h TT1o76. 
1 Othenvise called Hai Chhiung TzuZ0 or Tzu-Chhing Chen Jen.2' 
J In this particular case it looks as if Pheng Ssu was more interested in nei tan and M&ng Hsii in 

zcni tan. 
k Such as \qTang Che,22 Wang Yiin-Chhing,', Wang Shih-Hsiung,24 Chhung Yang T Z U , ~ ~  Wang 

Chhung-Yang,26 and Chhung-Yang T i  Chun.27 
1 TTr139. 

' E f  '#EE-f-S S R B  ' R X E  8t*a&fjSi 
' %&B Elzm P '2 $1; 'O ZH-R 

" 3eT Z b ? & R %  I3 Z % R  " % 3 P  " BST53t 
l6 %E J7Bk@fi$fgiti 18?%5tZW5tL IV ZYL~RA ' O i f i i P P  

" % % w h  2a 48 l3 E 9t @U 2 4 3 t @  " EBt%F 
26 Z Z B  27 EP2RZ 
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the Chhung- Yang Chiao Hua ChiI (Memorials of Wang Chhung-Yang's Preaching),a 
the Chhung-Yang F&-Li Shih-Hua Chi2 (Writings of Wang Chhung-Yang (to 
commemorate the time when he received a daily) Ration of Pears, and the Ten Pre- 
cepts of his Teacher),b the Chhung- Yang Chin-Kuan Yii-So ChiiehJ (Wang Chhung- 
Yang's Instructions on the Golden Gate and the Lock of Jade),c and the Chhung- 
T'ang Li-Chiao Shih-Wu Lun4 (Fifteen Discourses of Wang Chhung-Yang on the 
Establishment of his School).d 

Wang Chung-Fu's disciples, the 'Seven Perfect-Truth Masters' (chhiian chen chhi 
trms),  were all well known. Ma Yii6 (+ I 123 to + I 183),e the most senior member, was 
responsible for the Tan- Yang Chen Jen Yii Lu7 (Precious Records of the Adept Tan- 
Yang),f the Chien Wu Chi8 (On the Gradual Understanding (of the Tao)),g the 
Tzu-Jan Chip (Collected (Poems) on the Spontaneity of Nature),h the Tung-Hsiian 
Chin Yii ChiIo (Collections of Gold and Jade; a Tung-Hsiian Scripture),' and the 
Tan-Yang Shen Kuang Tshanu (Tan Yang (Tzu's Book) on the Resplendent Glow 
of the Numinous Light);J all in the Tao Tsang. The second master was Than Chhu- 
TuanI2 (+ I 123 to + I 18~).k He wrote a Than Ken-shg Shui Yiin ChiI3 (Mr Than's 
Records of Life among the Mountain Clouds and Waterfalls).' Liu Chhu-HsiianI4 
(+ I 147 to + 1203),m the third of the Seven Masters, wrote the Hsien Lo ChiIs (Col- 
lected (Poems) on the Happiness of the Holy 1mmortals)n and a commentary on the 
Huang Ti Yin Fu ChivI6 (The Yellow Emperor's Book on the Harmony of the Seen 
and the Unseen).o The fourth and most celebrated master was Chhiu Chhu-Chi17 
( + I 148 to + 1227),~ widely known as Chhang-Chhun Chen Jen 18 (the Adept of Eternal 
Spring). He wrote the Chhiu Chhang-Chhun Chhing Thien K019 (Chhiu Chhang- 
Chhun's Song of the Blue Heavens),q and a Hsiian Ftng Chhing Hui Lu20 (Record of 
the Auspicious Meeting of the Mysterious Winds),' which contained the answers 

a TTII~o .  b TT~rqr. This was a fasting diet during his first initiation. 
C T T I I ~ z .  * TTIzI~ .  
e ~ n o w n  variously as hla Chhu-Yli," Ma Il~uan-Pao,~z J l a  Thung-Pao,23 Ma Tshung-I,z4 Ma 

I - F U , ~ ~  Tan Tang Tzua6 and Tan-Yang T i  Chlin.27 
f TTro44. R TT1xz8. h TTI I~o .  1 T T I I ~ ~ .  J TTx136. 
k He was known by different names, Than Thung-Cht!ng,28 Than Yli,zV Than PO-Yii,Jo Chhang 

Chen Tzu,I1 and Chhang-Chen Chen Chlin.j2 
1 TT1 146. The book describes the ascetic life of the Taoist hermit. The similarity of its title to that 

of Yeh hleng-TC's33 book, Sirui Yii71 Lu,34 which gives us one of the oldest accounts of the sublimation 
of steroid hormones, may be noted. Yeh (+ I077 to + I  148) was of a rather older generation than that 
of the Seven Masters. See Lu Gwei-Djen QE Keedham (3). 

m Also called Liu Thung-Miao," Chhang Sheng T z u ~ ~  and Chhang-Sheng Chen Chlin.37 
* TTr127. TT1 19. See Vol. 2, p. 447. 
P Also called Chhiu Thung-Mi,18 Chhiu Chhang-Chhun.30 q TT134. TT173. 
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given by Chhiu Chhu-Chi to Chingiz Khan when consulted by him about the way of 
immortality.8 Chhiu also wrote a Ta Tan Chih Chihl (Direct Hints on the Great 
Elixir),b and the Chhang-Chhun Tzu Phan-hsi Chi2 (Chhiu Chhang-Chhun's Col- 
lected (Poems) at Phan-hsi).c The fifth of the Seven Masters, Wang Chhu-I3 
(+ I 142 to + 1198),d was the author of the Hsi Yo Hua-shan Chih4 (Records of Hua- 
shan, the Great Western Mountain) and the Yiin Kuang Chis (Collected (Poems) of 
Light (through the Clouds)).* The sixth master, Ho Ta-Thung6 (+ I 140 to + 1212),g 
contributed the Thai-Ku Chi7 (Collected Works of (Ho) Thai-Ku)h to the Tao Tsang. 
Finally it is pleasant to record that the seventh and last divine, Sun Pu-Erhs 
( + I I 19 to + I 183)~' was a woman, and in fact the wife of Ma Yu. 

The Northern School laid emphasis on self-cultivation (hsiu ming9) by the leading 
of an ascetic life and the suppression of desire for earthly things, so much so that its 
priests took to ce1ibacy.f Practical alchemy seemed to be outside its concern, but the 
physiological alchemy of respiratory and other exercises was very much cultivated. 
On being given an audience by Chingiz Khan in + 1222 and consulted about the 
way of achieving immortality, Chhiu Chhu-Chi told him that as an emperor he 
would automatically become an immortal when his reign ended if he had accomplished 
the mission of bringing peace and happiness to the world. In  order to achieve this, 
however, it was necessary that he should conserve his health by exercising more 
restraint in his sexual life, especially as he was over forty and had more than one 
cons0rt.k The greatest single contribution made by the Northern School to alchemy 
was no doubt the collection of the Taoist Patrology made by some of the disciples of 
Chhiu Chhu-Chi, under the leadership of Sung T&-Fang,IO from + 1237 onwards, 
culminating in the printing of the Hsiian Tu Pao TsangI1 collection in + 1244.1 Among 
Sung's disciples was Li ChuehIZ,m the teacher of Chang Mu13,n who in turn taught 

Chhiu Chhu-Chi was summoned to the court of the Mongolian conqueror, then in Afghanistan, 
and travelled to Samarqand and back from Shantung between + 1219 and + 1224. Cf. Vol. 3, pp. 522ff. 
A disciple's account of the journey has been translated by Waley (10) under the title 'Travels of an 
Alchemist'. This was Chhang-Chhun Chen Jen Hsi Yti Chi14 (Journey of the Eternal-Spring Adept 
into the West), written by Li Chih-Chhang,]' also called Thung-Hsuan Ta  Shih.16 

TT241. C TT I 145. d Also called Yu Yang Tzu17 or Yti-Yang Chen Chtin.18 
TT3o4. f TT1r38. 

g Also called Ho Ta-Ku,IV Ho Thai-Ku," Ho Lin,zI Thien Jan Tzu,Z2 Kuang Ning Tzu," and 
Kuang-Ning Chen Chum= h TT1 147. 

1 Also known as Chhing-Ching San Jenzs and Chhing-Ching Yuan Chun.16 
J This was such a departure from the general tendencies of early Taoism (cf. Vol. 2, pp. 57, 137, 146) 

that one can hardly fail to suspect the influence of Buddhist asceticism. 
k The whole of TT173 is devoted to the advice given by Chhiu Chhu-Chi on this occasion. 
1 See p. I 16 above. 

m Also called Li Shuang-Yii,27 Li Hsi-Chen,a and Thai-Hsii Chen Jen.29 
n Also known by the names Chang Chiin-Fan,30 Chang Tao-Hsin3' and Tzu-Chhiung Chen J e n F  
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Chao Yu-Chhin'. a Chao Yu-Chhin then became theteacher of thegreatest Taoist writer 
of the Yuan period, Chhen Kuan-WU,~ also called Chhen Chih-Hsu3 and Shang 
Yang Tzu.4 About +1331 Chhen Chih-Hsu wrote the Chin Tan Ta Yaos (Main 
Essentials of the Metallous Enchymoma; the true Gold Elixir), also called Shanz 
Yang Tzu Chin Tan Ta Yao6;b compiling for it also a Chin Tan Ta Yao Thu7 
(Illustrations for the 'Main Essentials. . .').C These are important books on physio- 
logical alchemy (cf. pt. 5 below) using many technical terms in common with the 
laboratory alchemists. This is why one cannot but feel that practical experimentation 
had remained a continuing, if esoteric, activity of Taoists who seemed primarily 
interested in the psycho-physiological techniques. Chhen Chih-Hsu also wrote 
commentaries on the Tshan Thung Chhi and the Wu Chen Phien, called respectively 
Chou I Tshan Thung Chhi F& Chang Chug and Wu Chen Phien San Chug (Three 
Commentaries on the 'Essay on Regenerating the Primary Vitalities').* Although 
we shall have occasion in due course to quote from the text and diagrams of Chhen 
Chih-Hsii, who certainly knew the practical techniques of chemical operations, his 
own interests lay mainly in the field of psycho-physiological alchemy. 

This sub-section may suitably be ended by a quotation from a scholar of about 
+ 1230 who knew both wai tan and nk tan but greatly preferred the latter. Chhu 
Yung'o (Chhu Hua-KuII) was, as we noted at an earlier stage, one of the commen- 
tators on the Tshan Thung Chhi, but he also produced an interesting work entitled 
Chhu I Shuo TsuanX2 (Discussions on the Dispersal of Doubts) which we have often 
quoted already in these vo1umes.e I n  the course of this he wrote in the following vein: f 

Those who practise the 'Art of the Yellow and the White' are deceitful and treacherous; 
they are called 'sooty empiricks' ( j6  kho 13) or 'furnace firemen' (lu huoI4). The lesser (artists) 
refine and thin down gold and silver to form cupel cakes (sun chihxs); the greater (ones) work 
to compose and perfect an 'elixir-mother' (tan mu ' 6 ) . ~ :  Both results are called 'casing-process 
ingredients' (Kua' thou17).h (According to the old saying): 'swallows and sparrows do not 
lay phoenix eggs, nor are horses suckled by foxes and rabbits';' this, they say, supports the 
theory of (elixir-)mothers. Sometimes they steal the genuine (elixir-)mother and substitute 
another substance for it; sometimes they make (the metal) absorb (mercury), and expect to 
be profoundly thanked (and rewarded). When the mercury enters the absorbent (metal) 
(ju kueiI8) it necessarily eats up the (elixir-)mother, thus forming the precious substance. 

a Otherwise known as Yuan-Tu Chen Jen.19 
b TTxo53. C TT1o54. * TT139. 

Cf. e.g. Vol. 2, p. 387, Vol. 3, p. 323, Vol. 4, pt. I ,  p. 307. 
f Ch. I ,  pp. 11 b, xza, tr. auct. 
g This seems to be a distinction between the humble assayers and the more prestigious Taoist 

alchemists, but the products of both could be amalgamated. A technical term for just this follows in 
the next sentence. The 'elixir-mother' was evidently some precursor-substance of the product desired. 
h Because they would form amalgams with mercury ? 

A quotation from the Tshan Thung Chhi, ch. 12 ,  p. 25 b. 
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When this has been repeated several times the chhi of the (elixir-)mother becomes exhausted. 
When the gold and silver is quite finished, all the mercury goes off in fume and flarne.~ 
Others again use mercury to collect the body of the silver, and various chemicals to eat up 
the colour of the gold, then on long heating the precious product is seen; this process is 
called 'collecting the (elixir-)mother through a window in the wall (KO chhuang chhii mu~)'.b 
Others yet again use reaction-vessels (ting chhiz) actually made of gold and silver, putting 
mercury in them with various chemicals derived from plants, then after transformation by 
heating another precious material is obtained; this process is called 'inverting the body of 
the Jade Girl (Yii Nu fan shens)'. Still others heat mercury with vitriol in iron vessels, 
gaining the result in a very short time. A product may look like silver but more yellow in 
colour and of a harder substance, or it may look like gold but also harder and paler, or it 
may look like copper though smoother in texture and brighter in hue.= This is because 
mercury eats up the formative essence (ying hua4)d of the iron to form a (new) substance, 
and vitriol changes the colour of iron to yel1ow.e This is what they call 'instant transforma- 
tion into a true precious substance (lit. before you can turn round, chuan shen pien chhgng 
chen pao 5)'. There is hardly anyone in the world who is not deceived by these things. 

(On the other hand) there is, for example, the getting of mercury from lotus plants (ho 
yehb), and the preparation of lead and tin from the ash of the purslane (hui h e n ' )  ;fall this 
is described in (the texts) concerning the 72 kinds of 'dragon sprouts' (lung yas). These are 
the kinds of things that are worth looking into in the chymic art (lu huo chung chih kho kuan 
chihq). All the things more vulgar than these are really not worth talking about, and I do not 
intend to discuss them. I sincerely hope that scholars who wish to understand the Tao will 
not pay any attention to them.g 

One may feel that Chhu Yung showed some discrimination in rejecting as vulgar 
both the making of metallic and mineral elixirs (now no longer convincing), and the 
alleged triumphs of aurifaction, while pointing to the presence of metals in plant 
tissues as a real and elegant natural wonder. If only he and his contemporaries could 
have found some way of breaking out of the charmed circle of practical alchemical 
procedures in which the 'sooty empiricks' had revolved for so long, and finding the 
road to a developed chemical science, we should be ready to give him far higher praise. 

This would seem to be a reference to gilding and silvering by the use of amalgams. 
b This could well be a reference to surface enrichment processes. 
C Doubtless these were all alloys resembling gold and silver in appearance, like those produced by 

\tTang Chieh (p. 186 above). 
d See the remarks in pt. 4. 

This must be an allusion to the precipitation of copper from copper sulphate solutions in the 
presence of iron scrap (the 'wet copper method') on which see p. 129, and pt. 4 below. 

f Here Chhu Yung is clearly talking about the finding of metals in plants, a subject we have already 
discussed under the head of bio-geochemical prospecting (Vol. 3, pp. 675 ff.). Plant accumulators, which 
store astonishingly large amounts of metal elements in their bodies, are now well known, and as early 
as the + 18th century it was appreciated in Europe that the Chinese had discovered this phenomenon 
long before. What evidence Chhu Yung had for his statement about mercury in the lotus (Nelumbo) we 
do not know, but it certainly accumulates in the purslane (Porortulaca oleracea, R554, more often called 
ma chhih hsimlQ), which he mentions immediately afterwards (cf. Vol. 3, p. 678). 

n The whole passage seems to be an inventory of 'casing' and 'irrigation' processes. For an attempt 
to elucidate what these were, see pt. 4 below. 
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But neither the needs of society nor the nature of the traditional natural philosophy 
permitted, and instead Chhu Yung followed the path of gentlemanly meditational 
and discreet physiological nei tan practices. One can sense in him the class-distinction 
between the clerkly administrator familiar with polite literature on the one hand and 
the quasi-artisanal manual operator on the other. The writ of Taoist religious 
sanction for the latter way of life was now fast running out. ' In general', Chhu 
Yung wrote,a 'those who are interested in the "art of the yellow and the white" are 
not really scholars of refinement and distinction (fer' chhing kao chih shih~). How can 
they qualify as learned students of the Tao ? ' 

After its heyday in the Thang dynasty alchemy continued to flourish, as we have 
seen, during the Sung period. However, the dangers of elixir-poisoning had clearly 
manifested themselves since no less than six Thang emperors and a number of court 
officials died from this cause. By the time of the Sung more caution was exercised in 
the general approach to elixir-making, not only in the composition of the elixirs 
themselves, but also in attempts to elaborate pharmaceutical ways and means of 
counteracting the toxic effects. The number of ingredients used in elixir formulae 
was reduced and there was a tendency to return to the ancient and difficult theorising 
of the Tshan Thtcng Chhi, perhaps to conceal the processes from rash and ignorant 
operators. Psycho-physiological alchemy tan) became steadily more popular 
than laboratory alchemy (wai tan). This can be seen from the works of Chang Po- 
Tuan and the numerous commentaries on the Tshan Tlzung Chhi. The Northern 
School founded by Wang ChC seems to have paid (at least on the surface) very little 
attention to alchemy, while in the Southern School we find only one treatise that can 
be said to be truly concerned with chemical operations: the Chin Hua Chhung-Pi 
Tan Ching Pi Chih of PhCng Ssu & M&ng Hsu. 

When the empire fell into the hands of the Mongols towards the end of the + 13th 
century Taoism lost favour, since it was suspected of subversive (and nationalist) 
political ideas.b As a result of the confrontation with Buddhism at this time there was 
a great loss of alchemical texts when the Taoist patrology was committed to the flames. 
Taoist alchemy was now down to its lowest ebb. The most important text outwardly 
dealing with alchemy, namely the Chin Tan Ta Yao (with its associated Chin Tan Ta 
Yao Thu), by Chhen Chih-Hsu, c. + 1331, must be considered primarily a work on 
psycho-physiological alchemy rather than practical proto-chemistry.c On the other 
hand certain popular cyclopaedias continued to give details about alchemical opera- 
tions and apparatus, e.g. the MO 0 Hsiao Lu2 (Secretary's Commonplace-Book) put 
together by an anonymous compiler about this time. Equally, certain emperors had 

a Ch. I, p. 12 b, tr. auct. b Cf.Vol.2,pp. IW, 1x5, 138. 
C At this time a great number of writers were composing tractates and poems on physiological 

alchemy-to take one example Kao Hsiang-Hsien,J whose verses induced Davis & Chao Yiin-Tshung 
(I), cf. (6), p. 397, to attempt a translation. 
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dealings with alchemists, and certain sceptical Confucian scholars condemned them 
as of old. An example of the former might be found in Shih TsuI (Khubilai Khan) 
himself, who ruled China from + 1280 to + 1294, and to illustrate the latter we could 
refer to the Pim Huo PhienZ (Disputations on Doubtful Matters),a written by Hsieh 
Ying-Fang3 in + 1348. Here the writer runs through the whole story of alchemy and 
elixir-poisoning (cf. pp. 135,185) through the ages, consigning it entire to the dustbin 
of charlatanry and religious superstiti0n.b 

The idea of the elixir of life lingered on in China for a few more centuries, though 
there was never any sign of a general revival of alchemy. Indeed it caught the fancy of 
some of the Ming ern per or^.^ The official history (Ming Shih) informs us that the 
emperor Ming Thai Tsu granted audience to the adept Liu Yuan,4 and sent messen- 
gers in + 1391 to search for an alchemist called Chang San-FCng.5 He also graciously 
greeted Chang ChCng-Chhang,6 descendant of Chang Tao-Ling in the 24th genera- 
ti0n.d The emperor ChhCng Tsu was still looking for Chang San-FCng during the 
Yung-Lo reign-period (+ 1403 to + I + + ) ,  and in + 1459 Ying Tsung at last honoured 
Chang by giving him the title Thung-Wei Hsien-Hua Chen Jen7.e The name of 
Chang San-FCng is nowadays generally associated with one of the schools of Chinese 
boxing called thai chi chhiian8,f and we know very little about his hist0ry.g A number 
of books are however attributed to him and one of them, the San-F& Tan Chiieh9 
(Chang San-FCng's Instructions about Enchyrnomas), talks of psycho-physiological 
alchemy in terms of lead amalgamation. While his books do not suggest that Chang was 
practising any alchemy, we are told that one of his disciples, Shen Wan-San,IO was an 
experimental alchemist, familiar with the properties of lead and mercury, and able to 
transmute copper and iron into 'gold' and 'silver' by the application of mercury 
which had been previously treated. We are also told that Shen Wan-San's daughter, 
Shen Yii-Hsia," was an alchemist to0.h 

(i) The Emaciated Immortal, Prince of the Ming 

During the first half of the + 15th century the imperial house of the Ming itself 
contributed several outstanding names to the history of Chinese science. Prince Chu 
Hsiao12 (Chou Ting Wang,13 c. + 1380 to + 1425) gained imperishable renown for his 
Chiu Huang P& Tshao14 (Natural History of Emergency Food Plants) printed in 

This work has already been described in Vol. 2, p. 389. 
b Ch. 4, pp. 4b  to ~ o b .  
C A brief survey of alchemy during the Ming period has been given by Ho Ping-YU (13). 
d Ming Shih, ch. 202, p. q a ,  and ch. 299, p. 8a. 
e Ming Shih, ch. 202, p. 23a. 
f A kind of physical exercise, part self-defence, part medical eurhythmics. We shall say more about 

it in connection with physiological alchemy in Vol. 5 ,  pt. 5 ,  and also in the sub-section on physiotherapy 
and remedial gymnastic techniques in Vol. 6, Sect. 4. It goes back at least as far as Hua Tho. 

R An analytical study of his hagiography has been made by Seidel (I) .  

h See Chang San-F&g Chua, p. qb  (in Fu Chin-Chhuan's Chhg  Tao Pi Shu Shih Chung 'S). 
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+ 1406, a work which, together with others of the same kind, we shall discuss in 
detail in the botanical Section of Vol. 6.8 But here it is his younger brother, also a 
prince, Chu Chhiian.1 (Ning Hsien Wang,z + 1390 to + 1448), who attracts us more, 
for he was greatly interested in the proto-chemistry of the alchemists, chiefly from the 
medical and technological ang1e.b Just as his brother maintained a great botanical 
garden at KhaifCng with many gardeners cultivating the plants which were safe to 
use for food in times of famine or scarcity, and some assistants studying methods of 
detoxicating the dangerous ones, so Chu Chhiian must have had an elaboratory in 
which he carried out or supervised experiments on iatro-chemistry, pharmacy and 
metallurgy. About + 1421 he produced a book which we should dearly like to see today, 
the K&g Hsin Yu Tshe"3 (Precious Secrets (lit. Jade Pages) of the Realm of KCng and 
Hsin),c i.e. all things connected with metals and minerals, symbolised by these two 
cyclical characters, which also constitute an alchemical synonym for go1d.d I t  enumer- 
ated under 541 entries the substances employed in chemical preparations. According 
to Li Shih-Chen,e it was divided into the following sections: (a) metals and inorganic 
materials, (b) 'subtle sprouts' (ling miao4), i.e. ore indications, or perhaps products 
of chemical reactions, (c) plants with active principles of remarkable properties, (d)  
feathers and hair: (e) carapaces and hides,g ( f )  substances and liquids which may be 
eaten and drunk, (g) iatro-chemical and alchemical apparatus. Chu Chhiian drew 
largely upon a literary tradition which is tantalisingly obscure, not exactly alchemical, 
not exactly pharmaceutical, connected rather with mining and metallurgy, and per- 
haps because of its specialised interest not widely copied, hence now lost, or extant 
only in quotations. Among such sources Li mentioned the Wai Tan P& Tshaos 
(Iatro-chemical Natural History) of Tshui Fang6 in the early Sung,h and the Thu 
Hsiu Chen Chun Tsao-Hua Chih Nun7 (Guide to (lit. South-pointing Compass for) 
the Creation,' by the Earth's Mansions Immortal), a valuable work on mining, 

a Sect. 38. 
b His philosophical name was Han Hsii Tzu,* the Full-of-Emptiness Master, but he also called 

himself Chhii Hsien,9 the Emaciated Immortal, and others named him the Teacher of the Elixir 
Mound, Tan Chhiu h~ien-s@ng.'~ His biography is found in Ming Shih, ch. I 17, p. 4a. 

C Already referred to in Vol. I, p. 147, Vol. 3, p. 678. 
d The book was certainly available to Li Shih-Chen. Bretschneider (I), vol. r ,  7. 53, spoke as if he 

had seen it, but in our own time Ching Li-Pin (I) characterised it as  'introuvable . If it still exists at 
all it must be extremely rare, but China has so many provincial libraries that one should not give up 
hope of encountering it one day. 

PTKM, ch. I A, p. 12b. 
f Important in relation to sal ammoniac, a key substance in chemical history. I t  is formed by the 

destructive distillation of keratin. Cf. pt. 4. 
g No doubt Chu Chhuan was interested in the process of tanning. Cf. Vol. 6. 
h A very important book (cf. Vol. 5, pt. 2, pp. 201, 209, and p. 185 above), written about + 1045. 
i On this phrase, tsao-huu, the Author or Foundation of Change, and its parallel locution, tsao-wu 

ch.!?," the Author of Things or Nature, see Vol. 2, pp. 564,581 and Vol. 3, p. 599. More recently Schafer 
(17) has argued that these phrases did imply some kind of personal deity in ancient and medieval China, 
but since the concept of creation ex nihilo was so foreign to Chinese thought, we adhere to our view that 
the Author of Change was not a person, but rather a nurninous poetical allegory of the Tao of all things. 
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mineralogy, assaying, mineral re me die^,^ and probably alchemy, so far quite impos- 
sible to date, but hardly earlier than the Thang or later than the beginning of the 
Ming. One at any rate of the books prized and quoted by Chu Chhuan we still have 
available, namely the Tan Fang Chim Yuanl (Mirror of Alchemical Processes and 
Reagents) written about + 950 by Tuku Thao; on this see p. 180 above. Two others 
we know only by quotations, the Hsien-Yuan Pao Tsang LunJ (Discourse of the 
Yellow Emperor on the Contents of the Precious Treasury of the Earth), obscure in 
date and authorship but probably finished by +g18;b and the Tan Thai Hsin Lu4 
(New Discourse on the Alchemical Laboratory), which must be early Sung or pre- 
Sung because mentioned in Sung bibliographies,~ but attributed to an even earlier 
date because attributed to Chhing Hsia Tzus (see pp. 159,180). All in all we have here 
a fascinating Paracelsian reaIm where alchemy joined hands with practical mining 
and metallurgy as well as with medicine; and it is exasperating that fate has deprived 
us of so many of the documents concerned. 

The K& Hsin Yii Tsh; was far from being Chu Chhuan's only book. He wrote 
one on geriatric medicine, which hardly concerns us here, though mineral remedies 
were assuredly involved,* and another which must have been chemical or metallurgical 
since it was entitled Tsao-Hua Chhien Chhi6 (The Hammer and Tongs of Creation).e 
So also some theoretical proto-chemistry was assuredly contained in two other books, 
Chhien Khun Pi Yiin7 (The Hidden Casket of Yin and Yang Opened) and Chhien 
Khun Shhg  I8 (Principles of the Coming into Being of Yin and Yang), now almost 
wholly lost. These were never very well known, and rarely quoted, but much greater 
prominence was given by the Chhing bibliographers to another work, the Chhii Hsien 
Shen Yin Shu9 (Book of Daily Occupations for Scholars in Rural Retirement, by the 
Emaciated Immortal) ; this dealt with botanical and horticultural subjects, fermenta- 
tion technology, fruit preservation and veterinary medicine, again doubtless emphasis- 

a Hence it was sometimes known as Thu Hsiu P& Tshaoro (The Earth's Mansions Pharmaceutical 
Natural History). 

b Chang Tzu-Kao (a), p. I 18, considers that this book reached its h a 1  form in the Wu Tai period 
(+ 10th cent.), and speaks as if he thought that Hsien-Yuan was a name or pseudonym of a person 
living at that time. But, as we saw on p. 130 above, the book seems to have a connection with Su Yuan- 
Ming in the Chin (+4th cent.), who perhaps wrote the first recension of it. I t  may be of interest that 
there seems to have been in the late Thang an adept with a double family name, Hsienyuan Chi;ll he 
was active under Wu Tsung and Hsiian Tsung in the middle of the +gth century. So far the Lo-fou 
Shan Chih, ch. 4, p. 17 b, but the subject of this biography was more of a magician than a metallurgical 
chemist and mining expert. 

c Sung Shih, ch. 205, p. 18a, Thung Chih Lab, ch. 43, p. +a. The latter gives the author aa Hsia 
Yu-Chang,'z a person not otherwise known. This may be a convenient place to refer to the value of the 
Thung Chih bibliographies, compiled about + I  150, much earlier than those in the dynastic history. Of 
wai  tan books it lists 203 and of nei tan books 40; not to speak of 31 on metals and minerals, 56 on 
Taoist dietary regimen, 9 on sexual techniques, I07 on respiratory exercises, 20 on gymnastics and 74 
on macrobiotics in general. These totals by themselves may afford some estimate of the extent to which 
the several specialities had been cultivated during the preceding centuries. 

d Shou Yu Shen Fang13 (Magical Prescriptions of the Realm of the Old). 
= Cf. Vol. 3, p. 599. 
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ing mineral remedies.8 Besides these it is thought that Chu Chhiian's interests in- 
clided the knowledge of distant lands, e.g. those of the Arabs, and their products, so 
that he seems to have been associated, perhaps as patron, with the I Yii Thu Chih' 
(Illustrated Record of Strange Countries), a geographical encyclopaedia compiled just 
before + 1430. This we have already described in Sect. 22.b 

The Ming emperor Shih Tsung (r. + 1522 to + 1567) showed great interest in the 
art of the immortals, and Chang Yen-Phien,2 a descendant of Chang Tao-Ling, took 
advantage of this to gain his  favour.^ In fact it brought Shih Tsung to his death, for 
in his last years he put much confidence in Taoist physicians, magicians and alchem- 
ists. There was one especially, named Wang Chin,3 who had been a protCgC of the 
high official and favourite Thao Chung-W&n,4 and the amateur alchemist Yin Ying- 
Lin,5 a country magistrate.d In spite of various frauds Wang Chin was appointed a 
Physician-in-Attendance in the Imperial Academy of Medicine (Thai I Yuans), but 
his ministrations brought about the emperor's last illness. Eventually Wang's over- 
bold iatro-chemical therapy caught up with him and he was exiled to the frontiers, 
lucky to escape execution, in + 1570. The whole story, which involved a number of 
other dubious characters, is particularly interesting because of the persistence of the 
belief still recorded by the historians here that eating and drinking from vessels made 
of alchemical gold and silver would bring about immortality (cf. pp. 31, 49 above). 
For another protigk of Thao Chung-W&n, Tuan Chhao-Yung,7 averred that 'the 
product of his transmutation was all silver of the immortals, and that anyone who 
supped off it would never die'.e He actually presented ten thousand pieces of gold to 
the throne, but later his art 'could not be verified (shupu yen*)', and a disciple revealed 
his secrets, so they both came to grief. But the idea had by then had a run of some 
sixteen centuries. 

(ii) Ben Jmm in China 
Meanwhile throughout this time the usual stories about alchemical charlatans and 
gullible scholar-officials continued to proliferate,f paralleling closely enough indeed the 
oft-repeated tales in European cu1ture.g Since the Ming was a famous period for 
novels and plays, the elaboration of this particular theme is not at all surprising. It 
was frequently worked out in different forms by the prolific writer F&ng M&ng- 
Lung9 (d. + 1646),h partly in his Chin Ku Chhi Kuan'o (Strange Tales New and Old), 

a See SKCSITMTY, ch. 147, p. 9a. 
Vol. 3, PP. 512ff. 

C Ming Shih, ch. 299, p. zza. 
d See Ming Shih, ch. 307. pp. 25 a to 3 I a. Thao was a magician-technician himself. 
e So hua yin chieh hsien wu, yung wei yin shih chhi tang pu SSU.~~ 

f Cf. pp. 168, 170, 194,206 above. 
g See, for instance, Read (I ) ;  Holmyard (I) and many other histories of Western alchemy. 
h A good account of him will be found in Chhen Shou-Yi (3), pp. 480ff., and there are several 

references in Lu Hsiin (I), pp. 257, 267, 418 for example. 
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partly in his Ts@ Kuang Chih Nang Pul (Additions to the Enlarged Bag of Wisdom). 
F&ng was also responsible for three widely read collections called the San Yen,2 in 
which again plausible projectors and holy deceivers prominently figure.8 Another 
writer of the same period who liked this pseudo-scientific gambit was Chang Hsiian,3 
the author of the Hsi Yuan W& Chien Lu4 (Things seen and heard in the Western 
Garden). 

The story in the Chin Ku Chhi Kuan about the alchemists is entitled 'Khua Miao 
Shu Tan Kho Thi ChinY,5 a phrase best translated perhaps in couplet form: 

How Spagyrists with vaunted occult Art 
Cozen the Host and with his Gold depart. 

Comparison with the well-known and almost exactly contemporary English play, 'The 
Alchemist' by Ben Jonson (+ 1572 to + 1637)~ acted in + 1610 and printed two years 
later, springs to the mind. We cannot forbear from comparing the plots as a momen- 
tary recreation from the business of this book. In Jonson's play a London gentleman, 
Mr Love-Wit, leaves his town house on account of the plague, with his servant, Face, 
in charge, whereupon Face and the alchemist Subtle make use of the premises for 
cheating a number of characters. These include a wealthy citizen, Sir Epicure Mam- 
mon, a clerk and a shopkeeper, also two puritans, Mr Tribulation-Wholesome and 
Ananias, together with a quarrelsome young man, Kastril, and his sister Dame 
Pliant-nly Surly, a gamester, disbelieves in the proceedings. In  his text Jonson 
shows considerable knowledge of the technical terms and concepts of a1chemy.b Then 
Love-Wit returns unexpectedly, Subtle decamps with his consort Doll Common, 
and Face arranges a marriage for Love-Wit with Dame Pliant. The 'Khua Miao Shu 
Tan Kho Thi Chin' is quite comparable. A learned and wealthy scholar named Phan, 
living at Sungchiang, becomes so infatuated with alchemy that he travels to Hangchow 
to seek out adepts. There he falls in with a grave stranger who consents to perform 
projection in Phan Fu-Ong's home, bringing his beautiful wife with him. The process 
is always a dipkSsis (cf. pt. 2, p. 193) or multiplication, meaning that much silver or gold 
has to be provided to start with, but needless to say Phan never gets any of it back; a 
failure which the alchemist is able to attribute to a love affair between Phan and his 
wife, conducted in the laboratory during a temporary absence of the alchemist. On 
another occasion Phan is persuaded by a group of alchemists to shave his head and 
pose as their monastic teacher, but this plan also goes awry and the others all de- 
camping Phan is left to bear the brunt of the wrath of a rich merchant, also their 
dupe. Finally while begging his way back to Sungchiang he passes a beautiful court- 
esan sitting in a boat-none other than the 'wife' of the first alchemist who had 
defrauded him. With the usual angefic kindness of such characters in Chinese novels 

These were Hsing Shih H& Yen6 (Stories to Awaken Men), Yil Shih Ming Yen7 (Stories to 
Enlighten Men) and Ching Shih Thung Yen8 (Stories to Warn Men). 

b Cf. pp. 24, 166. 
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she gives him money with which to get home, and after that he meddles with alchemy 
no more.a 

Elsewhere we note several striking parallels between Ben Jonson's synopsis of 
European alchemical practice and features which were characteristic of the Chinese 
alchemical tradition,b but here it may be added that the similarities between the plots 
of Jonson and FCng are especially striking where the relationship between alchemy and 
sex is concerned. There must be a certain ascesis on the part of the operator, yet the 
consumer of the elixir is expected to achieve sexual hyperactivity. I n  a long passage 
Mammon describes the paradise of concubines he will create, enjoying luxurious baths 
and feeding on nectar and ambrosia. 

Surly : And do you think to have the Stone, with this ? 
Mum : No, I do think t' have all this, with the Stone. 
Surly : Why, I have heard, he must be homo figa', 

A Pious, Holy, and Religious Man. 
One free from mortal sin, a very Virgin. 

Mum : That makes it, Sir, he is so. But I buy it. 
My venture brings it me. . . .c 

Here the language of nascent capitalism joins with the most ancient hopes of Chinese 
emperors and high officials. Later on Mammon becomes enamoured of Doll, who 
feigns to be attractively mad, and just as Phan Fu-Ong's dalliance with the 'wife' 
from Hangchow is made the excuse for the total failure of the Great Work, so Subtle, 
discovering Mammon and Doll together, arranges an explosion in the laboratory, so 
that equally all is lost, and for the same reason.* 

Sub : How! What sight is here! 
Close deeds of darkness, and that shun the light! 
Bring him again. Who is he ? What, my Son! 
0 ,  I have liv'd too long. Mum : Nay, good dear Father, 
There was no unchaste purpose. Sub : Not ? And flee me, 
When I come in ? Mam : That was my error. Sub : Error ? 
Guilt, guilt, my Son. Give it the right name. No marvel, 
If I found check in our great work within, 
When such affairs as these were managing! 

Mum : Why, have you so ? 
Sub : It  has stood still this half hour 

And all the rest of our kss works gone back. . . . 
This'll retard the work, a Month at least. . . . 

Mum : Our purposes were honest. Sub : As they were, 
So the reward will prove. How now! Aye me. 
God and all Saints be good to us. 

[A great Crack and Noise within] 

a The story has many times been translated into Western languages; sec in French d'Hemey St 
Denys (3); in English Douglas (2); and in German Stnoda (I) ,  Rudelsberger (I) ,  Kuhnel (I) ,  Kuhn (3). 

b In pt. 4. C P- 377. * P. 430. 
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Sub : What's that ? 
Face : 0 Sir, we are defeated, all the work 

Are flown in fumo; every Glass is burst. 
Fornace and all rent down! As if a bolt 
Of Thunder had been driven through the House. 
Retorts, Receivers, Pellicanes, Bolt-heads, 
All struck in shivers! Help, good Sir! Alas. . . . 

Mum : 0 my voluptuous mind! I am justly punish'd. . . . 
Sub : 0 the curst fruits of Vice and Lust! . . . 

Etc., etc. 

It will hardly be believed that a third similar play exists, though it is much later- 
'Mullah Ibrahim Khalil the Alchemist', written in Azeri Turkish by Mirza Fath-ali 
AkhunzadC in 185 I.  From the translation of Barbier de Meynard (3) we find that it also 
ends with an explosion, and that the attempt at argentifaction by the projection of an 
iksiT fails. Neither author nor translator seems to have known anything about Ben 
Jonson or Feng MCng-Lung. 

Alchemy, or at least aurifiction, continued to figure in novels of the + 18th cehtury. 
For example, the Ju Lin Wai ShihI (Unofficial History of the World of Learning), 
that famous satire on the life of the literati in the Ming period written by Wu Ching- 
Tzu2 between + 1736 and + 1749, has an incident of this kind.a An impecunious 
scholar, Ma Shun-Shang,3 meets a strange adept in a temple and goes with him to his 
dwelling. The charlatan, Hung Han-Hsien,4 who is posing as a Taoist immortal, gives 
Ma some black powder ( y n  mu9 which later on proves indeed to yield silver when 
heated according to the directions of the method (shao yin chih fa6). But eventually 
Ma finds that he is only a pawn in the early stages of an elaborate hoax on a wealthy 
patrician family, and Hung suddenly dying, it transpires that the powder was but 
chemically disguised silver all the time. 

Besides the stories of ordinary life in the late Ming period, alchemy figured also, 
as would be expected, in the novels which concerned themselves with gods and spirits. 
Here the obvious example is the Hsi Yu Chi' (Pilgrimage to the West) written by Wu 
chhCng-Bns about + 1570.b A s  readers of Waley's celebrated translation, 'Monkey', 
will remember, this contains a diverting scene in the alchemical laboratory of Lao Tzu 
in the Thirty-third Heaven.c 

8 Ch. 15, (pp. 154ff.); tr. Yang & Yang (I); Tomkinson (z), pp. 130ff. 
b Based on the historical pilgrimage of Hsiian-Chuang to India in search of the sDtra.3 (+6z9 to 

+645, cf. Vol. I ,  p. zo7), but embellished with a wealth of mythological and allegorical characters, 
including a monkey-spirit perhaps derived from Hanuman and symbolising the restless instability of 
genius. There had been an earlier version by Yang Chih-Ho;~ cf. Lu I-Isun (I), pp. 199, 203, 209. 

C (v), PP. 196ff. 
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(iii) Chinese alchemy in the age of Libmew and Becher 
Perhaps the greatest contribution to alchemy during the Ming period was the printing 
of the Taoist patrology, first the Ch&-Thung Tao Tsan.1 (Taoist Patrology of the 
Ch&ng-Thung reign-period) in +I+++, and then the Wan-Li Hsii Tao Tsan.2 
(Supplementary Taoist Patrology of the Wan-Li reign-period) in + 1607. These we 
have alreadymentioned (pp. I 167). Almost all the Taoist alchemical texts described so 
far in this sub-section come from the Ming Taoist patrology. A few further alchemical 
texts have however emerged since then, and it may not be amiss to say a few words 
about them, though they are of no great significance for the history of chemistry. 

Before doing this, however, some reference must be made to the great compendia 
of pharmaceutical natural history produced during the Ming period. We must not 
anticipate what will have to be said about them in Vol. 6, but since they incorporated 
a considerable amount of material chemical or proto-chemical in nature derived from 
the alchemical tradition they cannot be overlooked here. The P& Tshao Phin Hui 
Ching, Yao3 (Essentials of the Pharmacopoeia Ranked according to Nature and 
Efficacity), imperially commissioned, was produced in + 1505 by Liu Wen-Thai,4 
Wang Phans and the physician Kao Thing-Ho.6 It was not printed, however, until 
1937, nor was its supplement of + 1701, and even now the illustrations have never 
been made available, more's the pity, since from existing MSS they are known to be 
excellent. We shall draw further from this work in the Section on chemical tech- 
nology. Also of the Ming, it may go without saying, so often have we referred to it in 
these volumes, was the P& Tshao Kang Mu7 (Great Pharmacopoeia) of Li  Shih- 
Chen,* the 'uncrowned king' of Chinese naturalists. T o  the present day this great 
work remains an inexhaustible quarry for the history of chemistry, as of other scientific 
disciplines, in Chinese culture. 

 an^ of the later books and tractates which seem at first sight to be concerned with 
chemical or elixir alchemy are really expositions of psycho-physiological alchemy. 
This can be illustrated by a couple of quotations from the Huang Pai Ching9 (Mirror 
of Alchemy), written by Li W&n-Chu 10 in + 1598. He says: a 

(The Mirror) Refitting Lead and Mercury. Within lead there is a small amount of the 
(element) Water, associated with the (cyclical character) jen." The nature (of lead) belongs 
to Yang, but among the five elements its Water matches only with the (element) Fire as- 
sociated with the (cyclical character) ting.I2 Within cinnabar is enclosed a little speck of the 
(element) Fire associated with the (cyclical character) ting. The nature (of cinnabar) belongs 
to Yin, but among the five elements its Fire matches only with the (element) Water associated 
with the (cyclical character) jen. At the time when cinnabar and lead come into conjunction, 
if the (element) Water (jen) arrives first and the (element) Fire (ting) comes later, then the 
Yang will surround the Yin and (the trigrarn) Li (--) will be formed. The (broken) line in 

a Ch. 13, in Wai Chin Tan," ch. z, p. sou, b, tr. auct. This is part of the Chhg Tao Pi Shu Shih Chung 
just mentioned. 
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the middle of the Li  (trigram) is the underworld of the 'prior to Heaven' (h* thien,' 
system of arrangement of the Kua).a But if by chance the (element) Fire (ting) arrives first and 
the (element) Water (jen) follows later, then Yin will enclose Yang, forming (the trigram) 
Khun C-=. The single solid line within the Khan (trigram) is the heaven of the 'prior to 
Heaven' (arrangement system). Just these two lines, one solid (denoting Yang or male) and 
one broken (denoting Yin or female) form the roots of Heaven and Earth in the 'prior to 
Heaven' (system), and the Gateway of the Mysterious Feminine (hsiian phin chih rn&).b 

Hence they are called real lead and real mercury. Other things like ordinary cinnabar and 
ordinary mercury, and the five metals together with the eight minerals, are all mere residues 
belonging to the 'posterior to Heaven' (system). How could they ever be called real? Hence 
the Sung people used to say: 'Those of our age who wish to understand (the meaning of) 
real lead and mercury (should know that) these are not common cinnabar and mercury.'c 

Elsewhere he says : d 

(The Mirror) Reflecting the Mysterious F&nine.e The two things within the Mysterious 
Feminine occupy the main thrones of Heaven and Earth, and hide within the middle line 
of t h e K h  and Li (trigrams). The line in the middle of the Khan (trigram) is a solid one, 
therefore the (element) Earth with the (cyclical character) m , 3  the metal lead, the male Yang, 
and the real father. Hence it is said, 'The Khan (trigram's) m, being male (element) Earth, 
is the father of (element) Metal. ' The broken line in the middle of the Li (trigram) is the 
(element) Earth with the (cyclical character) c&,* mercury of the (element) Wood, the female 
Yin, and the real mother. Hence the saying, ' The Li (trigram's) chi, being the female (ele- 
ment) Wood and mercury, is the mother.'f 

T o  the uninitiated this is likely to seem incomprehensible gibberish, 'rhapsodical' 
writing inspired by the I Ching and the Tshan Thung Chhi-unworthy of the + 16th 
century, when modem science was already being born. I n  actual fact it makes very 
good sense, but only if one understands the principles of physiological alchemy, and 
these take quite a deal of explaining. T h e  reader may like to return to L i  WCn-Chu's 
words after following our account of these principles in Sect. 33 (h). We give them 
here only as a good example of what can make nonsense if taken unwittingly to be 
late chemical alchemy. 

Since the terminology of physiological alchemy employed only a few names of 
metals and minerals, and so long as its different system remained unrecognised, 
historians were naturally struck by a decline in the number of substances mentioned 
in Ming alchemical works. Thus the tale of those mentioned in the Huang P a i  Ching 
is even less than those in the Tshan Thung Chhi, being limited only to lead, mercury, 
cinnabar, and silver. T h e  trend of Ming and post-Ming alchemical writing of both 
kinds may well have been to explain the real meaning of the words lead, mercury and 

See Vol. 4, pt. I, p. 296. The real meaning of these mysterious expressions will be explained in 
pt. 5 below. 

b See Vol. 2, p. 58. The classic phrase of the Tao Tê  Ching, ch. 6. 
c He is quoting the actual words of Chang PO-Tuan on 'sophic lead and mercury', in Wu Chen 

Phien; see p. 201 above. 
d Ch. 14, in Wai Chin Tan, ch. 2, p. sob, tr. auct. 

The commentary says that this includes the true or real Yang and Yin. 
f This sentence seems to lack the final words 'of Fire (element)'. 
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cinnabar in an abstruse manner, leaving the teacher to give further details or make his 
own interpretations when oral instructions were given. An example of this might be 
found in the tractate entitled Hsiian Shuang Chang Shang Lu' (Mysterious Frost on 
the Palm of the Hand)a of unknown authorship and date, but roughly assignable to 
late Yuan or early Ming. This gives only one elixir formula using nothing but lead, 
mercury and vinegar,b and the 'mysterious frost' was presumably nothing but the 
mixed nitrates and acetates of the two metals, crystallised, precipitated or thrown 
down on evaporation. The tendency to simplify at this late date might reasonably be 
interpreted as a sign of the bankruptcy of traditional chemistry, lacking the infinite 
klan which the distinctively modern conceptions and methods soon to arise in the 
West would bring. For we have now reached approximately the time of Libaviusc 
and Becher,d and the stage was set for Boyle, Priestley, Lavoisier and Dalton. In the 
next sub-section something will be said of the coming of modern chemistry to 
China. 

Just as in the + 14th century, when the MO 0 Hsiao Lu (p. 208) was published, so 
at the beginning of the + 17th alchemy still counted among the things which writers 
of encyclopaedic handbooks expected to discuss. The K O  Chih TshaoZ (Scientific 
Sketches) of Hsiung Ming-Yiis would be a case in point; it deals with astronomy, 
astronomical instruments, the sphericity of the earth, the magnetic pole and the 
compass, and many other curious natural phenomena not excluding those seen in 
alchemical laboratories. This was first finished by + 1620, but by the time it was 
printed in + 1648 it had acquired a certain amount of wider information through 
Jesuit channels, reproducing for instance one version of Ricci's world-map.e The 
same applies to another excellent book, the Wu Li Hsiao Shih4 (Small Encyclopaedia 
of the Principles of Things) completed in + 1664 by Fang I-Chih.5 This contains 
quite a lot of chemical knowledge, now rather free from alchemical preoccupations, 
and we have quoted it often in these vo1umes.f 

In  the early 19th century Min I-T&6 edited the Tao Tsang H.6 Phien Chhu Chi7 
(First Series of a Supplement to the Taoist Patrology), a collection of some thirty 
small Taoist works composed largely between the end of the + 17th and the early 
19th centuries. Min I-Tt was a pupil of Shtn I-Ping* (+ 1708 to +1786), who 
claimed to be a descendant of the Southern School of Taoism founded in early Sung, 
but none of the books included in the series is truly chemical in nature. An early 
19th-century authority on Taoist physiological alchemy appeared in the person of Fu 
Chin-Chhiian,P also known as Chi I Tzu,IO who punctuated both the Tshan Tlzung 

a TT938. 
b On the uses of strong acetic acid see pt. 4. 
C + 1540 to + 1616, cf. Partington (7), vol. z, p. 24.4. 
d + 1635 to +1682, cf. Partington (7), vol. 2, p. 637; Leicester (I), p. rzr. 

See Hurnmel (6). 
f E.g. Vol. 4, pt. 2, pp. 432, 524. On Fang I-Chih, a particularly interesting character, see Hou Wai- 

Lu (3 ,4) .  
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Chhi and the Wu Chen Phien, together with Chhen Chih-Hsii's commentaries on these 
works, and also produced the Ch& Tao Pi Shu Shih Chungl (Ten Types of Secret 
Books on the Verification of the Tao). Most of the tractates included by him deal with 
physiological alchemy and its techniques, but a few of the others have some connec- 
tion with proto-chemical alchemy. Once again the substances involved in these texts 
hardly go beyond lead, mercury, cinnabar, gold, and silver, and one of these books is 
Li W2n-Chu's Huang Pm' Ching, which we have just discussed. 

(iv) The legacy of the Chinese alchemical tradition 

Par 
WO1 

aur 

Standing now at the conclusion of the story, before modern science came surging in, 
one is moved to wonder who exactly inherited the wealth of practical technical 
knowledge accumulated by men such as Wang Chieh and MCng Hsii, and secondly 
how it was that the adherents of psycho-physiological alchemy came to preponderate 
so vastly over the 'sooty empiricks' of the Taoist elaboratories. The latter question is 
the easier to answer. Surely the trend towards physiological manipulations was 
connected with the age-old Confucian disdain for artisanal technology,a one more 
indication of the preference of the literati for book-learning and self-cultivation 
rather than doing anything with their hands.b Taoism and all its works naturally 
suffered when Buddhism was in the ascendant under the Yuan, and could hope for no 
advancement once a Neo-Confucian orthodoxy had established itself under the Ming ; 
but perhaps there was also an instrinsic core of frustration since Chinese society 
could not permit the appearance of a radically original scientific revolution. By the 
end of the Sung period a mass of facts, accumulated since the time of KO Hung, Thao 
Hung-Ching and Sun Ssu-MO, had become known and was recorded, but there 
arrives at length a limit to what can usefully be done without the illumination of a 

rdinating theory of modem type, and M&ng Hsii's successors could not go on 
efinitely repeating with variations the experiments which had been started in the 
n. But the liberating theory never came. 

In  these circumstances what then happened to the chymical lore accumulated in this 
tradition ? At first sight it seems to disappear, but if we look more closely we shall see 
that it flowed strongly into other channels, the metallurgical, the industrial and (with 

ticular finesse) the pharmaceutical, all of which benefited by the solid technical 
-k of the alchemical ages. Since alchemy had started with a kind of metallurgy, 
ifaction and argentifaction, it was natural for the knowledge of alloys and amalgams 

1 pass over to the professional metal-workers, and indeed one particular reign-period 
L the Ming became famous for the subtlety of the special bronzes which it pr0duced.c 
o also, as we shall see in another Section, the production of many industrial chemi- 

I reached a high degree of excel1ence.d But it was pharmaceutics which drew most, 

Cf. Vol. 2,  p. g. b Cf. Vol. 2,  p. 122, and especially the discussion on pp. 89ff. 
Hsiian-Te, + 1426 to + 1 4 3 5 ;  we shall return to this in Sect. 36. 

4 Here is the place to recall the Thien Kung Khai WuZ of + 1637 (The Exploitation of the Works of 
Nature), by China's Diderot, Sung Ying-Hsing,l so often quoted in these volumes. 



220 33. ALCHEMY A N D  CHEMISTRY 

perhaps, from alchemy, generating what at a later stage we shall not hesitate to call a 
school of iatro-chemists, utilising the techniques of the alchemists to prepare medi- 
cines in the spirit of Paracelsus (though without any one particular leading figure), and 
scoring such extraordinary successes as the preparation of crystalline mixtures of 
steroid sex-hormones long before the end of the Ming.a The attitude of the greatest 
of the pharmaceutical naturalists, Li Shih-Chen,' towards the close of the + 16th 
century, was perhaps typical; he regarded the aurifaction and the macrobiotics of the 
alchemical tradition as nonsense but was prepared to use to the full, with the greatest 
interest, all the techniques which in the course of their odyssey they had deve1oped.b 
After all, many of the greatest names in the past, such as Thao Hung-Ching and Sun 
Ssu-MO, had belonged fully to both traditions, and in the early Sung work Wai Tan 
P& TshaoZ of Tshui Fang,3 about + 1045, we have them combined in a single book- 
title. Revealing, too, is his other production, the Lu Huo P& Tshao4 (Pharmaceutical 
Natural History of the Stove and the Furnace). Thus when the psycho-physiological 
meditations and exercises of the Confucian-Buddhist gentlemen took possession of the 
field, Taoist practical alchemical technique, not yet ready to join the universal ocean 
of modem science, flowed underground in a number of powerful currents giving new 
life to the master-craftsmen, the ta chiangs and chhiao kung,6 in many different 
directions, the metal-workers, the distillers and chemical artists, and the learned 
pharmacists. Such was one of the ways in which the Chinese technicians earned the 
reputation which they had among Arabs and Westerners alike in the late Middle 
Ages as being the greatest master-craftsmen in the world. 

This last phase of the history of Chinese chemistry has to begin with the time of the 
early Jesuit mission (+ 1580 onwards), but modem chemistry did not come to 
China through that intermediation because modem chemistry had not yet been born. 
The services of the Jesuits in bringing modem science to China almost as soon as it 
arose-with Kepler and Galileo-in Europe have often been hymned; and in these 
volumes we have devoted a good deal of space to their activities in the Sections on 
mathematics and astronomy.c These activities were indeed highly important, and 
deserve much of the praise which they have received. But astronomy, mathematics 
and physics are far from being the whole of natural philosophy, and now for the first 
time we reach a science which the Jesuits could not transmit, because it had not as 
yet 'found itself'. The fundaments of modem theoretical chemistry, with its atomic 
and molecular sub-structure, and its rational nomenclature (as opposed to empirical 
practice and chaotic terminology), were laid, as everyone knows, during the later 

a See Section 45 in Vol. 6, and meanwhile Lu Gwei-Djen & Needham (3). 
b Cf. his biography by Lu Gwei-Djen (I), and Sect. 38 in Vol. 6.  

Vol. 3, PP. II4r437ff. 
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+ 18th and early 19th centuries; with the exploration of the nature of gases by Priestley 
and others (+ 1760 to f 1780), the 'revolution in chemistry' effected by Lavoisier 
(+1789),a and then the atomic theory of Dalton (1810). The second wave was 
introduced by the far-reaching insights of Justus von Liebig (1830 to 1840), founder of 
organic chemist1y.b In  the days of Ricci and Adam Schall von Bell, all this still lay 
in the womb of time, and even Collas and Cibot in the following century could not do 
much more. By the time that modern chemistry could have been transported quickly 
to China the Jesuit mission had been dismantled, and a new generation of mission- 
aries was no longer interested in contacts of so high an intellectual level. Moreover, 
what is true of chemistry is equally true of botany and zoology. There was a Jesuit 
transmission in all these sciences, but it was westwards, not eastwards, as we shall see. 

(i) The failure of the Jesuit mission 

During the second half of the + 18th century there were still Jesuits in China, and one 
may ask why they could not have transmitted the discoveries of Black, Priestley and 
Cavendish; Scheele, Fourcroy and Vauquelin; Lavoisier and even Dalton; just as 
their predecessors brought joyously news of Kepler and Galileo, Vieta and Boyle. In  
the early + 17th century mathematics and astronomy got through, in the late + 18th 
century chemistry did not. The reason was that the Jesuit mission was now in com- 
plete disarray. What does it mean to say that it was being dismantled, and that there 
were to be no more contacts at high intellectual level until the Protestant period in the 
second half of the 19th ? The role of the Jesuits as transmitters of scientific knowledge 
had been so outstanding that it is worth while to pause for a moment to consider the 
tragic story of their collapse. We saw their rise and now must see their fall. 

The Rites Controversy was the heart of the matter, nothing to do (at first sight) 
with science and chemistry, but hardly to be ignored by historians of science.c The 
Jesuits (or the great majority of them) took the view that the veneration of Confucius 
as a sage and the honours universally paid to family ancestors throughout Chinese 
culture were both perfectly compatible with Catholic Christianity, and that the rites 
which expressed these principles were theologically unexceptionable. But this was 
fiercely contested by other parties in the Church, notably the Franciscans and 

lominicans in China and the Jansenists in France and 1taly;d eventually they gained 
Ie ear of the Papacy and events took an inevitable course. Two papal legates were 
:nt to China in + 1705 and + 1720, and both had audiences with the Khang-Hsi 
nperor, who issued several edicts defining the Chinese position (which was just 

a For reasons which will shortly become clear Lavoisier's work reached China only after nearly a 
ntury's delay. On its reception in Japan a little sooner see Shimao Eikoh (I). 
b On the whole movement reference may be made to the usual accounts: Thorpe (I); Lawrp (I); 
~rtington (4,7). On Dalton see the new study of Greenaway (4), and the lecture of Hartley (I). There 
e a number of good accounts of the history of modem chemistry in Chinese, e.g. Chang Tzu-Kao ( I ) ;  
stng Chao-Lun (2). 
c Cf. Vol. 2, pp. 498ff. 
d The machinations of the Jansenists at Rome have been brilliantly revealed in the monograph of 

Hay (I),  and much other information can be gathered by burrowing through the gingerly-written 
biographies of Pfister (I). A luminous &sum6 is to be found in Cordier (I), v01 3, pp. 318ff. 
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what the Jesuits said it was), all to no effect.8 A Bull of + 1707 against the rites was 
followed by a stronger one, Ex illa die, in + 1715, and the final decree, which condem- 
ned the Jesuit position, was the Bull Ex puo singulmi, of + 1742. Complex political 
causes now added to the growing storm, and a Brief, Dominus ac redemptor, suppres- 
sing the Society completely, was promulgated in + 1773, though it did not reach China 
till a year or more 1ater.b This was the time when Lavoisier's quantitative chemical 
experiments were at their very height, but it is hardly surprising that the Jesuits had 
no chance to assimilate and expound them.c 

It is interesting to see who was there when the blow fell in + 1774. Out of about 
fifty Jesuits the majority were engaged in purely pastoral or religious work, but there 
was a strong minority of scholars and scientific men, if few as distinguished as the 
leading lights of the + 17th century. J. J. M. Amiot (Chhien T&-Ming I) was probably 
the most remarkable among them, a philologist, historian, geographer, anthropolo- 
gist, physicist and meteorologist.* Most relevant to our present interests were J. P. L. 
Collas (Chin Chi-Shihz) and P. M. Cibot (Han Kuo-Yings), writers of many papers 
on subjects in Chinese chemistry and natural history. Besides these there were five 
capable representatives of the old astronomical expertisee and four engineering 
specialists,f besides at least one physiciang and three painters employed at court.h 
The last Jesuit to arrive in China (before modem times) was the greatest botanist of 
them all, Jogo Loureiro, a man who had spent most of his life in Indo-China (Cochin- 
China' or South Vietnam) and did not reach Canton till + 1779. His Flora Cochin- 

a Both the legates were bishops who had obtained Latin patriarchal titles. Charles Maillard de 
Tournon, who died in Macao in + 1710, was Latin Patriarch of Antioch, but for the Chinese he had 
the much less high-sounding name of T o  Lo.4 He was very anti-Jesuit and anti-Chinese so that his 
visit had no conciliatory value whatever. Carlo Mezzabarba, Latin Patriarch of Alexandria, in China 
from + 1720 to + 1722, was a much more understanding man, and did his best to explain matters at 
Rome when he returned there, but fruitlessly. 

b The best account of the Suppression in China is still that of Cordier (13). There is also the inter- 
esting monograph of de Rochemonteix (I), not so much a life of Amiot, as its title might lead one to 
believe, but a detailed description rather of these unhappy events. 

c Later on, however (p. 242 below), we shall describe a fragment of what may have been a Jesuit 
attempt to explain the discovery of oxygen in Chinese. 

* He gained permanent renown for his elaborate monographs on Chinese music and Chinese military 
technology (see Sects. 26 (h) and 30). The other philologist was J. F. M. D. Ollieres (Fang Shou-Is), 
outstanding as linguist and translator in Manchu as well as Chinese. 

e Felix da Rocha (Fu Tso-Lin6), the eighth Director of the Astronomical Bureau; Jost d'Espinha 
(Kao Shen-Ssu7), the ninth; J. R. d'Almeida (So T&-Chhao8), the tenth and last Jesuit Director (d. 
1805); Andrt Rodrigues (An Kuo-Ningg), a Vice-Director and perhaps for a short interregnum 
Director; and J. J. de Grammont, whose Chinese name we do not know. I t  was Grammont who trans- 
mitted a copy of the Tao T6 Ching to the Royal Society (cf. Vol. 2, p. 163). 

f Michel Benoist (Chiang Yu-JenlO); the two horologists J. M. de Ventavon (Wang Ta-Hung") 
and Hubert de Mtricourt (Li Chiin-HsienIZ); and an Italian gem- and glass-worker Luigi Cipolla. 

g Louis Bazin (Pa Hsin-Mou '9, a lay brother. 
h Giuseppe Panzi (Phan Thing-Chang14), Louis de Poirot (Ho Chhing-Thai's), and the Czech 

Ignatius Sichelbarth (Ai Chhi-M&ng16). 
i A name derived from the anclent Chinese appellation Chiao-chih" for Annarn. 
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chinensis of + 1790, published after his return to Portugal in + 1782, remains to this 
day one of the greatest landmarks in the taxonomy of the area. On the whole however 
it is clear that the mission had no one qualified to bring modem chemistry to China 
in the way in which Renaissance mathematics and astronomy had been brought in 
earlier days. 

In many great human social organisations there occur from time to time processes 
which recall the autotomy seen in comparative physiology, occasions when the main 
body turns against a militant part of itself and amputates it to the accompaniment of 
untold anguish both physical and mental suffered by its most faithful supporters. The 
suppression of the Society can be compared only with the gruesome story of the 
extinction of the Knights Templars earlier and the liquidation of the Old Bolsheviks 
1ater.a True, the Chinese Jesuits were so fortunate as not to have to undergo the long 
years of imprisonment in dungeons which befell many of their brothers; they just 
lived on in Peking and a few provincial cities as a disorganised remnant, trying to 
hold together what remained of the past.b When in 1814 the Society was fully restored 
there was only one left to see it, Louis de Poirot, then in his last year aged  eighty,^ but 
a few years earlier five Peking fathers had re-joined as members of the West Russian 
province, which had been able to persist throughout the persecution. But when in 
1939 the Rites judgment itself was at last revoked by the Papacy and the compatibility 
of Confucianism with Christianity recognised, those most concerned had been in their 
graves for two centuries or more. 

Let us turn now to the minor part played by the later Jesuits in transmitting to the 
West knowledge of proto-chemistry in China. To  begin with, the Chinese ideas about 
elixirs of immortality gradually became kn0wn.d In their influential Confucius 
S i n m m  Philosoph of + 1687, Prosper Intorcetta,e Philippe Couplet* and two other 
Jesuits published the first translation of the Confucian classics into a Western lang- 
uage, together with some of the commentaries, and further explanations of their 0wn.g 
Here reference was made to the elixirs in the course of a discussion of ancient and 
traditional Chinese ideas on ancestors and immortality, ideas which Couplet and his 
colleagues were anxious to assimilate as much as possible to those held in the Christian 
West. Speaking therefore of the thirst for an after-life, they wrote: 

Qui appetitus quam vehemens in quibusdam illorum fuerit, argumenturn possunt esse 
pretiosae potiones illae seu Ambrosiae vitae immortalis quas Imperatores quoque fabulis 

a One might instance also the dismantling of the Jesuit communities in Paraguay in the interests of 
Spanish colonial exploitation of the Indians (see Gide, I). 

b There were some painful internal disputes about the mission's property, until the Lazarists were 
designated as the inheritors of it in + 1781. 

c De Poirot had been a considerable linguist as well as a painter, and had translated much of the 
New Testament into Manchu as well as Chinese. 

* They had of course exercised, as we emphasise elsewhere (pt. 2, pp. 14-15, and pt. 4), an over- 
whelmingly important influence on European alchemy and chemistry from the + 12tl century onwards, 
but their original provenance was not then, or for long afterwards, understood or recognised. 

e Yin To-TsC1 (+ 1625 to + 1696). 
f PO Ying-Lia (+ 1624 to 1692). g Cf. Vol. 2, pp. 163, 
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impostorum, aliquot post Christum saeculis, delusi spe, immortalitatis hauriendae, sume- 
bant.8 

Among later readers of this passage was Nicolas FrCret, whose notes on the whole 
work we still p0ssess.b Writing about + 1737, he said:c 

The desire for immortality has been shared by the Chinese with other men, and history 
tells us of the ardour with which they sought for the Potion which was supposed to be able 
to give it to them. Those who searched the most assiduously for this Potion, however, were 
the Taoists or sectaries of Laokiun (Lao Chiin), who maintain that the soul is mortal. With 
this in mind they are right to seek to prolong a life beyond which there is nothing in store for 
them. But the Fohists (the Buddhists), who do believe in another life, do not so greatly 
fear death. 

He then went on to examine all the other Jesuit arguments for ancient Chinese belief 
in the immortality of the soul, and naturally found them not c0nvincing.d But of 
course at this early stage the question was confused by the European inability to 
conceive of the Taoist idea of material immortality, a wraith-like duration not in 
heaven but on or above the earth.e 

I t  is rather remarkable that the Jesuits themselves were at the beginning very often 
thought to be a1chemists.f The fine scientific scholar Chhii Thai-Su,' who definitively 
accepted Christianity in + 1605, had originally made friends with Matteo Ricci 
because he believed that he could get help from him in his alchemical w0rk.g At an 
earlier stage we have related, in the original words, an account of the lamentable 
occasion when at this time a large library of valuable books on the sciences and proto- 
sciences was sent by Chhii Thai-Su to the Jesuits to be burned.h A good many 
writings on alchemy and early chemistry must have been among them. I t  was not an 
isolated example,' for there had been an even greater holocaust three years earlier, and 
for every similar auto-da-fk which was written about, when the convert was sufficiently 
distinguished, there must have been several others, records of which have not come 
down to us. Our judgment on these aberrations was rightly severe, yet they were 
strangely paradoxical in view of the exceptionally scientific character of the Jesuit 

P. 95. 'HOW vehement was this desire (for immortality) among certain of them can be seen from 
those potions or precious Ambrosias of immortal life which the emperors took in several centuries of 
the Christian era, thirsting for immortality but deluded in their hopes by the fables of charlatans.' 

b In  Pinot (z), p. 115. We have met this polymath before (Vol. 3, p. 182) in connection with the 
clash between Chinese and biblical chronology, in which he was much interested. FrCret (+ 1688 to 
+ 1749) is regarded as the founder of French sinology; a friend of Arcadius Huang,Z who came to 
Paris in + 1703, he explained the radical system, and composed a Chinese grammar while imprisoned 
in the Bastille in + 1714. On Huang see Cordier (IO), p. 15; Huard & Huang Kuang-Ming (S), p. 138. 

C Pinot (z), p. 122, eng. auct. * Cf. Vol. 2, pp. 49off. 
e A long account of the Taoists by Amiot (9) appeared in + 1791, and this had more to say about their 

ideas on the prolongation of individual existence, yet there is little concerning alchemy in it. 
See, for example, Ricci (in d'Elia (z), vol. I, pp. 107, 240ff., 278, 313, 347, 359, 375; vol. 2, pp. 

29, 108, 117 etc.). Cf. Mish (I), p. 76. 
g Ricci (in d'Elia (2), vol. I ,  pp. 296ff.). 
h Vol. 4, pt. I ,  p. 244, based on R~cci himself (in d'Elia (2), vol. 2, p. 342). Cf. Trigault (Gallagher 

tr.), p. 468. Parallel activities on the part of the Jesuits relative to Sanskrit writings took place in India; 
cf. Lach (S), p. 438. Cf. d'Entrecolles (I), p. 120. 
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mission, and doubtless if chemistry at that time had been as advanced a science as 
astronomy the Jesuits might not have acted as they did. I t  was a strange fate for a 
science to suffer on account of its backwardness, but nothing can modify our condem- 
nation of book-burning in whatever cause. I t  will of course have been obvious from 
the preceding sub-sections that alchemy had for many centuries been closely related 
to the 'illicit' magical arts of enchanters and wonder-workers-heterodox pseudo- 
science for the ~onfucians as much as for the Jesuits:But the Confucians wouid never 
have burnt the rules of the art, for in traditional China the written word had a 
sacredness of its own, and the supposed example of Chhin Shih Huang T i  was 
execrated throughout Chinese hist0ry.a 

If the Jesuits were assumed now and then to be alchemists and magicians there is 
some reason for believing that they had only themselves to thank. This is illustrated 
in a fascinating letter addressed from Peking in the autumn of + 1735 by Dominique 
Parennin (Pa To-Ming,I + 1665 to + 1741) to one of the Academicians in Paris, the 
physical chemist J. J. Dortous de Mairan.b After thanking him for a further sending 
of copies of his publications to the Jesuit library in Peking, Parennin recalls an earlier 
dissertation of his in + 1716 on the freezing of water and salt solutions which had won 
a prize at Bordeaux and by which the Jesuit had been much impressed. Parennin then 
g& on to say that in the-same year, being in attendance on the Khang-Hsi emperor 
during a winter hunting expedition, he had found himself drawn on to convince a 
group of scholars, including two Ministers of State and ten Han-Lin Academicians, 
that one could make water freeze near a hot brazier. Parennin's discourse on congela- 
tion in the President's tent, if we may judge from his account of it, was, though 
corpuscular, hardly less vague than that of the Chinese, and equally errone0us.c But 
when the experiment was tried with a bowl of snow standing in a dish of water, he 
managed to slip some saltpetre surreptitiously into the cup, so that the temperature 
of the melting snow dropped to - 20' C or so and induced the water in the saucer to 
freeze solid although quite close to the fire.d The platter then remained suspended by 

Cf. Vol. I, p. 101. It is interesting that even in the Chhin 'burning of the books', all science and 
technology, including pseudo-sciences such as divination, were exempted. 

b + 1678 to + 1771 ; cf. Partington (7), vol. 3, p. 153. Continuing to work on freezing mixtures, he 
published his most important paper on them in + 1749. 

C They spoke of course of the 'occult qualities' of Yin and Yang. He said that the liquid state of 
water was due to air mixed among the particles, and that in order to freeze it 'il ne s'agissoit que de la 
dCranger', extracting the most subtle particles which prevented the others from mutual attachment, 
and introducing new ones capable of bringing about fixation and immobility. 

* Knowledge of freezing mixtures goes back at least to the beginning of the + 16th century, as may 
be seen from the special study of the subject by von Lippmann (8). One of the best-known mentions 
was that of della Porta in + 1589, who used, in fact, ice and crude nitre, but it was not by any means 
the earliest. About + 1550 a Spanish physician at Rome, Blasius Villafranca, published a tractate 
entitled Methodus Refrigerrmdi ex vocato Salenitro Vinum Aquamquc ac Potus quodvis aliud Genus; in 
this he described the cooling of cold water by the addition of saltpetre. The endothermic effect of 
dissolving certain salts and crystalline hydrates had been mentioned even earlier (c. + 1530) by the 
Italian physician Zimara in his Problmta.  At this time the procedure seems to have been quite widely 
used for cooling wine in summer. 

The depression of the freezing-point by salt and saltpetre added to ice and snow aroused the 
keen attention of Francis Bacon in +1623, and Robert Boyle wrote a special communication 
(4) on freezing mixtures for the Philosophical Transactias in +l666 (cf .  Partington (7), vol. 2, 
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itself, and after the contents of the bowl had been thrown into the glowing charcoal the 
Academicians were able to verify that the ice was pure and normal. The success of his 
demonstration was complete, but he neither told nor explained what he had d0ne.a 

Next day they fell to talking of hailstorms and thunder and lightning, which they 
said often exerted its effects downwards, rather than upwards like gunpowder; 
Parennin accordingly promised to show them a powder which would likewise blow 
a hole downwards through an iron spoon. Having the materials for making some 
fulminateb he did just this the following evening, awakening still further the admira- 
tion of the company, one of whom remarked that thenceforward he would feel com- 
pelled to believe anything Parennin said, and feared that he might therefore be 
deceived. 'I am incapable of deceiving anyone,' said Parennin, 'and on the contrary 
would be only too happy to be able to undeceive you from the religious errors which 
you are in, and which are of far greater consequence for your happiness than the 
ignorance of a few natural phenomena.' Another day the conversation turned to the 
formation of minerals in the bowels of the earth, and the Jesuit promised to show 
them, when they should all have returned to Peking, a solid white mass formed by the 
combination of two liquids-first there would be a violent effervescence or combat of 
the two, ending only with their mutual destruction and the formation of a white 
'stone' at the bottom of the vesse1.c 'But', he went on, 'you must remember that 

pp. 21, 400, 539; vol. 3, pp. 64, etc.). Aggiunti before him (+ 1635) had been perhaps the first to try 
the effects of a variety of different salts, and this work was much followed up once the + 18th century 
had begun. DalencB's attempt to fix a thermometric zero by the aid of freezing mixtures in 1688 led 
later to the well-known experiments of Fahrenheit in + 1724 and Reaumur in + 1734. The invention 
of 'ice cream' is also part of the story, beginning with Procope Couteaux in Paris in + 1660. Thus 
Parennin's parlour-trick had a considerable background. 

But it seems unlikely that the refrigeration effects of salt solutions were really a European discovery. 
The great historian of medicine Ibn Aba Uvaybi'a (cf. Hitti (I), 2nd ed. p. 686; Mieli (I), p. 168) has 
a passage in his Kitdb ' U y m  al-Anbh'ff TabaqGt al-Atibbh (Book of Sources of Information on the 
Classes of Physicians), in which he speaks of the making of artificial ice or snow by the addition of 
saltpetre to cold water. As he lived from + 1203 to + I  270 he long preceded the + 16th-century Euro- 
peans, but even he ascribes the process to an older author, Ibn Bakhtawayhi, of whom nothing is 
known. The Muslims of Spain could have been the transmitters, but possibly the first observations were 
Indian, for the +4th-century Pancatantra has a verse saying that water can become really cold only if 
it contains salt (Fritze tr., p. 160). The evaporation of water at night in flat porous earthen vessels set 
on layers of straw in shallow pits is an ancient Indian custom, and might have facilitated the discovery. 
In  pt. 4 below we shall return to these cryological topics in connection with alcohol in East Asia. 

8 Unless it was to the Han-Lin President, a particular friend, who divulged it no further at that time. 
b Fulminating gold or a u m  oohtile was, it seems, the earliest of these compounds to be discovered. 

A complex formed from ammonia and gold chloride or hydroxide, the exact nature of which is still a 
little obscure (cf. Mellor (I), p. 390, Partington (IO), p. 358), it is mentioned already in the late + 16th- 
century 'Basil Valentine' Corpus, c. + 1604, then by Croll in + 1609. This was doubtless what Parennin 
made, for the silver compound (probably the nitride, Ag,N, Durrant (I), p. 594), and the much more 
important mercury one (apparently Hg(ONC),), were not described until the work of Kunckel in 
+ 1716. On these developments see Partington (7), vol. 2, pp. 176, 197, 246, 377. I t  was in 1867 that 
Alfred Nobel introduced the use of mercuric fulminate in detonators for high explosives (Sherwood 
Taylor (4), p. 254), and I have vivid memories of visiting the fulminate plants in Chinese arsenals 
during the second world war. I t  is a tricky substance to work with. 

c He did not say what he intended to use, but one could easily imagine a saturated solution of 
calcium hydroxide mixed with strong sulphuric acid. Some further light on the background of this 
demonstration may be gained from Debus (16, 17); attempts to reproduce geological and pedological 
phenomena in the laboratory had been a feature of the iatro-chemical movement of the preceding 
century. 
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you are giving me your word that you will hereafter listen to me with greater docility 
when I speak to you of a subject far more elevated and of infinite advantage to you, 
since it will gain for you eternal felicity.' And he concluded his account to de Mairan 
by saying that in dealing with Chinese scholars 'one must gain their esteem by a 
knowledge of natural things, which mostly they lack, but about which they are curious 
to learn-nothing better disposes them to attend to our preaching of the sacred truths 
of Christianity'. 

Dominique Parennin was an outstanding linguist, an estimable man and a devoted 
priest, yet his action in using physico-chemical knowledge to perform tricks with the 
object of inducing belief in the body of religious dogma which he represented, and 
without explaining the meaning of his demonstrations to his listeners, was something 
we may find it hard to forgive today. Missionaries of all religions everywhere have 
sought to accredit themselves by signs and wonders, whenever they could contrive 
to do 50, but seen in the light of the ethic of the scientific world community of today 
there was something almost sacrilegious in Parennin's attitude. Thaumaturgy was in 
bad taste, to say the least, when what was called for at that particular time and place, 
in eighteenth-century China, was the transmission of true chemical knowledge and 
understanding. 

Ricci himself had a good deal to say on the Taoist a1chemists.a In  the chapter of 
his diary on superstitions and bad customs he wrote as fo1lows:b 

We may conclude all these distressful things by speaking of two rather fantastic obsessions 
common in all the fifteen provinces of China, where there are many who give themselves 
over to them. One is the claim that from mercury and other substances it is possible to make 
true silver. The other is the belief that by means of various medicines and exercises it is 
possible to attain perpetual life without ever dying. Ancient tradition holds that these two 
systems have been handed down by those who have been considered saints [i.e. the holy 
immortals], men who having, they say, accomplished many good works, flew up body and 
soul together at last into the heavens. At the present time the books on these two sciences 
circulate in ever-increasing and enormous numbers, some printed, and others, more greatly 
prized, in manuscript form. 

He then continues with two long paragraphs very much as in the later recension of 
Trigault,c ending with a somewhat garbled version of the story in the Han Fa' Tzu 
book already quoted (p. 7 above). His testimony must be of some value in any estimate 
of the prevalence of thedifferent forms of alchemy in the late Ming (cf. pp. 208-9 

ove) . 
I n  the following century an interesting exchange on Chinese alchemy took place 
:tween a Dutch philosopher de Pauw and a Chinese scholar who had become a 

a And on the Taoists themselves, cf. d'Elia (2), vol. I, pp. 129, 131. 
b D'Elia (2), vol. I, pp. ~oqff.; cf. Trigault (Gallagher tr.), pp. goff. eng. auct. 
c The first on the wm' tan, the second on the nei tan, schools. Of the latter (in Trigault's 

words): 'Here in the province of Peking, in which we are living, there are few if any of 
the magistrates, of the eunuchs, or of others of high station, who are not addicted to this foolish 
pursuit.' 
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Jesuit, Aloysius KO (Kao Lei-Ssu,I + 1734 to C. + 179o).a D e  Pauw we have come 
across before;b he was one of the leaders of the movement against the sinophilism 
which the Jesuits had inspired. In his Recherches Philosophiques m les Egyptietls et 
les Chinois of + 1774 he set out to deny all connections between them, and to 'debunk' 
the claims which had been made on behalf of Chinese culture. Almost the only writing 
of Kao Lei-Ssu which ever saw print was a long and detailed reply to de ~ a u w ' s  
criticisms, partially published in the Jesuit Mhoires for + 1777. Here are two of the 
remarks of the Netherlander to which the Chinese took exception. I n  each case 
(nos. 70 and 71) the Chinese Jesuit first quotes de Pauw's words, and then gives his 
opinions on them. 

No. 70. 'The Jesuits have tried to depict the Chinese for us as determined chymists' 
(P. 356). 

If the Missionaries have written only a portion of what he attributes to them, or even all 
of it, it is because-apart from the fact thatour Annals speak in many places of the ridiculous 
mania of some emperors and scholars who believed they could obtain by means of chyrnistry 
a universal panacea-they (the Missionaries) had a thousand questions of the Chinese on 
this matter to answer, questions so full of conviction that they were obliged to reply to them 
in many of their books, and to state quite clearly that people in the West did not know the 
secret of the transformation of metals, nor any universal panacea either. If there is a copy of 
the Tay-y-pimc in the Royal Library (at Paris), as we think there is, one can see that the 
Author, writing more than a hundred and fifty years ago, took occasion of the superiority 
of Europeans in chymical knowledge to disabuse his compatriots of a chimaera with which 
they continued to be infatuated. If anything more were needed to offer to those who should 
think as our Author (de Pauw) does, we can quote to them from the Sung Annals the article 
on Yang-kiaid and that on Tchang-y0ng.e Of the first it says that in the belief that it was 
possible to change tiles and stones into gold (Hoa-oua-eh-ouk-hoang-Kin): he left his 

a He had been educated in France, and was, with Yang T@-Wang,z one of the two Chinese com- 
missioned under the minister Bertin to study physics, chemistry and industrial technology there before 
returning home with a view to subsequent liaison in these subjects between China and the West. They 
both took orders in + 1763 and travelled widely throughout France, but once back in China no op- 
portunity offered for using their knowIedge, and they spent their lives in pastoral work in the provinces, 
not much affected, apparently, by the Suppression. 

b Vol. I ,  p. 38. 
c Undoubtedly a reference to a small work entitled Tai I P k J  (On Replacing Doubts by Certain- 

ties), written and published in + 1621 by a Christian apologist, Yang Thing-Yiin4 (Dr Michael), with 
a preface by Wang Ch&ng,s the engineering friend of Johann Schreck (Terrentius) whom we met so 
often in Vol. 4, pt. 2 ,  e.g. pp. 170, 171. Our present text of it, however, says little to support Kao 
Lei-Ssu's interpretation. The only reference to chemistry occurs in ch. I ,  p. 36a, where in a moralistic 
context we read: 'Brass looks like gold, but if it be tried in the fire it will produce nothing but ashes.' 
Since cupellation had been known and practised for many centuries in China, this did not say much 
for the superiority of European chemistry. On 'Dr Michael' and his book see Pfister (I), p. ~ o g  and 
aPP. P. 15. 

d Clearly identifiable as Yang Chiai,6 whose biography is in S m 8  Shih, ch. 300, p. ~ a .  This says, 
however, that after an alchemist had demonstrated to him the art of turning tiles into gold, and offered 
to reveal the technique to him, he declined to accept it. He is also mentioned in E7u Li Hsiao Shih, ch. 
7 ,  P .  1 2 a  

e Clearly Chang Yung,7 whose story we have told on p. 192 above. His biography is in Sung Shih, 
ch. 307, p. 3 b. 

f Hua wa shih w k  huung chin.8 
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official employments to go and carry on the Great Work. And the second believed that he 
had seen silver changed into gold by means of the vapour of some composition. I t  is remark- 
able that Tchang-yong was impressed by the antiquity of this secret. And indeed one h d s  
in the ancient book Tsay-y-chia that a certain person of olden times had changed roots and 
earth into gold by calcining them in a vessel shaped like the head of a bird.b Let us add one 
interesting fact. The lodging which the Kang-hi (Khang-Hsi) emperor gave to the French 
Jesuits, within the first (outer) enclosure of the Palace, had been, under the preceding 
Dynasty, a house set apart for the prosecution of the Great Work, and what doubled the 
value of the gift was that we found among these old walls and subterranean vaults much 
excellent material which was made use of to build a church. . . .C 

The passage throws several interesting sidelights upon alchemy on the threshold of 
the chemical age. Kao Lei-Ssu is concerned to refute de Pauw's scepticism about 
Chinese chemical knowledge while at the same time not defending the belief in 
aurifaction which had previously been so widespread in China and which the Jesuits 
regarded as a superstition. At the same time he reveals the existence of what looks like 
an imperial alchemical elaboratory attached to the Palace in Ricci's own time, the late 
+ 16th century. I n  the second passage he points out against de Pauw that there is 
nothing about alchemy in the Confucian classics: 

No. 71. 'This superstitious craze came to them from their Tartar ancestors' (p. 357). 
In this case, the further one went back into antiquity, or, if you will, the nearer the time 

of our supposed descent from the Scyths, the more one would find this 'superstitious craze' 
evident, general and clearly stated. Unfortunately there is not a single word about it in our 
ancient King (Ching, classics) and suchlike books. True, the Chan-hai-king (Shan Hai 
Ching), Kouan-tsCe (Kuan Tm), LiC-tsCe (Lieh Tzu) and other books and Authors of later 
antiquity, speak touching this matter of a garden of delights in which the herb of immortality 
grew, though some thought it was a tree, others a fountain, some a mushroom and others 
again a plant. Tsin-chi-hoang (Chhin Shih Huang Ti, the first emperor), who would very 
much have liked to escape death, consulted all his Geographers but no one could tell where 
this garden of delights was to be found; it was only then that recourse was had to alchemy 
with the object of preparing a potion that might substitute for the herb in the garden of 
delights. For the rest, if our Author wishes to think in this way of the garden of delights, we 
shall readily come to agreement with him, averring there can be no doubt but that the 
Tartars of the plain of Senaar,d our first ancestors, handed down this tradition to us, dis- 
torted and disfigured though it afterwards was by the Tao-S& (Taoists).~ 

Thus Kao explained, with considerable perspicacity, that the idea of the plant of 
immortality was assuredly a good deal older than that of a chemical elixir. But all 
these exchanges gave Europeans no idea of the real state of empirical chemistry and 
chemical technology after two millennia of development in China. 

a This book we have so far been unable to identify. The last two characters are surely I C&,' but 
there are a great many books the titles of which end in this way. 

h This description evokes an apparatus for distillation, of oc-hich we would like to know more. 
C Kao (I), p. 492. 
d Surely the Sunggari Ula (Milk River), Sung-hua Chiang,a the principal river of Manchuria, cf. 

Gibert (X), p. 820. Kao speaks as if himself a Manchu, as perhaps he was. 
Kao (11, P. 494. 
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Very little more was made available in the essay 'Des Sciences Chimiques des 
Chinois' which formed part of Grosier's seven-volume book on China completed by 
1820. In  this somewhat light-weight sectiona Grosier made rather generous remarks 
on traditional Chinese chemical technology but went widely astray in supposing that 
mineral remedies had been absent from Chinese pharmacy; the case was precisely 
the opposite, for there had been no Galenic herbalism in China. In  the usual Jesuit 
style he was hostile to alchemy (not unreasonably, at this date), mentioning Yang Chiai 
and Chang Yung again, and reporting information he had had from F. X. d'Entre- 
collesb that some Chinese had adopted Christianity because they thought it would 
help them in their alchemical experiments. He ended, entertainingly, by repeating as 
a 'fait historique' obtained from, d'Entrecolles the novelette from the late Ming 
Chin Ku Chhi K m  which we have sketched on p. 213 ab0ve.c 

D'Entrecolles' letter, however, had shown the enlightened spirit in which some of 
the eighteenth-century Jesuits aimed at transmitting to Europe knowledge of Chinese 
discoveries and inventi0ns.d 

I have been hesitating for some time b e  wrote] as to whether or no I ought to acquaint 
you with certain secrets and other rather curious observations which I have found in Chinese 
books, because I have had neither the leisure nor the facilities for making any tests which 
could verify them; but I have been reassured by an ingenious reflection made by a celebrated 
Academician in a similar situation. This is how he expresses himself in the volume of the 
History of the Academy for the year 1722. 

'The physicists, who ought naturally to be the most incredulous about these sorts of 
marvels, are nevertheless those who show the least contempt in rejecting them, and have 
the most favourable inclinations for examining them. For they know better than the majority 
of men how vast is the extent of what is still unknown to us in Nature.' 

This encourages me much in venturing to entertain you with some of the Chinese discover- 
ies, based upon the accounts only of their own writers. Even if these should serve but to 
exercise the sagacity of our learned artists, they will not be altogether useless. 

And he went on to describe the production of artificial pearls,e several porcelain 
techniques, the surface coloration of metals by inorganic and organic substances, and 
the thermo-remanent magnetisation of steel needles heated (with a complex mixture of 
chemicals) and then cooled in the earth's magnetic fie1d.f 

During the sixties and seventies of the + 18th century Cibot and Collas, armed with 
Macquer's 8 l h e n s  de Chymie, made a real effort to find out something about the 

a Grosier (I), vol. 6, pp. 94ff. 
b Yin Hung-Hsiil (+ 1662 to + 1741). D'Entl;ecoIIes was the Jesuit who settled at the great porce- 

lain centre of Ching-tB-chen in Chiangsi, and played an important part in transmitting knowledge of 
the technology to Europe (cf. Sect. 35). 

c All this had come through Duhalde, in a letter from d'Entrecolles to him dated 4 November 1734, 
the original of which can be read in Lettres Bdifiantes et Curieuses, vol. 22, pp. 12off. 

d ( l ) ,  PP. 91ff. . .. -. . 
0 Cf. Vol. +, pt. 3, p. 675. 
f Cf. Vol. 4, pt. I, pp. 252ff. and W. A. Harland (I) who observed the same process in 1816. D'Entre- 

colles was particularlypuzzled by this process because the ingredients were all unnecessary and what 
mattered was the orientation during the cooling, a point no doubt omitted in the texts. 
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Chinese chemical manufactures and the knowledge implicit in them. The results were 
reported in the Mkmoires concernant les Chinois . . . during the eighties, after the deaths 
of the two naturalists in + 1780 and + 1781 respectively; writings neither extensive 
nor very professional, yet a unique attempt to convey to Europeans that in China 
also an empirical chemistry had equally developed all ready to be incorporated into 
the new synthesis. Judging from the dates, Cibot and Collas probably had only one 
of the earlier editions of Macquer's book (+ 1749 to + 1756), which did not contain 
the new discoveries, but the revised edition of + 1775, which did, could have reached 
them just in time.8 I n  reading their accounts one is impressed by the difficulties under 
which they laboured, they had no proper laboratory at their disposal, they had no 
means of travelling to the localities where chemical industries were at work, and 
apparently they could not even go out to chat with the apothecaries and ransack the 
drugstores in person. 

Nevertheless, Cibot (5) led off with an interesting account of the fermentation 
industries, the distillation of spirits from the cereal wines characteristic of China, and 
the making of vinegar.b His next paper (11) was devoted to that ancient central 
substance, cinnabar. He described the various colours of the natural compound in 
commerce, told how the pharmacists made preparations of it evaporated to dryness 
with plant extracts, and expounded its use (as well as that of metallic mercury) in 
intestinal and external affections, not forgetting to say something of the danger of 
poisoning. He thought that the synthesis by subliming mercury and sulphur must be 
as old as the Thang period, but doubted whether it went back (as we think now that 
it did, cf. pp. 67-8) as far as the Han. He struck one note of particular interest in 
connection with what has been said on pp. 208,217 above, namely the recognition of 
a progressive diminution during late times of the number of constituents of elixir-like 
medicines. 

Since, according to Chinese philosophy, F e  wrote] the treatment of diseases is a need 
common to all men, the case must be as it is with food and clothing, universal needs which it 
should be very easy to satisfy. . . . Imbued with this great principle, and fortified by the 
beliefs and practice of the ancients, it has succeeded in convincing the public mind that 
only few remedies suffice, and that a multitude of them would be a luxuriousness as absurd, 
unjust and ill-omened as that of banquets and rich apparel. . . . And indeed it is a fact that 
Chinese culture, which in the past revelled in multitudes of materia medica, and even the 
most subtle and learned of chymical remedies, has in the end come back to reliance upon 
very few, almost as if by a return to the primitive ages. 

Hence the importance which cinnabar and mercurial preparations retained. Another 
point in Cibot's paper concerns the report of the isolation of mercury from plant 
tissues-well justified in fact.c 

We are aware ple went on] that certain Chyrnists have sought to divert the public at the 
expense of the Missionaries who sent to Europe the news of the extraction of mercury from 

The point is important, as we shall shortly see (p. 247). On Macquer and his books see Partington 
(01. 3, pp. 80ff.; Coleby (I). b See further in Sect. 40. 
See Vol. 3, p. 679. D'Entrecolles (I), pp. I I I ff., had reported it in + 1734. 
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plants, but that has not prevented us from mentioning it.8 The Chinese books from different 
centuries are so unanimous in their accounts of this kind of mercury that we have preferred 
to rely upon their testimony in a factual matter, rather than to believe in the infallibility of 
a science which, after all, may well be backward on many points of the technical arts and 
natural history of East Asia. Since mercury is so common in many places among the different 
Provinces, why should it be impossible to find it in the water-lentils and other aquatic plants 
of the marshes ? 

He was quite right, for we know today that metal elements can be obtained in surpris- 
ing amounts from particular plant species which act as accumulators for them, often 
serving as signposts in bio-geochemical prospecting. In a third paper Cibot (12) took 
up the question of borax in China. He knew that most of the sodium borate came from 
the Tibetan border (the regions around Lake Kokonor), and some from Hainan (but 
it was more probably Kuangsi). Although the information which he drew from them 
was somewhat vague-'nitre and arsenic can substitute for borax in solders, smelting 
f lues  and the purification of metals', or, 'certain plants (named) can dissolve and 
decompose borax'-his words show that he read the relevant authors quoted in the 
Pen Tshao literature quite carefully, and his datings of the books in question, e.g. 
the + 10th and the + 13th centuries, were perfectly c0rrect.b He also dwelt briefly 
on the possible significance of the different ways of writing the characters of the 
Chinese name, phtng sha. 

About the same time Collas (3) was devoting himself to the naturally-occurring 
'soda', nitron or natron, of China, a mixture of salts called chien.1 This soil-surface 
incrustation is, as Schlegel (I I) reported, a mixture of some 60 % sodium sulphate, 
30 % sodium chIoride, and 10 % sodium carbonate, anaIogous to the tequespuite of 
Chi1e.c The carbonate and sulphate were traditionally separated in China by frac- 
tional crystallisation, filtration and decantation, the former being used as a bleach 
and mordant, and for baking-powder, the latter for medicinal and industrial uses. 
The carbonate tends to be accompanied by organic pigments, hence its name tm 
chiena or 'purple' soda; this was described by Collas, who noted its employment in 
soap-making, especially in the north, where the soap-bean saponin detergent was less 
comrn0n.d Collas found that the natural alkali tended to lose its water of crystallisa- 
tion rather than show any deliquescence, and he tried to analyse it with the inadequate 
means at his disposal, obtaining 'quadrangular nitre' (sodium nitrate)e after treat- 
ment with nitric acid, and Glauber's salt (sodium sulphate) using a rough titration 

He must have been thinking of some more recent writers, but the preparation of mercury from 
plants had been strongly denied as early as + 1661, when Werner Rolfinck listed it among the 'non- 
entia' of chemistry in his Chimia in ArtisFotmmn Redata (cf. Partington (7), vol. z, p. 3 13). J. F. Henckel 
in + 1760 recognised the reasonableness of the Chinese reports (Flora Saturnism). 

b S, below, tub owe, in Sect. 34. From an aside in Cibot ( I  I) w e  learn that the Jesuits had access to 
the great P& Tshao Phin Hui Ching Yao, a pharmaceutical natural history which was still at that time 
in MS. form, and only to be consulted in the Imperial Library. On this, see further in Sect. 38. 

C The old term chim finds use in contemporary chemical nomenclature as a general appellation 
(chim shih,' chien hsing*) for basic salts, slags, etc. See further, pt. 4 below. 

d See Sect. 46 and in the meantime Needham & Lu Gwei-Djen (I). 
e Cf. Crosland ( I ) ,  p. 76. 

' 118 ' R& 'B* BB 
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with ferrous sulphate by taste. He concluded therefore that it contained the basic 
principle of marine salt, or, as we should say, sodium. 

The other papers of Cibot and Collas were somewhat more metallurgical. Collas 
(S ) ,  however, discussed huang fml and nao ~ h a 2 ; ~  the former, he thought, resembled 
~~7hite vitriol (zinc sulphate),b though it must have been either yellow iron alum or 

rric sulphate; as for the latter (sal ammoniac), several different varieties were circu- 
ting in commerce, some of which appeared to be forms of rock-salt and not ammon- 
m chloride at all. Then an interesting paper on the coal industry around Peking was 
ritten by Collas (6). In  another (4) he described a kind of 'black chalk' which was 
ied for cement, sketched the making of incense, and expatiated on the beautiful 

Jou red  glaze frits used for the tiles of the great buildings in Peking-a subject also 
dealt with by Cibot (14). The characteristic Chinese alloy, paktong (pai thung3), was 
the subject of a note of Collas (7). As we have seen already in pt. 2, pp. 225 ff., this 
attractive metal, consisting of copper, zinc and nickel in the proportions 50%, 30%, 
and 20% approximately, with small amounts of tin, lead, iron and cobalt on occasion, 
is essentially what the West has called argentan or 'German silver',c but the Chinese 
manufacture long antedated the European. What chiefly puzzled Collas was whether 
the alloy, which he knew came largely from Yunnan, was the product of a mixed ore 
or not; in fact the Chinese used both pentlandite and nickel arsenides.d Of course 
Collas could not have guessed the most interesting constituent, nickel, for although 
the metal had been isolated first by A. F. Cronstedt in + 1751 and named by him 
three years later, the full investigation of it was only now proceeding, by Collas' 
contemporary T. Bergman (+ 1775).e Finally Cibot (13) wrote well on the iron and 
steel industry: while Collas (8) contributed an account of a kind of gilt paper much 
used in the Peking of his time, as also of the gold paint used on furniture and buildings, 
apparently some golden substance finely divided and suspended in tung oil, certainly 
not gold leaf, as he satisfied himself in trials by fire.g As a pendant to all this, one can 
read a curious paper by Collas (g), ' Sur la Quintessence MinCrale de M. le Comte de la 
Garaye'. There was question of trying out this newly-found remedy in China as well 
as France. De la Garaye, Partington tells us, was a philanthropist and fanatic who 
converted his castle in Brittany into a hospital, using there curious preparations of his 
own, especially medicines made by long maceration of minerals with neutral salt 
solutions, and a mercurial tincture which took months to mature. In + 1750 Macquer 
was charged by the court to investigate, and found that the tincture was only corrosive 
sublimate (HgCl,) dissolved in alcohol, but he reported favourably and the king 
bought the secrets for a high price.h This, alas, was no 'Jesuits' bark', and if it had 
been taken to China would have been no great advertisement for European chemistry. 

a See pt. 4. b Cf. Cmland (I), p. 84. c Cf. Hiscox (I), p. 70. 
* Pt. 2, p. 232: e Cf. Partington (7), vol. 3, pp. 173, 190. 
f See further m Needham (31, 32) and Sects. 3 0 ,  36 below. 
g Very probably it was stannic sulphide (cf. pp. 99, 103 above). 
h Cf. Partington (7), vol. 3, pp. 88, 215; Coleby (I), pp. ggff. De la Garaye seems not, however, to 
ve been entirely useless as an experimenter, for he was one of the first to use hydrofluoric acid for 
:hing graduations on glass. 
'RI a %a?& QPB 
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Thus during the latter part of the +18th century we find a halting westward 
transmission of news about the chemical substances and processes of China, camed 
on under great difficulties by a handful of devoted amateurs. I t  was totally insufficient 
to give any idea of what the history of chemical discovery in China had been, but it 
can at least be set beside the more successful efforts of the botanists Michel Boyrn 
and JoPo Loureiro. The only observations comparable, perhaps, to those of Cibot and 
Collas were those made a little later (+ 1793) by Hugh Gillan, the physician attached 
to the Macartney Embassy. His MS. 'Observations on the State of Medicine, Surgery 
and Chemistry in China' were written down at the request of Lord Macartney and 
attached to the MS. of the latter's 'Journal', so that they did not see the light until the 
publication of Cranmer-Byng's edition in 1962.a Gillan's studies were rather super- 
ficial, as they could hardly fail to be seeing that he was only six months in the country, 
yet they were not as superciIious as what he wrote on medicine.b He never came into 
any contact with the complexities of the millennia1 alchemical tradition, and must have 
depended for the most part on what could be seen in the shops, but internal evidence 
shows that he visited workshops and manufactories whenever he could. He naturally 
had a good deal to say about paktong, and gave a description of the preparation of zinc 
metal from natural calamine or zinc-bloom (zinc carbonate), a product in his time 
preferred by Europeans to their own because of its superior purity, He noticed the 
greatness of the iron and steel industry, and the special art the Chinese had for casting 
exceedingly thin-walled iron vessels; he noted also the relatively slight use of lead, 
and the abundant production of tin and tin-foil. Another thing which interested 
Gillan was the coal industry and the manufacture of coke. The porcelain industry he 
had no opportunity of seeing, but he gave an interesting description of the prepara- 
tion of camphor at Hangchow. On the other hand he made many mistakes; he thought 
that chim alkali, saltpetre and common salt were the only salts known in China, that 
all Chinese wine whether distilled or not was fermented from some kind of fruit, 
and that all the paper was made from the 'thin filmy membranes that line the interior 
cavities of the bamboo'. In any case it did not matter, for what Gillan said was known 
only to the Embassy's staff and a few friends later on, not in any way enlightening 
contemporary Westerners in general. The next step will be to see what happened in 
the nineteenth century, but before looking at this we must return to the beginning of 
the seventeenth in order to see what fragments of European chemistry or chemical 
technology were conveyed to China through Jesuit channe1s.c 

One could start, perhaps, with the introduction of the Greek Four-Element theory. 
The first indication of it at this timed seems to be in the Thai Hsi Shui Fa1 (Hydraulic 

a See Cranmer-Byng (z), pp. 291 ff., 31 I. 
b What justification for this there was may be appreciated by the discussion in Needham (59). 
c Cf. H o  Ping-Yii (13). 

We say advisedly at this time, because there is always speculation that the Empedoclean-Aristo- 
telian quadruple elementsorhumourswere introduced to China invarious obscure forms at amuch earlier 
date. They would have come then by means of Buddhist intermediation, as in the medical stitras 
translated by Chih-Chhienz between +225 and +250 which explain disease as caused by imbalance 
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Machinery of the  west),^ the book on the Archimedean screw and other water-raising 
devices produced in + 1612 by Sabatino de Ursis (Hsiung San-PaI) and Hsii Kuang- 
Chhi.2 Not much more than a bare reference, it occurs in connection with water- 
tank5.b Much more elaborate explanations were given by another Jesuit, Alfonso 
Vagnoni (Kao I-Chih3).c His Khung Chi KO Chih4 (Treatise on the Material Compos- 
ition of the Universe)d was printed in + 1633, and four years later he produced a 
second book, Humt Yu Shih M05 (On the Beginning and End of the World), which 
gave the Hebrew-Christian account of creation and explained the four Aristotelian 
causes as well as the four e1ements.e None of this had, so far as we know, any per- 
ceptible influence on indigenous Chinese thought, and perhaps it was just as well, for 
only three decades were to elapse before Robert Boyle was to publish his Sceptical 
Chymist, the doubts and paradoxes of which were a very land-mine that blew the 
four-element doctrine sky high.* 

A more solid contribution was a copy of the + 1556 edition of Agricola's De Re 
Metallica, which is still to be found in the Jesuit library at Peking.g This had almost 
certainly been brought out by Johann Schreck (TCng Yii-Han6) and Nicholas Tri- 
gault (Chin Ni-Ko7) who travelled together and arrived in + 1621. Among the 
intense scientific activities of the former during the ensuing decade was, it seems, a 
Chinese translation of several chapters of Agricola,h never printed, though presented 
to the throne by Li Thien-Chings for Adam Schall von Bell in + 1639 or + 1640. 
This was surely the Khun Yii KO Ch&9 (Investigation of the Earth), a treatise on 

of the elements earth, water, f in  and wind (d. Satiranjan Sen, I). Many medical historians have 
suspected Indian influences about this time (e.g. Chhen Pang-Hsien ( I ) ,  p. 98; Jen Ying-Chhiu (I), 
pp. 42ff.); and long ago Hsti Ta-Chhun I0  in his I Hsileh Yum Liu LunI1 (+ 1757) remarked that he 
thought Thao Hung-Ching's ideas on the ssu tar* were of foreign origin. This reference is due to our 
colleague Nathan Sivin. Cf. Chhen Kuan-Sh@ng (6), p. 482. On Chih-Chhien see Ziircher (I), pp. 23, 
36,48ff. We return to the subject in pt. 4 below. 

a Cf.Vol.4,pt.z,pp. 170,211ff. 
b In NCCS, ch. 20, p. 2a. 
C + 1556 to + 1640. His original Chinese name had been Wang F@ng-Su,'J but he changed it to 

avoid recognition when he re-entered China from Macao in + 1624. A Chinese account of him is in 
CJ%, pt. 2, app. no. 9. 

* Cf. Wylie (I), p. 140; Pfister (I), p. 94; no. 227 in Bemard-Mdtre (18), who conjectures that it 
was an adaptation of the Coimbra work In  Libros Metemm of Aristotle (Lisbon, + 1593, Lyon, + 1594). 
It was prefaced by Han Lin and Chhen So-Hsing. Note the wording of the title (cf. Vol. I, pp. 48-9). 
Cf. Chang Tzu-Kao (z) ,  p. 183: 

C Pfister (I), p. 93; no. 283 m Bernard-Maitre (18). A third work of Vagnoni's, printed in + 1636, 
the Fei Lu Hui Ta '4 (Questions and Answers on Things Material and Moral), no. 272, probably also dealt 
with the same subjects. 

f The parallel of the crystalline celestial spheres (Vol. 3, p. 439) will be remembered. 
g V730; Bernard-Ma'itre (4). On the vicissitudes of the four Jesuit libraries there, now reduced to one, 

see Verhaeren (I) 
h SO Bemard-Maitre (q), pp. 226, 230. Pfister (I) did not notice this, but we know of Schreck's 

chemical interests from him, since he tells us that the library at Montpellier possesses a MS. of Paracel- 
sian commentary and glossary written by Schreck before his departure for China. 
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mining with the methods of the West.a Fang I-Chih,I who knew Schall personally,b 
tells us that Ni Hung-Pao2 was Minister of Agriculture at the time and held several 
discussions with him about it, but nothing was done, doubtless owing to the imminence 
of the Manchu invasi0n.c 

In any case this must have been to some extent a work of supererogation, for the 
Chinese had perfectly adequate smelting methods of their own, their metallurgy was 
in some respects in advance of Europe (notably as concerned with zinc and nickel), 
the European ores were different in many cases, and although Agricola belonged to 
the old assay tradition rather than the alchemical, there is not a word of the new 
chemistry in him. It  might have been better to start with Andreas Libavius' Alchemia 
of + 1597, a copy of which had also been brought by Schreck and Trigau1t.d Libavius 
has been called the first modem chemical writer; his Alchemia is an excellent practical 
textbook, clear, concise and sensible, entirely different from the rambling, bombastic 
and obscure verbosity of Paracelsus and the earlier a1chemists.e Libavius put new 
wine into old bottles by defining alchemy as 'the art of perfecting magisteries (i.e. 
technical methods and reagents), and of extracting pure essences by separating bodies 
from mixtures'. To have translated and expounded Libavius systematically would 
have been a real contribution to traditional Chinese chemistry and chemical tech- 
nology, analogous to the transmigration of Kepler and Galileo, though in its way of 
course Iess immediateIy revolutionary than they-but alas, the only man who could 
have done it, Johann Schreck, was cut off after barely ten years of work in China, a 
time in any case already filled with scientific achievement.f A third book in this select 
library dealing with chemistry was Oswald Croll's Basilica Chymica of + 1609, but 
this, though truly scientific in its practical part, describing silver chloride, antimonic 
acid, tin and calcium acetates, succinic acid and fulminating goId,g was impregnated 
with Paracelsian theosophy which the Chinese might well have been spared, as 
indeed they were, for Croll lay ignored among the Jesuit books through the following 
three centuries. I t  was a tantalising twist of history that such works could get as far as 
Peking yet fail to penetrate the language barrier.h 

* Cf. Hummel (z), vol. I, p. 489; Chang Tzu-Kao ( z ) ,  pp. 188ff. 
b There is now a new biography of Fang I-Chih by Yii Ying-Shih ( l ) ,  though dealing only with 

his later years. c Wu Li Hsiao Shih,' ch. 7, p. IOU. 

d V2043. It is, or was, bound up with two tractates of Agricola; Bemard-Maitre (4), p. 228. Libavius' 
dates are c. + 1540 to + 1616. See Leicester (I), pp. 98ff.; Partington (7), vol. 2, pp. 247ff. 

f Apart from initiating the caIendar reform which led to the institution of the Jesuit Directorate in 
the Bureau of Astronomy (cf. Vol. 3, pp. wff .) ,  Schreck collected before his death in -t 1630 a great 
number of plants new to Western science and described them in a two-volume PIimus Indim (long since 
unhappily lost); he produced the remarkable work with Wang Ch&ng on mechanics and mechanical 
engineering, Chhi Chhi Thu Shuo (cf. Vol. 4, pt. 2, pp. 17off.); and in + 1626 wrote a book of modem 
anatomy (pr. + 1643), the Jm Shen Shuo Kai,+ based on Caspar Bauhin's Theatrum Anatomim, also 
among the books he himself had brought out. 

g Cf. Partington (7), vol. 2, pp. 175ff. Croll died in the year of publication of his book, but it was 
highly regarded for long afterwards, and went into many editions. V1403. 

h Nor were they the only ones. There were some of the books of the Lullian Corpus (cf. pt. 4) 
dating from the + 14th century but printed in the + rbth, e.g. Mercun'mm Libet (Cologne, + 1567) 
and Libelli Aliquot Chmrici (Basel, + 1572); V2.537-8; Ferguson (I), vol. 2, p. 54. On the Lullian 
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(ii) Mima l  acids and gunpowder 

During this period there are two examples of some chemical contact between Euro- 
peans and Chinese. The first concerns the mineral acids, and the second that curious 
incident in the forties when Adam Schall von Bell was 'drafted' to cast cannon and 
organise the making of gunpowder for the Ming dynasty against the invading Man- 
chus. Both were essentially practical matters with no lasting effects. The first concerns 
Ricci's friend Hsii Kuang-Chhi. As we shall explain presently (in pt. 4 below), weak 
nitric acid had been widely used in early medieval Chinese alchemical practice for 
getting inorganic substances into solution, though no one then recognised it for 
what it was; and some kind of mineral acid may have been known and used in the 
+ 7 f h  century by an Indian alchemist at the Chinese c0urt.a Furthermore there is 
evidence (cf. Sect. 34) for the employment of an acid which was probably hydro- 
chloric in the + 15th-century ceramics industry. In the West, nitric acid, aqua fwtis, 
made by distilling saltpetre with alum and ferrous sulphate (copperas, green vitriol), 
dates from Vital du Four, c. + 1295, not earlier'b and aqua regia, the mixture with 
hydrochloric acid, used for dissolving gold, first appears in the early + 14th-century 
Geberian Corpus.= Pure hydrochloric acid (aqua caustica), made by distilling common 
salt with ferrous sulphate, comes in the 'Basil Valentine' writings (datable to the last 
years of the + 16th centu v).* Sulphuric acid was first known at an intermediate time, 

Corpus in general see Sherwood Taylor (3), pp. ~ogff.; Leicester (I), p. 87; Thorndike (I), vol. 4, 
pp. 35ff. In the context of + 17th-century China these were deservedly neglected. So also the Geber, 
De Alchemia (Strasburg, + 1598), V1669; Ferguson (I), vol. I, p. 302. Francis Kieser's Cabala Chymica 
(Mulhouse, + 1606), V3935, judging from Ferguson (I), vol. I,  p. 464, was Paracelsian and therefore not 
very promising. There was also Joachim Tancke's Promfituatium Alchemiae (Leipzig, + I~ IO) ,  a rather 
traditional work with much symbolism which would have been no use at all in China (cf. the descrip- 
tions in Ferguson (I), vol. 2, p. 427 and Partington (7), vol. 2, p. 189). Tancke is one of the alchemists 
suspected of the authorship of 'Basil Valentine's' Triumphal Chariot of Antimony. V3988. 

But besides these there were some other books which could have been very useful if there had been 
someone to expound them and take them through the language barrier. We find listed the De Destillatione 
of Geronirno Rossi, a papal physician (see Partington (7), vol. 2, p. 87), V2623, which described the best 
methods of preparing vegetabIe essential oils. It is interesting to note another work of Oswald Croll's, 
the Tractatus de Signaturis Rerum Internis (cf. Partington (7), vol. 2, p. 176; Ferguson (I), vol. I, p. 185), 
marked in the catalogue 'prohibetur donec emendatur'. Much more important was Biringucclo's 
Pirotechnia, V32o1, the Bologna edition of + 1678, though again like Agricola its use would have been 
limited in Schreck's China. But one book about which no such reservations need be entertained was 
Antonio Neri's I'Arte Vetraria (Florence, + 1612), V3375; cf. Partington (7), vol. 2, p. 368; Ferguson(~), 
vol. 2, p. 135. An up-to-date treatise on glass-making would have interested the Chinese. 

a Cf. Vol. I, p. 212; and pt. 4 below. 
b Partington (4), p. 40; Sarton (I), vol. 3, p. 531; Multhauf (S), p. 207. Another name was scheidc- 

rcasser, 'parting acid', because it dissolved silver but not gold; Sherwood Taylor (4), p. 92. 
C Sal arnmoniac (ammonium chloride) was simply added to the mixture in the retort; De Immtiune 

Veritatis, ch. 23 (Russell tr., p. 223). 
* Partington (4), p. 56, (7), vol. 2, p. 200. But della Porta in + 1589 described an oily water produced 

by strongly heating bricks, quenching them in concentrated brine, and then distilling very hot from a 
retort (Partington (7), vol. 2, p. 23; Multhauf (S), p. 208). Jerome Cardan in the De Rerran Vaaetate 
of + 1557 has something very similar (Partington, up. e t .  p. 15). Now 'oil of bricks' (oleum de latm'bus) 
goes a good deal further back. It seems to have developed from the distillation of essential oils mixed 
with brick fragments and salt (cf. Multhauf (S), pp. 204-5, 207-8, 210). It was mentioned, not very 
clearly, by Abii al-Qasim ibn-'Abbas al-Zah~wi of Cordoba (Abulcasis, d. + 1013 ; Mieli (I), 2nd ed., 
p. I ~ I ) ,  whose Liber Salvat&, the Latin translation of +1471, was a very popular pharmaceutical 
book throughout the + 16th century. It also comes in the materia medica of Mesue, the so-called 
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early in the f 16th century; it was obtained in two ways, by the distillation of green 
vitriol (ferrous sulphate) alone, and by the collection of the condensate from a bell 
suspended over burning sulphur. The former was called oleum eritrioli, the latter 
olmm sulphuris, and their identity was not recognised until the following century.a 
Mention of the first occurs for the first time in Antonio Brasavola's Examen Omnium 
Simplicium . . . (+ 1534), and of the second in P. A. Mattioli's commentary on Dio- 
scorides (+ 1535).b After that there are soon frequent mentions and descriptions of 
the technique.c Elsewhere we remark on the central importance of potassium nitrate 
both for the oldest mineral acid and for gunpowder (pt. 4); here one cannot help 
noting the key historical position of a seemingly most commonplace salt, ferrous 
sulphate, which figured in the preparation of all the three chief mineral acids. And 
further noteworthy, whatever it may mean, is the fact that the oldest procedure 
involved the most complicated mixture of substances in the retort. Perhaps this 
mirrors that other slow trend away from 'theriac' or 'polypharmacal' alchemy in 
China (cf. pp. 208, 217). 

Now it is clear that Ricci and his colleagues did sometimes discuss chemical matters 
with their Chinese friends. An extant MS. of Hsii Kuang-Chhi shows that he must 
have heard about the sulphur-mercury theory of the metals (cf. pt. 4), and also the 
making of nitric acid, from the Jesuits. For example, he wrote: 

Among the Five Metals those that are too brittle are so because of (excess of) the chhi of 
sulphur. When this sulphur is removed they become malleable. Those that are too soft are 
so because of (excess of) the chhi of mercury, and they harden when this mercury is taken 

Grabbadin, also of + 1471 and also popuIar during the same period. Here the evidence is more signifi- 
cant, for Giovanni Costeo (d. + 1603), one of Mesue's commentators, says that he himself saw the acid 
distillate instantly penetrate a marble or metal plate. John of Rupescissa v. c. + 1345) had said some- 
thing very similar (Multhauf (S), p. 213). The identity of Mesue (Msstiya) is not known; he may have 
been M-wayah al-Mardini of Baghdad (d. + 101.5; MieIi (I), 2nd ed., p. I ~ I ) ,  but recent opinion is 
more inclined to the view that the book was a European work of the + 13th century with no Arabic 
original. Graphidion (ypaQTiSlov) means tractate, so a Byzantine origin might be suspected. 

Since bricks are made of aluminous clays they could have substituted to some extent for the ferrous 
sulphate used in the perfected processes. In later times oil of bricks came to mean simply the evil- 
smelling 'empyreumatic oils' prepared by the partial destructive distillation of vegetable oils such as 
olive oil. 

Of come, by the time of Oswald CroII (+ 1609) and J. B. van Helmont (+1648), all the chief 
mineral acids were clearly known (Partington (7), vol. 2, p. 225; Multhauf (5), p. 225). What appears 
from the curious story of 'oil of bricks' is that hydrochloric acid in half-recognised form may go back 
as far as the + 10th century, in which case it would have anticipated nitric. It may well be earlier, for 
al-Zahl-gwi said that this acid oil was known to the alchemists. We should bear this in mind when 
considering the case of the Indian (p. 237). 

Finally, Reti (11) has adduced fairly strong evidence that the distillation of hydrochloric acid did 
not wait for the end of the -l- 16th century, but was practised already in the + 15th. This appears from 
a technical MS. preserved at Bologna. In that case hydrochloric would have preceded sulphuric but not 
nitric. 
-~ - - -  - -  

a Cwtainly by the time of Glauber, c. + 1650: 
b See Partington (7), vol. 2, p. 96; Sherwood Taylor (4), p. 96. 
C E.g. Biringuccio (4- 154o), Valerius Cordus before +ISM, Jerome Cardan in +1550, Conrad 

Geaner (+ 1552). J. B. della Porta (+ 15.56)~ and in Gerard Dom's Cla~is Totius Philosophise Chymis- 
ticae (4-1567). See on these Partington (7), vol. 2, pp. 14, 23, 35, 37, 160, 166; Sherwood Taylor (4), 
P- 96. * In Hsil Kwg-Chhi Shou Chi. 
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This is shown in Fig. 1365.aAnother manu~cri~t'note, giving the method for making 

nitric acid by distilling green vitriol and alum together with saltpetre, is shown in 
Fig. 1366. 

Fang I-Chih, in his Wu L i  Hsiao Shih (Small Encyclopaedia of the Principles of 
Things) of + 1664, mentioned that he had heard personally from Tao Wei Kung 1 (Adam 
Schall von Bell) about a strong acid, which he called nao shuiz.3 and that this had the 
property of etching metal p1ates.b It was distilled, he said, from a retort of earthenware 
or glass, and collected in a receiver at the end of a long tube. His actual words are as 
follows : 

There is a remarkable liquid known as nao shui, which will quickly dissolve silver foil if 
this is put into it. When the precipitate has been formed (silver chloride) it can be poured 
out into a container and will take whatever shape the latter has. The nao shui can be decanted 
and returned to its bottle. The method of preparing nao shui is to obtain a long tube (retort) 
from the glass-blowers and heat nao sha (sal ammoniac) in it to collect its vapour.= It was 
the Venerable Tao Wei himself who informed me about this. 

Also, in another place,* Fang I-Chih acutely noted that the fumes produced in the 
neighbourhood of places where copperas (ferrous sulphate, lii fan,rchhing fm,5 cf. 
pt. 4) was being manufactured, destroyed the clothing of the workers and killed 
plants and bushes. He suspected no doubt that this effect was due to some other kind 
of vitriolic acid. The name nao shui, derived from sal amrnoniac, suggests that it was 
aqua regia, the mixture of nitric and hydrochloric acids.e Hsu Kuang-Chhi had called 
nitric acid chhiang shui6 (lit. strong liquid), and so did Chao Hsueh-Min7 later on in 
his P& Tshao Kang Mu Shih 1 8  (Supplementary Amplifications for the Great Pharma- 
copoeia) begun about + 1760 and finished in the last years of the + 18th century.f 
From the fumes observed during the process of distillation Chang Tzu-Kao concludes 
that the term chhiang shui found in Chinese writing between the 16205 and the 
1780s meant only nitric acid,g though in present everyday usage it refers to aqua 
regia. Forty years ago Mikami Yoshio (16) considered all these points in an interesting 
study of mineral acids in China, and added that the production of a weak sulphuric 

a I t  is ironical that he did not recognise for what it was a theory which may well have been developed 
by Chinese medieval alchemists in the first place (cf. pt. 4). 

b Ch. 7, p. roa. There is a new study of Fang I-Chih by Yli Ying-Shih (I). 
c As Wang Chin (2) points out, it was a matter of common knowledge that sal ammoniac easily 

decomposed into ammonia and an acid substance. By + 1590 Li Shih-Chen was noting that sal arn- 
moniac had a corrosive or sometimes a brightening effect upon the metals gold, silver, copper and tin 
(shun Icm chin yin thung h p ) .  PTKM, ch. I I, (p. 59). d Ch. 7, p. zoa. 

He also said that Schreck & Schall von Bell's version of Agricola (+ 1640) showed how the winning 
and isolation of the five metals could be facilitated by the strong acids, but the government did not take 
it up. With the hlanchus at the door, it could hardly have been expected to do so. 

f Ch. I, p. 6a.  I t  is worth noticing that this admirable pharmaceutical natural history (cf. Vol. 6, 
Sect. 38), which contains much chemical knowledge, was being produced just during the couple of 
decades when revolutionary discoveries in chemistry were being made in Europe. How much informa- 
tion about these reached the Jesuits in Peking is not really clear, but they were certainly too distracted 
to have been able to pass it on; moreover Chao Hsiieh-Min worked at Hangchow and so far as we know 
had no Jesuit contacts. How sad such barriers were. g (51, PP. 190ff. 
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acid may have been current much earlier in the Ming. For Li Shih-Chen wrote about 
+ 1580 that a 'sulphur juice' or 'liquor' (liu huang ir) was made by placing saltpetre 
with sulphur in a closed bamboo tube and heating it at the temperature of burning 
horse dunga for a month, after which a liquid was 0btained.b He does not however 
mention the uses of it; they were probably medicinal. 

An exchange about mineral acids took place in the poIernic between Kao Lei-Ssu 
and de Pauw (cf. p. 228 above). It runs as follows: 

No. 76. 'They know neither aqua fortis nor aqua regia' (p. 357). 
If by the term 'they' one is supposed to understand the peasants, the artisans and the 

merchants, nothing could be more true. One could find only a couple out of ten thousand 
who have heard about them, but in fact aqua fortis and aqua regia are so well known here that 
people do not much like making them. If the pharmacists of Europe had been willing to 
manufacture all that which is needed by the Imperial Palace, we should have been most 
willing to yield them that honour, and indeed have often proposed it. 

This was the eighteenth-century equivalent of our oft-repeated remark about fish- 
wives and morris-dancers.= 

Now a word about the military chemistry and metallurgy of Joh. Adam Schall von 
Bell (Thang Jo-Wang2). In  view of the threat of Manchu invasion, he and other 
Jesuits were called upon by the emperor in + 1636 to advise the general staff about the 
state of the fortifications of the capita1.d Then in + 1642 the emperor sent the Minister 
of War, Chhen Hsin-Chia,3 to discuss the art of gun-founding with Schall, who, 
showing some theoretical knowledge of the subject,e was surprised to be presented 
suddenly with the imperial order that he should set up a bronze cannon foundry. 
There was no getting out of it, and all that Schall could obtain was a reduction of the 
specification from iron-ball 75-pounders to 40-pounders. The work of casting twenty 
such guns was accordingly carried out in the same year, not without a thousand 
vexations from the jealousies and peculations of eunuchs, and in the midst of a severe 
epidemic of plague.* I n  the following year Schall superintended (much against his 

a Or fermenting ? Less likely. 
b PTKM, ch. XI, (p. 63). The presence of the nitrate is significant, because this was the ingredient 

added by Joshua Ward in f 1749 to increase greatly the yield of sulphuric acid 'by the bell' (Sherwood 
Taylor (4), p. 97), and so presaged the oxides of nitrogen essential in the classical chamber process 
(Mellor (I), pp. 4goff.). The similarity with the shui fa methods (pt. 4) will be noted. 

C Cf. Vol. 4, pt. I, p. 309. * Fuller accounts of what follows here will be found in Bornet (2); Vtith (I), pp. I I I ff. and Duhr 
(Attwater adapt.), pp. 60ff., but it is best to have recourse to Schall von Bell's own words as given in 
his Histolica Relatio, written before + 1661 and published with a French translation in 1942 by Bomet 
(3). On the fortifications see this work, p. 34. 

0 Probably no more than would have been the common property of educated men interested in the 
scientific and technical cultclte of the period. But there %.as in one of the Jesuit libraries at Peking an 
up-to-date work by Luigi Colliado, Prattica Monuale dell' Artiglicre (Milan, + 1641), which no doubt 
proved useful to Schall. See Bomet (I), p. 82; V3249. 

f We pass over the details, but one scene is unforgettable, Schall inducing the foundrymen, with 
the emperor's approbation, to worship at a Christian altar instead of making their customary sacrifice 
to the Spirit of the Furnace (huo shen4); cf. pp. 29, 31. Constrained by circumstances he was, but no 
one with a spark of Christian pacifist feeling can fail to regret the symbolism of this particular manifesta- 
tion of Jesuit missionary zeal in Asia. Bomet (I), p. 84. 
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Fig. 1343. Tomb of Hsii Fu (Jofuliu) of the Chhin dynasty, 
in the coastal town of Shingij south of Icyoto (orig. photo., 
1971). Hsii I:u was the adept sent to sea by the First Emperor 
in -219 with a host of young people to search for the isles of 
the immortals where the plant of immortality grew (see p. I 8). 
Japanese tradition preserves the belief that he landed at 
Shinga with a remnant of followers, and died there. 



P L A T E  C D L X I I I  

Fig. 134-1.. The  votive shrine of IIsii I:u at the Xsuka Jinja, a 
Shinto temple on the outskirts of Shin@ (oria. photo., 1971). 
The  conical forested hill behind it is known as 1Iaraisan (PhCng- 
lai Shan). 

Fig. 1 3 4 5 .  I la in  hall of the ..\suka Jinja itself, with the usual offerings of sake 
piled up outside (orig. photo., 1971). 
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Fig. 1346. A bush of the drug-plant tendai wuyaku (Lindera 
strychnifolia) growing in the garden of the Asuka Jinja. According 
to Japanese tradition, this plant, with its tonic and tranquillising 
properties, was what Hsu Fu came to seek (orig. photo., 1971). 
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Fig. 1 3 5 3 ~ .  On the tracks of KO Hung; the Chhung-Hsii Kuan (Temple of the Vast Inane), a Taoist 
sacred place in the Lo-fou Shan mountains east of Canton (from La-fou Shan Chih, + 1716, ch. shozc, 
pp. ~ o b ,  I I  a). The site is that of KO Hung's southern hermitage-laboratory, and we are looking south- 
eastwards. The central building is the Hall of the Three Pure Ones (San Chhing, the Taoist Trinity, 
cf. Vol. 2, pp. 154, 158, 160), and just in front of it stands a pavilion honouring an imperial tablet of 
dedication dated + 1419. On the left of the pavilion is the dwelling of the hermit Huang (one of KO's 
disciples, cf. Table I I ~ ) ,  and to its right a large alchemical furnace (tan tsao). At the back on the left 
is the votive chapel of KO Hung himself, and in the centre the Pheng-Lai Hall, flanked by the Gallery 
of the Forgotten Shoe (left behind by one of the holy immortals). Here there were iron statues of Yii 
Huang T i  (the second, incarnate, person of the Taoist Trinity), and two attendants cast at some time 
during the S/Han dynasty (+g17 to +971). In the foreground, outside the gate in the boundary wall, 
is the Bridge of Meeting with the Immortals, and to the left the Tomb of the Empty Clothes and Cap - 
i.e. KO Hung's because he achieved shih chieh (cf. Vol. 5, pt. 2, pp. 297, 301). Here a materia medica 
market was held from time to time. Further details are given in ch. 3, pp. zb ff., and biographies of 
KO, Huang and other alchemists in ch. 4, pp. 7 a  ff., 9a  ff. 
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Fig. I 351. The  image and altar of KO Hung in the votive temple 
dedicated to him, the Chhu-Yang Thai ('I'errace of the Arising 
of the Yang) on the KO Ling, one of the highest points of the 
low ridge of hills protecting the ii'est Lake at I Iangchow from 
the north (orig. photo., 1464). The significance of the name of 
the temple can be appreciated from Fig. 1352 above. There is 
a well in its grounds from which KO Hung is supposed to have 
drawn pure water for the experiments which he carried out at 
this place. 
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Fix. 13.57. Suh1irn;ltion of c:~loniel, mercurous chloride. s!~rr!j.irr 
fc:rr; an illustr:ltion from n 115. copy of the Pc?r Tslr.ro Plrirr IIrri 
Cl~irtg J;ro (+ 150.;). Photo. I)r S.  I). Sturton ( 1 0 5 0 ) ,  cf. 
Bertiiccioli ( I ) .  'l'liis xvorli (Issenti:~ls of the Ph:lrni;lcoporia 
ranked accordinc to S : l t ~ ~ r c .  :lnd I.:tfic;lcity) \\.:IS cditcd hy I,iu 
1Yi.n-'l'Ii;li for tllc Iniprri:~l I,ilrr:~ry, rind not printed at all until 
our  own time. 'I'hc picture comes from one of ;I f:~niil!. of 115s 
:111 h:~\-ing tine i l l u s t ~ ~ t i o n s  in -olour, :l!id prcscrvcd in v:lrioi~s 
parts of the \vorld. 
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Fig. 1 3 5 9 ~ .  Cross section of an aludel or 
reaction-vessel drawn according to the 
specifications of Sun Ssu-MO (see Sivin (I) ,  
p. 167). Dimensions in Chinese inches 
(tsh~rn), 10 f& going to the inch and 10 

inches to the foot (chhih). 

Fig. 13s9h.  Sealed two-part reaction-vessels after heatinr: in the experimental 
reconstruction of Sun Ssu-310's 'Scarlet Snow and I:Io\ving Pearls 1:liuir' (after 
Sivin ( I ) ,  p. 182). Purified realgar and rice wine vinejiar were heated to 000" C. 
within an aludel formed of two nickel crucihles luted together. It \<-as not 
possible to make the system air-tight, so that water-vapour could have left and 
air entered later. 'I'he sublimate turned out to he pure metallic arsenic, \vhich 
badly corroded the crucibles. 'l'hese experiments were performed by Dr  Nathan 
Sivin at the University of Singapore in 1962; and one may hope that his 
example will he more widely followed, for without attempts at reconstruction 
the procedures of the medicwl alchemists must necessarily remain obscure. 
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Fig. 1360. Bronze st;~tue of the cr!ehreted Taoist alchemist I,ii 
Tung-Pin (P. + 8th irtid + 9th centuries) in the central shrine of 
his votive temple at 'I'haiyuan in Shansi (orig. photo.. 1964). 
'I'he statue is of late Rlit~g date, proh:thly cast on the occ;ision 
of the foundation of the 1.u 'I'hien I~lsien 'l'zhu (0r;itory of the 
Heavenly Immortal 1,ii) in + 1575. The  temple (no\\. the 
Provincial Museum) h:ls :~lso hcen e;~lled I,u 'l'su 3li;io ;ind. 
significantly from the ;~lchemical \.ie\vpoint, Shu:~-Yang Iiung 
(I';i1:1ce of the I'ure Y:~ng). ;It the time o f  the 13oxer L'prising the 
fleeing 1:mpress I)o\v;iger 'I'zu-l lsi \\.:S lodged in this temple 
late in 1000, and \\.rote ;In cpigr;~m still preserved there: ' l i ke  
endlessness of days is the \ \odd of the '1';lo.' 



P L A T E  C D L X X  

Fig. 1361.  I,ii TunpPin 's  image end ;~lt;lr, the central one of three, in the Chhing- 
Sung Kuan (Taoist 'I'cmplc of the <;recn I'ine), near Castle I'eak in the S e w  
Territories, I3ongkong (orig. photo., 1q7z). Here 1,ii 'I'sir is venerated as Shun- 
Yang 7'i, I h p e r o r  of the I'ure k'ang, the title of his deification. 
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Fig. 1362a. Four of the eighteen alchemical talismans (fu) in the Pao Phu Tzu book, ch. 17. These 
magical devices of the early +4th century were helieved to ensure safety for the Taoist alchemists in 
the depths of the mountains and forests, and success in preparing their elixirs there. They felt great 
need for protection, psychologically against the gods and spirits of the ravines and wildernesses, 
physically against noxious animals and plants, falling trees, landslides and the like. They entered the 
mountains ( j u  shun) only on propitious days, they danced a special step from time to time, the famous 
'Pace of Yii ' (Eii'pu, cf. PPTINP, ch. 17, p. 5 a, tr. Ware (S), p. 286, cf. Granet (I), vol. 2, pp. 549 ff.), 
they wore mirrors on their backs to ward off evil spirits, and carried with them diagrams like the Wu 
Yo Chen Hsing Thu (cf. Vol. 3, pp. 546, 566 ff.) or bunches of plants which gave invisibility or dispelled 
apparitions. For an insight into the 'other world' as it appeared to the ancient Taoist believers nothing 
serves better than the descriptions of Castaneda (I ,  2, 3) of the ideas and powers of the Yaqui Indian 
'sorcerers ' of Mexico today. 
(a) No. I ,  a design to be carved on peach-wood plaques and fixed over the door, on the four sides, 

and the four corners, of the hermitage-laboratory (p. rqa). The  lower part of it resembles the standard 
way of drawing constellations in star-maps (cf. Vol. 3, p. 276). 

(h) No. 6, also for the pillars and beams of the house (p. 17a). One can make out the characters wanz 
(king), po (count) and part of lien (lightning), doubtless all apotropaic. The constellation might be the 
Great Rear (cf. Vol. 3, p. 241). 

(c) No. 10, the perfected immortal Chhen An-Shih's amulet for canring on a small plaque of jujuhe- 
tree pith, and wearing on the body; good against gods, ghosts, tigers, wolves and serpents (p. 19h). The  
character for woman is clear, perhaps one of the Taoist goddesses like Hsuan Nu (cf. Vol. 2, pp. 147-8). 

(a') No. r I, anthropoid in character, for wearing at one's belt when travelling, or  for protecting the 
stables of the hermitage against wolves and tigers (p. zoh). 

From the Ssu Pa l'shung Khan edition. Cf. pp. 152-3 above. 
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Fig. 1363. An indication from an Arabic source of Jap;ln's richticss in gold; the Queen of \vSq\v%q and 
her court depicted in a coloured illustration from al-Qamvini's world geography ' .4ici'il> 01-.llnkhl~qfit 
(Itoy. As. Soc. 1 1 s .  178). :!part from e;lrlier zrccounts of Jz~pnnese aold ;~bund;lnce. one Y u s a  ;)l-Shirafi 
reported that h e  had seen the  queen and her four thousand I;~dics ~\c:lrinR gold crowns and nerkl;tces 
above thrir  sarongs, othenvise their orily dress. 'l'his \vas perh:lps ;I confiision \\-it11 some hotter country, 
hut  the queen's cro\vn in the picture is curiously '17;toist. Also it is interesting that among the names for 
Japan and her scattered isl;lnds given in the Str~r Krro ('hilt (li'ci S ~ I I I ) ,  ch. 30,  pp. 260, h,  zRh, zgn. are 
Queensl:lnd (Sii \Y:lng 1;ito) and S;lkcdl:~nd (1'0 1;ito); cf. 1'r:lrson ( I ) .  .\l-Q;lz\vini writing :~hout  
+ 1275. and the date of the XIS.. copied hy 1luh;lmni;1d :~l-li;tcjclfll, is :tt,out + 1-1.7'. Hilt the story of 
the sorceress qiteen ;lnd her regimetit of serving-ni;~ids \\.;IS ;I very old one, going h;lck to the H;ln 
(c. + 160). ;is c;ln he seen in thc. 1lot1 Ilcrrr Slrrr (ch. I 1 5 ,  pp. 1 2 0  tf.): and it W;IS repc.,tctl in the Soi Sl~rl 
(ch. 81. pp. 13rr H.) :IS \yell :IS tlir S(rrr K I I O  ('lrilr. I ler  nilnic, I'imihu (I'iniiko), is tliouglit to conce;~l the 
J:tpanrse term /rit~rt~l:o, princess. In sonic ;tccounts slie \\.:IS succcedcd hy :I girl n:lnird I-Yii (Iyo). Cf. 
'1'sunod;l & Y:;oodricli ( I ) .  
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Fig. I 364. Specimens of pharmaceutical 
chemicals from the + 8th century preserved 
in the Shasain Treasury at Nara in Japan 
a,  b Crystals of mann hsiao (here mag- 

nesium sulphate, Epsom salt). Asahina 
(l) ,  pl. 27B; p. 290, fig. I. 

c Specimen of hua shih (talc, soapstone), 
magnesium silicate, halloysite. Asahina 
(11, PI. 31.4. 

d Bag containing red lead oxide (min- 
ium). Though labelled shang tan, 
'superior quality red', it has only 
26.296 of this oxide. Asahina (l), pl. 
37B.  
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Fig. 1365. Passage from a manuscript of Hsii Kuang-Chhi (+ 1562 to 
+ 1634)~ eminent scholar and friend of Matteo Ricci and other Jesuits, 
on the mercury-sulphur theory of metals. See p. 238. 
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Fig. 1366. Another passage in the handwriting of Hsii Kuang-Chhi, 
describing (about + 1620)  the preparation of nitric acid (chhiang shui) 
by the distillation of green vitriol and alum together with saltpetre. 
See p. 239. 
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Fig. 1367. A corner of the Pai Yiin Kuan (Temple of the White Clouds), a Taoist 
religious centre of great renown at Peking (orig. photo., 1964). Cf. p. 250. 



33. T H E  C O M I N G  O F  M O D E R N  C H E M I S T R Y  241 
will) the casting of some 500 hand-guns or portable culverins weighing 60 lb each;a 
and before they were finished he was called upon to demonstrate better designs of 
redoubts or ravelins, which he did with the aid of a triangular model, but this was 
rejected for astrological reas0ns.b In the following year the capital fell to the Manchus. 
Of great chemical interest is the fact that in + 1643 Schall collaborated with a Chinese 
gunner, Chiao H~ i i1 ,~  in producing a book on gunpowder manufacture, the casting 
and boring of cannon, and artillery tactics. This was entitled Huo Kung Chhieh Yao2 
(Essentials of Gunnery).d It was not the first Chinese book on modem artillery, but it 
became the most widely known and used.e Schall's gunpowder formulae* were of 
course not essentially different from those which had been given in the Wu Ching 
Tsung Yao3 of + 1044, the oldest in any civilisation, but they certainly contained a 
higher proportion of nitrate, as was necessary for a propellant charge of modern type 
rather than rocket compositions, carton bomb fillings, and quasi-incendiary mixtures.g 
But nothing in all this involved any serious transmission of nascent modern chem- 
istry. 

A short while ago we mentioned Robert Boyle, and it has to be recorded that he 
also got through to Peking (in the letter) towards the end of the century, though not 
in the spirit, for no one introduced his work into the realm of Chinese scientific dis- 
c0urse.h In  + 1685 five Jesuit Mathematicians-Royal of the King of France, led by 
the Breton missionary Jean de Fontaney (Hung Jo-Han4), set out for China, bringing 
with them large acquisitions of books for the libraries at the capita1.i These included 
four works of Boyle, all in Latin editions,j one of which was the Sceptical Chymist 
itself. They also included another work of Biringuccio,k and Otto von Guericke's 
E x p e r t - m t a  Nma Magdeburgica of + 1672.1 But none of the Jesuit scientists of the 
early + 18th century, greatly taken up as they were with astronomical work, had the 

a Bornet (I), p. 88. b Ibid., pp. goff. 
C One wonders whether he was a descendant of Chiao YU,5 the gunner of the early Ming (jZ. c. 

+ 1345 to + I ~ I Z ) ,  who had been concerned with the writing of an earlier book on gunpowder and 
artillery, the Huo Lung Ching6 (Fire-Drake Manual). For further information on this important work, 
the bibliography of which is rather complicated, see Sect. 30. 

d No. 334 in Bernard-Maitre (18). An alternative title, the TsB Kho Lu7 (Methods for Victory), has 
sometimes been attributed to the + 17th-century edition, but it seems to belong rather to the reprints 
which were made at the time of the Opium Wars, in 1841 and several subsequent years. See on this 
Pfister (I), p. 182 (app.), addenda, p. z5+ and Pelliot (55, 56); Liu Hsien-Chou (I), p. 84. 

In  or shortly before + 1625 there had been a previous tractate, the Hsi-Yong Hzto Kung Thu 
Shuo8 (Illustrated Treatise on European Gunnery), written by Chang Tao9 and Sun Hstieh-Shih,Io 
of whom otherwise very little is known. This was not connected with the Jesuit mission, but rather 
with the detachment of Portuguese gunners who went up to Peking to succour the Ming about that 
time. 

* Huo Kung Chhieh Yao, ch. 2, pp. gbff. (pp. 30ff.). 
g The  full story is given in Section 30. 
h Much has been written on Boyle's part in the birth of modern chemistry, but here it may suffice 

to refer to the book of Boas (2). 1 They arrived in + 1687, see Pfister (I), p. 422. 
J Chymista Scepticus (Geneva, + 1677), Introductio ad Histotiam Qualitatum Particularium (Geneva, 

+ 1677)~ Opera Varia (Geneva, + 1680), and Expe~imentortnn Novonmt Physico-Mechaniconmt Con- 
timratio Secunda (Geneva, + 1682). On these see Partington (7), vol. 2, pp. 492,493,495,497. VI 112-16. 
k V34oo. l V1768. 

I %B ' !k&3243 ' S B m W  #E4 = RbE 
~4aa 8 ~ i + ~ z a ~ ~  =O ~ 3 s ~  
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chemical bent to carry on the work of Johann Schreck and really do something to 
combine the chemistries of East and West. We hear indeed that two of the Mathe- 
maticians-Royal, Joachim Bouvet (Pai Chin=) and J. F. Gerbillon (Chang Chh&ngZ), 
about + 1689 'installed in the imperial palace a complete chyrnical elaboratory, with 
all the instruments (and vessels) needed for operating in it . . .', but nothing whatever 
seems to have come of this.8 In sum, enough has now been said to establish that for 
various reasons European chemistry of the + 17th century failed to exert any influence 
in China. And perhaps it was because there was so much leeway to make up, quite 
apart from the growing disorder in the Jesuit mission after + 1750, and moreover the 
paucity of capable men who could understand and interpret it, that nothing at all was 
done to bring the 'chemical revolution' to China either. Or almost nothing, for there 
is a strange story to tell about one possible attempt to put the discovery of oxygen 
into Chinese. 

(iii) A Chinese puxxle-ezghth or eighteenth? 

This confronts us indeed with one of the most singular literary puzzles which has 
presented itself in the whole course of these studies.b In 1810 Julius Klaproth pub- 
lished in the Mhoires of the Academy of Sciences of St Petersburg a short paper (5) 
'on the chemical knowledge of the Chinese in the 8th century'. Introducing this, he 
said that 'as we have so few exact notions about the state of chemistry among the 
Ancients, and especially among the asiatick peoples, it seems to me that the following 
extracts, taken from a Chinese book treating of this science, might offer some interest, 
for they demonstrate that this people already had, several centuries ago, certain ideas, 
inexact though they might be, on the effects of oxygen'. He went on to relate that in 
1802 he had copied and translated some passages from a Chinese manuscript of sixty- 
eight pages, one among those which had been brought back from China by the late 
Mons. Bournon, and (presumably) deposited in one of the libraries of the Russian 
capital. The title of this 'small collection of chemical and metallurgical experiments' 
was Phing Lung Jen,3 a phrase which Klaproth translated as 'Confessions of the 
Peaceful Dragon'.c I t  had been written, he said, according to the MS. itself, by one 
Mab hh6ad in a ping-shen year, the first of the Chih-T&4 reign-period, i.e. +756. He 

a See Pfister (I), p. 434. b Considered also in a separate paper, Needham (71). 
c More probable interpretations are suggested on pp. 247-8 below. 

Judging from Klaproth's other romanisations, this could hardly be anything else than Mao Hua, 
since Hs- would be inadmissible here. One could however think of Mao Kua or Mao Khua. Chang 
Tzu-Kung,s in his 1952 translation of Weeks (I), very naturally presumed Mao Hua: though in earlier 
translations Huang Su-F&ng7 & Yii Jen-Chuns (1936) had adopted Ma H o , ~  much less likely though 
retained by Yuan Han-Chhing (I); and Chu Jen-Hung10 (1937) had suggested Maox1 as the surname. 
The  Japanese translation (1941) chose Meng Kao,I2 very improbable; and as Yuan points out, Mao- 
Hua could be a hao or literary name, giving no clue to the family name at all. I should like to take 
this opportunity of thanking Dr Chang Tzu-Kung again most warmly for much help and many talks 
during my time in China during the war years (Vol. I ,  p. I I), as also Dr Yuan Han-Chhing, whom I 
knew at Lanchow. 
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failed to give the characters for the author's name, but said that he had searched for 
him in the Wan Hsing Thung Phu' and the W h  Hsia Thung Khao without success. 
Klaproth then went on to give his partial translations of ch. 3 and ch. 9, the first on 
the oxygen of the air and its significance for the calces of metals, the second on the 
metals themselves and some of their derivative compounds, prefacing these by a 
discussion of the leading ideas in the w0rk.a 

Klaproth thought he could recognise them as Taoist. 

I t  is easy to see [he wrote] that his [the author's] system is similar to that of the DAo-ch& 
(Tao shihz). . . . In his first chapter the author says: 'All that man can perceive and observe by 
the senses, and a11 that he can conceive with his mind and imagination, is composed of two 
fundamental principles, the Ygnn (Yang) and the Pne (Yin), which designate the perfect 
and the imperfect.' This system is represented in the Eight Goca ( h a )  of Foir-hhy (Fu Hsi). 
The Yang is the powerful and the perfected, the Yin is the diametrically opposite. Our 
author however often diverges from this definition in the course of his work, and one can 
clearly see that he assumes infinite modifications of these two principles, which manifest 
themselves in the forms of the world. In this he differs from the system of the Tao shih, 
which explains the difference in forms of visible objects by continual changes in the 
proportions of Yang and Yin. 

Then he plunges in to the supposedly Thang account of oxygen. 

Ch. 3. The Atmosphere. The HhiA-chenn-kf (hsia shhg chhi3)b is the chhi which rests on 
the surface of the earth and which rises up to the clouds. When the proportion of Yin, which 
forms part of its composition, is too great, it is not so perfect (or full) as the chhi beyond the 
clouds. We can feel the hsia shhg chhi by the sense of touch, but the elemental fire with which 
it is mixed makes it invisible to our eyes. There are several methods which purify it and rob 
it of a part of its Yin. This is done first by things which are modifications of the Yang, such 
as the metals, sulphur (lie6u-hhoulnn, liu huang4) and charcoal ( the,  thans). When these 
substances burn they amalgamate with the YinC of the air, and give new combinations of 
the two fundamental principles. 

The Yin of the air (Kg-Yne, chhi Yin6) is never pure, but by the aid of fire one can extract 
itfromTchi"ne-chi5,dfromsaltpetre (Hhb-sia6, huo &o7) and from the stonecalledHh6-tinn- 

a T h e  nature of the Chinese language is such that without having the original text before one it is 
impossible to be sure how far Klaproth understood its true meaning. Accurate recognition of the 
dictionary equivalents of characters will not always faithfully interpret the true sense, and it is only too 
easy to introduce ideas which were not originally there. 

b Literally 'underneath rising-up vapour or pneuma', i.e. air. This interpretation is a conjecture of 
Muccioli (I), for Klaproth gave no characters. Huang Su-F@ng & Yu Jen-Chun supposed han chen 
chhi,8 impossible on Klaproth's romanisation. Could he have mis-punctuated ? 

c The  original has Yang, but this must have been a slip of Klaproth's pen, as Muccioli also saw. 
d This has puzzled everyone. Klaproth gave no characters, but thought it was a mineral having 

something to do with grindstones. So perhaps it was (hsi) chen shihQ or (fan) ching shihI0 (RP76, loo), 
both meaning magnetite or black iron oxide. It  could also have been zinc carbonate, kan shih I 1  (RP 59), 
wrongly read as chhien shih. And chiin shih12 (RP87) is a synonym for copper sulphate. Yuan Han- 
Chhing wrote chhing shih,'3 lapis lazuli, a complex aluminium-sodium sulphate-silicate, which would 
not make sense here; cf. Partington (IO), p. 426. But he took it to mean some form of calcium carbonate, 
with what authority we do not know. 
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ch8.a It  enters also into the composition of water, where it is so closely bound with the Yang 
that (its) decomposition becomes very difficult. The elemental fire hides the Yin of the air 
from our eyes, and we recognise it only by its effects. 

For Klaproth this was important, since it showed that the Chinese of the + 8th century 
'had rather clear ideas about oxygen, which they called chhi Yin,' or the imperfect 
(part) of the air'. What else could combine with heated metals, sulphur and carbon, 
forming new compounds with them ? He added that it was 'very interesting that they 
thought water to be a composite (body), since in Europe it was so long regarded as an 
element '. 

Klaproth's excerpt from ch. 9 was less sensational. 

Ch. 9. The Metals. There are five principal metals apart from gold; silver, copper, iron, 
tin and lead. 

Gold is the most perfect (Yang), and in general the symbol of the perfection of matter 
because it contains no Yin whatever; this is why it dominates the four quarters of the world. 
Silver contains already a little, copper more, and finally lead is the most impure of all the 
metals. Gold never amalgamates with the Yin of the air, and is always found native. The 
greatest heat does not change it. 

If one purges the silver of its Yin it becomes gold, but as it is always bound to its sulphur, 
this operation becomes very difficult. Only the silver of Ssi-1Gunn-chane (mountain) in 
Tiene-dschofi (Thien-chu,z 1ndia)b lends itself to this change. Lao Tzu knew how to change 
any kind of silver into gold, but did not do it as he himself possessed the golden m0untain.c 

Copper is found native in mountains, or mineralised with the Yin of the air, or with sul- 
phur.d When repeatedly melted it loses much of its redness.= It  is too tightly bound to the 
Yin to be detached from it. It  also readily attracts the Yin of the air, of water, and of alum 
(Be-fhe, pai fano), the resulting composition being (a kind of) verdigris (To6nn-siehu, 
thung hsiu,4.5 basic copper carbonate).f 

To get a fine green pigment from copper one must calcine the rust of this metal,g and then 
boil it with white alum in a sufficient amount of water. After it has cooled it will be green, 

* Hei tan: h& tha,'  is coal, but no remotely likely oxygen-containing subetance has been found 
to fill this bill. Klaproth gave no characters for any of his substances, but commented upon this one as 
'a black stone found in marshes', conceivably hk tan ~ h i h . ~  Rut no such term, or anything like it, 
appears in even the greatest Chinese encyclopaedias. Yuan Han-Chhing supposes hei than shih,9 equally 
meaningless, unless coal, which won't do. 

b This reference is obscure, though it may well be an allusion to Ceylon. 
C Of spiritual perfection, no doubt. But of course the Logos of Taoism was always regarded in later 

times as an alchemist (cf. p. 215). 
* Ores of copper certainly do include oxides and sulphides. But could this really have been said by 

anyone in the + 8th century ? 
Perhaps a reference to the making of high-tin bronzes. 

f The patina and corrosion product of copper is at least as likely to be the basic sulphate (and in 
sea air the chloride) as the basic carbonate (Partington (IO), pp. 330, 333; Mellor (I), p. 378). The term 
verdigris ('Greek green') also means the acetate, prepared as a pigment and for medicinal use by 
exposing copper to the fumes of warm vinegar (PIXM, ch. 8, (p. 11); TKKW, suppl. to ch. 16, Sun & 
Sun tr., p. 287; cf. Yii Fei-An (I), p. 5 ) .  This was called thung Zit,Io or better thung chhing." KO Hung 
already knew (in PTKM, loc. cit.) that applying it to wood would prevent rotting. 

g Presumably this means heating to obtain oxides. Sulphates would be formed in the next step. 
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and one must add some natron solution (Guiene-chohy, chien shui1)a which will precipitate 
the green colour called Siab-lofi-cht! (hsiao lii slz).b This is used in painting for the colour of 
plant and bamboo leaves. 

To get a blue pigment from copper one must mix three t$nc of the rust of red copper 
with seventeen tqin of sal ammoniac (Na6-chB, nao sha3) and boil this mixture with pure 
water. HhiCne-pSnn,d who lived in the Han dynasty, was the inventor of this pigrnent.~ 

If one melts copper with the stone Yann-chEf it takes a greenish colour and becomes 
harder.g The utensils made from this copper in the Sung dynasty are much esteemed.h It is 
said that the Eight Kua of Tai-hhio-fo~i-hhys were engraved on a plate of this kind of copper. 

Klaproth, who found some difficulty in identifying the substances mentioned in this 
passage, had less to say about it than about the other. But it merits a word or two. The 
bpening seems to betray a knowledge or half-knowledge of the sulphur-mercury 
theory of metals (cf. pt. 4), though in the light of what went before a reader might 
have understood them to be all composed of nitrogen and oxygen; as for 'perfection', 
it also has a European flavour, though not quite excluded from the classical Huui Nan 
Tzu tradition (cf. p. 24). The explanation of the corrosion of copper is interesting and 
not ill-phrased, while the making of green and blue pigments from copper salts 
indicates some practical knowledge. Finally there seems to be a clear mention of brass 
manufacture. 

What is one to make of this curious text ? No notice was taken of it for close on eighty 
years after Klaproth's first presentation in 1807, but then it was disinterred by Duck- 
worth (I) who put the oxygen part into English and taking the date at its face value 
called for further information. Naturally no one had anything to say. Klaproth was 
translated into Italian by Guareschi in 1904, and after that wider interest was aroused. 
Passing mentions were accorded by Moissani and Mellor,J while von Lippmann 
dismissed the whole matter as a late f0rgery.k The most serious discussion was that of 
Muccioli (I), who concluded that the MS. text was of the + 18th rather than the 8th 
century, Chhing not Thang in date, regarding it as an effort to put into Chinese the 

a A naturally occurring mixture of the carbonate, sulphate and chloride of sodium, as Klaproth 
recognised. Cf. pt. 2, p. 181 (the character below is an alternative orthograph), and especially pt. 4. 

b This must be the carbonate, verditer, the same as thung li1,S properly so called, or shih 
c Presumably chhien,' mace, or tenths of an ounce. 
d Neither Klaproth nor anyone since has been able to pin down this individual. 

Perhaps this was the preparation of cupric chloride, unless it was a conversion of the basic to the 
regular sulphate. 

f Not certainly identifiable, but one suspects some zinc ore. 
g This is surely a reference to the making of brass. 
h How was a Thang writer referring to the Sung? Huang Su-Fhg & Yii Jen-Chh were so upset 

by this that they transliterated Shang,s which was absurd, for brass does not go back that far. Yuan 
Han-Chhing corrected them but did not offer the obvious escape route that he might have been speak- 
ing of the Liu-Sung (+MO to +477). For early brass-making this is not implausible, but one would 
like some supporting evidence. 

(I), vol. I ,  pp. 191, 238. 
J (2), vol. I, p. 347. He said merely that there could have been no connection between Mao Hua 

and the definitive later discoveries in Europe. 
k (I), p. 460. But von Lippmann was so intemperate and so wrong in his general estimate of Chinese 

alchemy and proto-chemistry that the force of his remarks is now long spent. 
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ideas of the new chemistry, after Priestley and after + 1774; the work therefore of one 
or other of the Jesuits or of their scholarly Chinese friends. This is why we have 
placed our account of it here. The idea of a late date, in this case the Ming, was also 
proposed by Chinese chemists and historians of chemistry, notably Huang Su-F$ng 
(with Fu Wei-PhingI and Su Chi-Chhingz) in his preface to the 1936 Chinese 
translation of Weeks' book on the discovery of the chemical elements;a but Yuan 
Han-Chhing was reluctant to accept this, pointing to the general decay of alchemy 
and chemistry in the Ming peri0d.b Yuan Han-Chhing himself inclines to believe in 
a Thang dating for the document. Some of Muccioli's reasons why 'Mao Hua' 
could not be pre-Priestley were rather unconvincing, such as the vagueness and sex- 
uality of the Yin-Yang theory, but he was certainly justified in pointing out that the 
discoveries of Priestley's time would not have been possible without good apparatus 
of glass, high-temperature equipment, the electric current,c and all the other inven- 
tions which permitted pneumatic chemistry such as the collection of gases over mer- 
cury. But does the 'Mao Hua' MS. pretend to be a document of this kind ? The real 
problem is that its obscurity and naivetk could arise either from its Speculative (though 
penetrating) nature, based on only very rough experiments, if it is Thang, or from the 
difficulties of Jesuits and Chinese scholars in the Chhing attempting to render some 
idea of the new chemistry into the traditional idiom of that language. 

Yuan Han-Chhing, who has considered the matter at length,d reviews what 'Mao 
Hua's' ideas comprised. He was sure that some change occurred in atmospheric air 
after the combustion of charcoal or sulphur, and that other substances such as salt- 
petre would give off some 'air' to the air; since it was natural to regard everything as 
composed of Yin and Yang, it would not have been unnatural to consider atmospheric 
air as also so composed. Nor would a similar composition of water have been un- 
thinkable; we must beware of reading too much factual background knowledge into 
the words of the document. Combustion, then, diminished the Yin chhi o f ~ h e  air, 
heating of certain minerals increased it. Here one must bear in mind that even in the 
+ 8th century the Chinese had been making the oxides or calces of metals for hundreds 
of years by heating them in air. Datable about +640, the Tan Ching Yao Chiieh3 
(Essentials of the Elixir Manuals), probably by Sun Ssu-Mo,~ contains a clear 
process for the making of red mercuric oxide (HgO) by long-continued heating of 
mercury under conditions of limited admission of air.e Similarly the oxides of lead 
(minium, litharge and massicot) had been made industrially ever since the Warring 

Cf. the Engl. ed. (I), pp. 35ff. 
b (I), p. 229. Cf. p. 308 above. Also if 'Mao Hua' was a pseudonym, why should not the late writer 

have taken the much more usual course of fathering his book on KO Hung, Sun Ssu-MO or Lii Tung- 
Pin, one or other of the great proto-chemical names of antiquity? Also if the Ming would have been 
too late for genuineness it would have been much too early for Priestley. 

C The electrolytic decomposition of water was accomplished in preliminary experiments by G. 
Beccaria (+ 1758)~ P. van Troostwijk & J. R. Deiman (+ 1789) and G. Pearson (+ 1797); then defin- 
itively with full recognition of the gases by Carlisle & Nicholson in 1800. 

d ( I ) ,  pp. 27, 221ff. 
e YCCC, ch. 71, p. 12a (tr. Sivin (I), p. 191). Cf. p. 137. 
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States peri0d.a The fact that nothing at all is said about weighings, such as those 
which proved the combination of a part of the air with the metal during oxidation, as 
in the pioneer work of Jean Rey (+ 1630),b may be an argument for the earlier date, 
since at the end of the eighteenth century the Jesuits or their friends would have 
been very conscious of this. On the other hand the use of the expression 'elemental 
fire' is very suspicious, for one of Lavoisier's three great mistakes was the belief that 
the heat and light evolved in combustion came from an imponderable element, 
'caloric', combined with the base of oxygen in oxygen gas (+ 1786).C 

The second passage may seem almost more indigenously Chinese than the first, for 
the alchemical motif is present, and there is no mention of processes which we know 
the people of medieval China did not use. As for the explanation of the 'rusting' of 
copper it might again be interpreted much too cleverly by seeing in the reference to 
the alum, a sulphate, some hint of modern knowledge that the corrosion is generally 
a basic sulphate. Thus provided one takes the 'Mao Hua' tractate as essentially 
speculative, inspired guesswork rather than a record of precise experiments, it re- 
mains impossible so far to exclude it as a text of the Thang.* 

Yet there remain many curious, not to say suspicious, circumstances. First, no one 
has seen the work since Klaproth described it, and until someone can discover it 
again in one of the great Russian libraries, so that its paper and script can be examined, 
judgment can only be suspended. Secondly, Thang MSS, apart from the famous 
buried library of the Tunhuang caves, are extremely rare, though this could of course 
have been a much later copy, one of a succession handed down through the ages, the 
kind of thing in fact which Chhii Thai-Su sent to his Jesuit friends to be burnt (p. 224 
above). Supposing that one of them had plucked it from the burning ? On the other 
hand the most exhaustive searches, carried on in the Chinese collections and biblio- 
graphies of Europe as well as in China, have completely failed to unearth any reference 
either to Mao Hua or a Phing Lung Jen.e This in itself is odd because most of the 
medieval alchemists and iatro-chemists can usually be picked up in two or three 
collateral references, even if only in the hagiography. As for the title, we have long 
surmised that Jen could have been a mis-reading of Chih,l which would make the 
title much more natural. In this case we could take Phing as a verb instead of Klap- 
roth's adjective, and translate: 'Records of the Pacification (i.e. Subduing) of the 
Dragon', that is to say, the formation of the calces of metals (cf. pp. 7-S), an interpre- 
tation closely in line with the thinking of alchemists in all the old civilisations. An 

a Cf. Sect. 34. 
b See Partington (7), vol. 2, pp. 631 ff. Before Lavoisier's definitive solution of the problem in + 1777 

there had been many demonstrations of the increase of weight on calcination, as by Bayen in + 1774 
and N. Lemery in + 1690 (cf. Partington, loc. cit., vol. 3, pp. 38, 395, 421ff.). 

C See Partington (7), vol. 3, pp. 377,463-5. This point was made to us by Professor Mendozaof the 
University of Wales at Bangor. 

d The expression chhi Yin, however, 'the Yin of the air', has a very un-Chinese feel about it, and 
one would rather expect Yin chhi. In modem Chinese chemical terminology, oxygen is of course 
oppositely named yung.* 

e What Chhen Kuo-Fu could not find (Yuan, p. 228), it is hardly likely that anyone else will. 
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alternative suggestion is due to Yuan Han-Chhing,a who draws attention to a well- 
known aphorism in f@-shui1 geomancy:b Shan lung i hsiin, phing lung nan jen,2 
which means: 'The dragon of the mountains (i.e. the lay of the land, or configuration 
of the earth) is easy to detect and measure; the dragon of the plains is difficult to 
recognise.' In this case the title would have been right as Klaproth had it, and meta- 
phorical, signifying that the hidden processes in chemical reactions were as difficult to 
understand as the 'veins of the earth' in flat country. So that Phing would be a noun, 
and the translation would be: 'Recognition of the Dragon (i.e. the processes) in the 
Plains (i.e. the baffling chemical phenomena).' Both these possibilities would consort 
with a date either Thang or Chhing. 

Provisionally, for our placing, we have chosen the latter alternative, assuming that 
the text was the work of one of the Jesuits such as Cibot or Collas, or, even more 
probably, one of their Chinese friends who had been talking with them about the 
discovery of oxygen in Europe. But then how can one explain the Thang date on the 
MS. ? Someone could have added it spuriously before the text left China; someone, 
for that matter, could have insinuated crucial sentences into what was genuinely 
Thang writing. But against this it must be said that in all the work reported in these 
volumes we have come across exceedingly few, if any, false datingscbr claims to 
antiquity supported by false interpolated passages-where scientific matters were 
concerned no one in that Confucian culture would have thought it worth while, at 
least before the very end of the nineteenth century.c Spurious ascriptions and attribu- 
tions of whole books are an entirely different matter, of those there were many, just 
as in European culture medieval authors liked to father their works on names already 
venerated,d but this kind of thing can almost always be put right by philological and 
bibliographical criticism, a humanistic technique in which the Chinese themselves 
excelled earlier than anyone e1se.e Alternatively Klaproth could have made some 
elementary sinological mistake. But it is difficult to see what it could have been. It is 
true that he was young at the time. Born in Berlin' in -I- 1783, he began the study of 
Chinese at the age of 14. A voracious polymath in oriental languages (Arabic, Persian, 
Turkish, Hebrew), he began to publish from 1800 onwards and in 1804 at the age of 
21 was called to the St Petersburg Academy of Sciences as 'Adjunctus f.d. orientalis- 
chen Sprachen U. Literatur.' In the following year he went east with the embassy of 
Count Golovkin to China, and although this never got beyond the frontier on account 
of a disagreement about ceremonial, the journey was not unsuccessful for Klaproth 

(11, P. 225. 
b See Vol. 4, pt. I, pp. 239ff. 
c See Vol. I, p. 43. It is quite inconceivable that any of the Jesuits or their Chinese friends would have 

put a Thang dat-r for that matter an assumed n a m m n  anything which they themselves had written. 
d Think, apart from anything else, of the Geberian Corpus and the Lullian Corpus. Or in the earlier 

Arabic world, the Jabirian Corpus. 
See Vol. 2, pp. 390ff. 

f He was the son of Martin H. Klaproth (+ 1743 to 1817) the celebrated chemist, on whom see 
Partington (7), vol. 3, pp. 654ff. It was a parallel to the Biots, the chemist-astronomer father J. B. Biot, 
and the orientalist son E. Biot; cf. Vol. 3, p. 183. 
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since it enabled him to learn Manchu and Mongol by the way, and to collect a great 
number of books. By 1807 he was a member of the Academy, and then undertook 
adventurous travels in the south, the Caucasus, Persia and Afghanistan, travels 
which led before long to his downfall and departure from Russia because his reports 
were considered to show too clearly the weakness of Russian power in those regions. 
There is no immediate need to follow his further career in France, his relations with 
Napoleon, etc., but only to remind ourselves that in the penultimate year of his life, 
1834, he published a monograph on the history of the magnetic compass so good that 
it is still usable at the present day, and greatly helped us in writing Sect. 26 (i) in Vol. 4, 
pt. I. Young as he was at the time (1802), it is hard to believe either that Klaproth 
misinterpreted his text, or that he was guilty (as might conceivably be thought pos- 
sible) of a scholarly hoax designed to attract interest and further his career.a But we 
should be happier if we could find out something definite about the Mons. Bournon 
who brought the MS. back from China--so far all searches in the French and the 
sinological literature have proved unavailing. The solution of the puzzle is more 
likely to come from the Soviet sinologists than anyone else, for they may be able to 
trace the MS. itself, and they may succeed in finding out who Bournon was and what 

v 
(from his connections) he is likely to have brought home with him. Perhaps this 
intriguing document will have the honour of being transferred, in later editions of the 
present book, from its present place back to the great days of the Thang. 

Of one thing we can be reasonably sure: there were Jesuits towards the end of the 
+ 18th century who were very enamoured of the Yin-Yang theory as a general natural 
philosophy. On 26 June 1789, J. J. M. Amiot, in the course of a letter (7), wrote in 
these terms: 

Here, as in our France, men construct (philosophical) systems, but they fall into desuetude 
and are soon forgotten when they are not founded on the two great principles Yang and 
Yin. Yang and Yin, Yin and Yang, when well conceived and well understood, are alone 
capable of introducing man into the sanctuary of Nature, and unveiling for him even the most 
secret of her mysteries. Everything happens by the varying combinations of the Yin and 
Yang, it is by them that all Beings reproduce themselves, and that everything maintains 
itself in the living state. If the Yang and the Yin were to cease to combine with each other, 
the whole world would return to chaos. These, you will tell me, are the dreams of the Chinese; 
we are not necessitated yet to adopt them in preference to those of our European savants. All 
right, but one day you will adopt them-judging by the productions of your modem Phys- 
icists! 

Was not Amiot thinking of the great discoveries of Franklin, Galvani and Volta, 
which introduced the fundamental concept of positive and negative electricity? 
From + 1780 onwards these terms had been current c0in.b And could not one of his 
friends have translated hydrogen and oxygen into terms of Yang and Yin ? 

a It is true that this was in a period of great forgeries-after 'Ossian', the Toparcha Goticus (West- 
berg, I), and a famous Czech deception. But usually these were motivated by nationalist ideals. 

b See Vol. 2, pp. 278, 467. And, for the course of events in Europe, Cohen's account in Foley (I). 
Vast developments in electro-chemistry and electro-physiology were to follow. 
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(iv) The Kiangnan Arsenal and the sinisation of modern chemistry 

I n  bidding farewell to the Chinese alchemical tradition after twenty-five centuries it 
is reasonable to enquire about the date of its last appearance. For all we know, the 
making of elixirs may still be going on in some remote places, for there have been 
reports in recent years of obscure Taoist sects being brought to book by agencies of 
the government of People's China.8 We have one record of the neighbourhood of 
1917 however, mentioned by E. V. Cowdry, the American anatomist who held the 
chair of this subject at Peking Union Medical College in the twenties of the present 
century. He wrote: 

The paoist] priests sometimes attempt to distil mercury. When the distillation has been 
successfully repeated nine times, the resulting substance will be the 'elixir of life'. One of the 
priests of the White Cloud Temple is said to have been killed by an explosion during the 
sixth distil1ation.b 

This sounds more like the repeated sublimations of mercuric sulphide during the 
classical nine cyclical transformations method than any distillation, but perhaps the 
Taoist was meddling with something else, as his confrkres had been warned not to 
do in the +gth century (cf. p. 78 above). I n  any case the explosion was the parting 
shot of a tradition glorious both for its antiquity and its tenacity. 

The rest of the story can be briefly told, since in these volumes we do not set out 
to treat of modem history. During the first half of the nineteenth century Chinese 
artisans, merchants and minor scholars associating with the European and American 
traders and missionaries along the eastern seaboard certainly came to know about 
some of the chemical substances which were by now familiar in Western science, and 
to some extent used by the Western physicians practising in China. For example, one 
could think of the halogen elements, oxygen, the purified strong mineral acids,c 
metallic sodium and potassium, etc. Many chemical names seem to have been coined 
popularly at this time, though not by the literati, who remained relatively uninter- 
ested.d Fig. 1368 illustrates a scene of this period? 

After the middle of the century was reached, things began to move rapidly. The 
first book in Chinese dealing with modem chemisty came out in 1855; it was the 

Also at the outer edges of Chinese culture aurifaction may be going on. While in East Asia in 1971 
I read a news item in the Hongkoq Standard for 16 September entitled 'Housewife cheated by Bomoh'; 
a Malayan magician, in fact, who had claimed to be able to transmute sea shells into gold, and had got 
away with $230 on the strength of it. 

b Cowdry (I), p. 307. When I enjoyed a visit to the Pai Yiin Kuan in 1964 no alchemical elaboratory 
was to be seen, but rich collections of the Taoist alchemical books were in the library. Cf. Fig. 1367. 

C Sulphuric acid, humrg chhimtg shui,' nitric acid, hsiao chhiang shui,z and hydrochloric acid, yen 
chhiang shui.3 

d The great translator Fryer (I) well appreciated this artisanal and merchant origin. See Yuan Han- 
Chhing (I), pp. 266ff. 

e From this time dates what was perhaps the first Chinese-English glossary of scientific (including 
some chemical) names and terms, the chrestomathy of Bridgman (I) issued at Macao in 1841. Many 
more, especially in chemistry, were contained in the collection of glossaries published at Fuchow by 
Doolittle (I) in 1872. 
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Fig. 1368. A nineteenth-century scene outside the Thung Jen Thang pharmacy (still existing today) in 
Peking; from an issue of the illustrated magazine Tien Shih Chni Hua Pao. Captioned 'A Sinister 
Humbug', it shows a Taoist woman adept distributing apotropaic cantraps to the believing populace, 
and the text berates this departure (by no means uncommon) from reliance on orthodox medicines, both 
traditional and modem. The artist, Wu Yu-Ju, was also the editor of this publication, China's first 
pictorial, founded in 1884. 
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PO Wu H& Phienl (New Treatise on Natural Philosophy and Natural History), written 
by Benjamin Hobson (Ho Hsin,z 1816 to 1873), an English physician working in the 
missionary hospitals of Canton and Shanghai.a We give a specimen page of this 
with illustrations as Fig. 1369. During this period several other medical missionaries 
contributed to the chemical literature, notably J. G. Kerr (Chia Yo-Han,3 1824 to 
I ~ o I ) , ~  whose Hua-Hsiieh Chhu Chiai4 of 1870 (First Steps in Chemistry), done in 
collaboration with Ho Liao-Jan,s was probably the first publication to contain the 
name of the modem science in its title. Appropriately however for so bureaucratic a 
culture, the greatest wealth of books on modern chemistry began soon to flow forth 
from government-sponsored institutions. Not all of these were fully successful. For 
example, in 1862 a translation bureau called the Thung WCn Kuan6 was established 
in Peking.c I t  did not at first engage in scientific publishing, and it was only in the 
last quarter of the century that this institutionbbrought out translations and adapta- 
tions of chemical texts.d For example, in 1882 there was the Hua-Hsiieh Shan Yuan7 
(Explanation of the Fundamental Principles of Chernistry)e by M. A. Billequin (Pi 
Li-Kans) with ChhCng Lin9 & Wang Chung-Hsiang.10 I t  is interesting that these 
scholars made an attempt in coining new terms for modem chemical science to incor- 
porate the names of medieval times, even when this meant abandoning the phonetic 
principle. But when it came to writing the name of manganese because m 
ming i l l  had in times past stood for manganese dioxide (pyrolusite),f it was soon 
obvious that this was an unprofitable side-track, and that the nomenclature of modern 
chemistry was bound to be constructed on other principles. In effect, manganese 
to-day is expressed more conveniently by the phonetic character *.I2 

By far the most significant development at this time was the foundation of the 
famous Kiangnan Arsenal near Shanghai in 1865. The Chiang-Nan Chi-Chhi Chih- 
Tsao Chii 13 (Chiangnan Machinery Factory), to give it its proper name, was largely 
the idea of the far-seeing statesman Ting Jih-Chhang'4 (1823 to 1882),g and just how 
far-sighted it was may be gauged from the fact that two years later a Bureau of 
Foreign Translations (Fan I KuanIs) was set up within it, as well as a School of 
Foreign Languages (Kuang Fang Yen KuanI6).h Before the end of the century the 

For a biography see Wang Chi-Min (I), pp. 14ff. Wang Chi-Min & Wu Lien-T& (I), pp. 321ff., 
358ff.. give the Chinese titles of half-a-dozen other valuable books, on medical subjects, written by him. 

b For a biography see Wang Chi-Min (I), pp. 23ff. Kerr & Ho's book was one which had much 
influence on the pioneer historian of chemistry in China, Davis's collaborator, Wu Lu-Chhiang, cf. 
yuan, P. 33. c Cf. Hummel (z),  p. 790 and sub voce. 

* The KO Wu Ju Mh17 (Introduction to Natural Philosophy) by W. A. P. Martin (Ting Wei- 
LiangX8) appeared, however, in 1868. Again see Vol. I, pp. 48-9. 

Cf. Yuan Han-Chhing (I), p. 278. A general list of books on chemistry published during the 19th 
century in China is given on pp. 28gff. 

f R P ~ I .  g Biography in Hurnmel (z), p. 721. 
h The first director was Ying Pao-ShihlQ (1821 to C. 1880), the second F&ng Chifn-KuangM (1830 

to 1875). 

' i @ @ % l  a 9 E  33RQ 4 4kPB49lBE4 NfTH 
H%@ .lt;bME @N=F g R Z  I0 El% 

II a%% I, di% l3 E ~ B S S B E  1 ~ 3 - s ~  
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Fig. 1369. A 'page from the first book in Chinese dealing with modem chemistry, the PO Wu Hsin 
Phim, 1855 (New Treatise on Natural Philosophy and Natural History), written by an English physi- 
cian, Benjamin Hobson (Ho Hsin, 1816 to 1873)~ then working in the hospitals of Canton and Shanghai. 
On the left one sees distillation with a retort, the preparation of nitrogen by heating ammonium dichrom- 
ate, and Davy's lamp for miners. On the right oxygen is being collected over mercury, and a clean iron 
wire tipped with sulphur is burning vigorously in it, below, a distillation through a cooled coil is 
proceeding. 
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Bureau had translated into Chinese some 200 Western treatises on the natural sciences 
and technology, many of them very substantial in size. I t  was served by a number of 
remarkable Western scholars such as Alexander Wylie and John McGowan, but the 
lion among them was John Fryer (Fu Lan-Ya,I 1839 to 1928).a Fryer went out from 
England in 1861 to head an Anglican school, but he was always restive under mission- 
ary auspices, and joined the staff of the Thung W&n Kuan in 1863. Five years later 
he was permanently settled in the Chiangnan Arsenal's Translation Bureau, and 
before he left for retirement in the West in 1896b he cad collaborated with his Chinese 
colleagues in no less than 129 important translations, thus devoting his life, as he 
himself would explain, to the cause of China's modernisation.c His value was certainly 
partly due to the fact that he got on so well with his co-workers, especially the mathe- 
matician and engineer Hua H&ng-Fang2 (1830 to 1902),d and the remarkable Hsii 
family, with whom he directly collaborated, Hsii Shou3 the father (1818 to 1884), and 
Hsii Chien-Yin4 his third son (1845 to I ~ o I ) . ~  The work went on probably in much 
the same way as it had done in Jesuit times, the Westerner reading the Western book 
aloud in colloquial Chinese, and the Chinese converting it into the literary language; 
when something arose which either or both of them could not understand they would 
then discuss the point or look up other sources until it became clear. Of the 112 

scientific text-books on which Fryer worked nine were on pure chemistry and fifteen 
on topics in chemical industry, his collaborator being either one of the Hsiis or a 
third scholar Yao Hsiieh-Chhien.5 The first of these joint works was a translation of 
D. A. Wells (I) entitled Hua-Hsiieh Chien Yuan6 (Authentic Mirror of Chemical 
Science) which appeared in 1871. Undoubtedly one of the most interesting features 
of the work of the Bureau was the continual necessity of inventing new technical 
terms in Chinese, and here Fryer and his friends were very successfu1,f coining freely, 
though finality was not attained until the work of a successor organisation, the National 
Bureau of Compilation and Translation (Kuo-Li Pien I Kuan7) in the present cen- 
tury.g The translations of Fryer and the Hsiis influenced some of the greatest figures 
of modem Chinese history such as Khang Yu-Wei, Liang Chhi-Chhao and Than 
Ssu-Thung, and are spoken of admiringly by the Chinese chemists of the present 
day.h 

The activities of the Shanghai group were not confined to their work in govern- 
ment service. Between 1875 and 1891 Fryer edited a magazine of popular science, the 

A useful literary biography by Bennett ( I )  is now available. See also Chang Ching-Lu ( I ) ,  pp. gff. 
b He ended as Professor of Chinese at the University of California, retiring only in 1913. 
C See Fryer (4, 5). * Cf. Vol. 4, pt. 2, p. 390. 
= Loc. d. 
f Their efforts did not meet with approval in all directions, however, and Bennett (I), pp. 30ff., 

has an interesting account of some of the disputes that went on. Indeed they spread among sinologists 
in the West, as can be seen from Schlegel(10) criticising Stuart (2). The papers of Fryer (I,  2) and his 
'translator's vade mecum' (3) are rare, but worth reading if they can be got hold of. 

g General usage since 1932, official adoption in 1953. 
h Cf. Ts&ng Chao-Lun (I). 
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KO Chih Hui Phienl (Chinese Scientific and Industrial Magazine); and in 1874 he 
started the Shanghai Polytechnic Institute and Reading-Rooms (KO Chih Shu Yuanz), 
to which was attached a publishing house (the KO Chih Shu Shih3) after 1884. For a 
time this Polytechnic was headed by Wang Thao,4 the Chinese collaborator of the 
great sinologist Jarnes Legge. Similarly Hsii Chien-Yin edited a collection of modern 
scientific and chemical writings, the KO Chih Tshung Shu,s which appeared between 
1897 and 1901. Illustrations from this are shown in Figs. 1370-2. 

Meanwhile parallel developments had been proceeding in Japan. Although it is 
beyond the scope of this work to consider them, the fact that the first book on modem 
chemistry appeared in Japan some fifteen years earlier than that of Hobson in China 
is not without interest. Here the great pioneer was Udagawa Y6an6 with his Seimi 
KaS7 (Treatise on Chemistry), issued in parts between 1837 and 1846.8 Information 
on this will be found in Tanaka Minoru(3) and D6keTatsumasa (I). As will be seen, no 
attempt was made to translate the idea of the name of the science into Japanese, only 
the sound ShC-Mi being reproduced. The Hellenistic 'alchemists', and all the later 
scholars who strove to explain the root chem-,b would have been much surprised to 
see it in this East Asian guise. For the rest of the story it must suffice to refer the 
reader to the numerous publications of Japanese scho1ars.c 

The language of modern chemistry was an artificial creation from the first, the 
efforts of Guyton de Morveau (+ 1782)d being standardised in the work of Lavoisier, 
Berthollet, Fourcroy and others (+ 1787)-just at the time of the demise of the 
Jesuit mission in China. Here we cannot follow in any detail the complex processes 
whereby modem Chinese chemical terminology was formed in the following century; 
those interested may begin with the recent monograph on the subject by Alleton & 
Alleton (I). The considerable literature in Chinese includes indispensable dictionaries 
such as that of Kao Hsien ( l ) .e  Now modem chemistry provides a perfect example of 
the age-old dilemma confronting translators from alphabetical languages into Chinese, 
though naturally the problem had complexities of its own. The Buddhists had faced 

'7ng before, from the +znd century onwards. Should one employ an already 
:ing, in their case Taoist, technical term, and risk a fatal distortion of one's 
ning ? That was the system of 'explaining by analogy' (KO ig).f Or should one 

' l 
moto 
wan 
~ 7 7 7 7  -a,a, 

Shim 
b I 

c l 
ceptic 

He was not actually the first Japanese to illustrate chemical apparatus, for as early as 1805 Hashi- 
Sakichi9 had needed to do this for pharmaceutical purposes in his Ranka Naigai Sanb6 Haten10 

dbook of the Three Aspects of Dutch Internal and External Medicine), printed in Osaka (Fig. 
I. Information on this and other pioneer Japanese works will be found in the interesting paper of 
.ao Eikoh (1). . . 
Cf. pt. 4 below. 
E.g. Tanaka Minom (I, 2, 4); Tsukahara & Tanaka (I); Yamashita (I); Yamazaki (I). The re- 
>n of Lavoisier's chemistry in Japan has been studied by Shimao Eikoh (I). 

i See Partington (7), vol. 3, p. 516. 
e Published in 1960. And there is Taranzano's scientific dictionary (I) of 1936, perhaps the only 
: of the kind bv a Westerner. 
f cf .  vol. 2, p. 409. 
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Fig. 1370. Illustration from the KO Chih Tshung Shu (General Treatise on the Natural Sciences), ed. 
by Hsti Chien-Yin between 1897 and 1901. Hua Hsiieh sect., ch. I ,  p. qb, showing retort stands, clamps, 
tripods and a Bunsen burner. 
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Fig. 1371. Flasks and beakers from the KO Chih Tshunz Shu, Hua Hsiieh sect., ch. 3, p. IU. 

N E E  
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Fig. 1372. Retorts, basins, crucibles, and a wash-bottle from the 
KO Chilr Tshung Shu, Hua Hsiieh sect., ch. 3, p. qa. 
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transliterate the foreign polysyllabic term or name into a string of monosyllables in 
meaningless juxtaposition, then define the ugly compound resulting ? That was the 
way they ultimately took, with the result that Buddhism retained to the end an 
indelible quality of foreign-ness within Chinese culture. For chemistry there was of 
course, as we know, a rich fund of ancient and medieval technical terms for chemical 
substances (as also indeed for chemical apparatus and operations), but it had grown 
up on a purely empirical basis, and could not therefore serve for a developed language 
logically founded on true elements and known atomic combinations. As for the other 
alternative, strings of meaningless syllables did at one time play a certain part in the 
Chinese terminology of biochemistry and the medical sciences, but during the past 
half-century proper translations of the ideas involved have replaced all of them.8 

The scientific movement of the nineteenth century resolved the dilemma in several 
ways, partly by adopting a large number of archaic or obsolete characters and giving 
them precise new technical significances, partly by coining totally new characters 
according to the classical radical-phonetic system,b and partly by joining all these 
together with a cement of numbers to make polysyllabic formulae as clearly inter- 
pretable as a term such as calcium perboratec is for us. Some hundreds of entirely 
new ideographs (hsin tm')  were thus created, including those needed for the majority 
of the chemical elements; and hundreds more of old ideographs, traditional but un- 
used, were pressed into new service as technical terms.* For the elements, the metals 
and semi-metalse were based on the semantic radical chin,2 the classical word 
for metal (such as pi3 for bismuth); the gases on chhi4 (like lu,s 'the green gas', 
for chlorine, from lii,6 green); and the earths on shih7 (including than8 for carbon). 
Apart from the traditionally known metals, mercury retained its unique and very 
demonstrative ideograph hung;Q and bromine, the only other element liquid at 
room temperatures, became the only one to bear the normal water radical, hsiu1o.f 

The conviction of the absolute necessity for the retention of the phonetic principle 
in character-building probably goes back to Hsii Shou and John Fryer, but they did 
not feel the need for monosyllabism so greatly, leaving oxygen, for example, as yang 
chhi,I1 'the nourishing gas', instead of reducing it to its present form, yang12 (cf. p. 247 
above). Even now, some ambiguities only distinguished tonally still remain, such as 
lu man na 13 for sodium chlorate and lii man na 1.4 for sodium aluminate. The Shanghai 

a For example, the purely phonetic wei-tha-mingr5 for vitamin was abandoned for wei-shkrg-su,~6 
'life-maintaining quintessence'. 

Cf. Vol. I ,  pp. 30ff. 
C Per- a f i  is represented by Kao,'7 'high', in modem Chinese usage. 
d Parallel developments took place in other sciences, but not so successfully. Li Shan-Lan constmcted 

a notation for analytical geometry and infinitesimal calculus based wholly upon Chinese characters, 
and used it in his translation of the book of EIias Loomis in 1859, as Mei Jung-Chao ( 1 )  has shown. 
Chinese mathematicians preferred, however, to use the international notations. 

A term which goes back to Biringuccio. 
f It was an abandoned archaic word for steam or water-vapour. 
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Fig. 1373. Some of the earliest illustrations of chemical apparatus in Japan, 
a page from the Ranka Nmgm Sanbd ffdten (Handbook of the Three Aspects 
of Dutch Internal and External Medicine), published by Hashimoto Sakichi in 
1805. This was the entry of iatro-chemistry in a late phase of the Rangaku 
period. On the left at the top is an arnbix with a helm, annular channel and 
side-tube; on the right a '  Moor's head' still in which the helm is water-cooled 
(cf. Vol. 5 ,  pt. 4). On the left at the bottom is a retort protected in the furnace 
by a sand-bath, and with a receiver in position; on the right a cooling-coil 

, condenser. 
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group were also still willing to transcribe some organic terms in Buddhist style, e.g. 
mi-i-tho-li~ for methyl-, instead of the present logical chia chi,z 'first radical'. Here 
we have the use of one of the classical cyclical characters,a and the application of an 
old word meaning site or foundation. 

So, for example, an amino-acid is an chisuan,3 for m was a coinage from the sound 
of the first syllable of ammonia, while suan was the medieval word for sourness, 
hence adopted throughout in chemistry to denote an acid. T o  give some further idea 
of the contemporary use of applied words one could cite wan4 for the single organic 
bond, as in methane, and hsi5 for the double bond, as in pinene. Here wan was a 
poetic ancient word for fire, and hsi was a disused archaic word meaning fire-coloured. 
The old word so prominent in alchemy, huan,6 'cyclical transformation', has found 
a home in the technical term for reduction huan yuan7 (return to the origin), so that 
'reducing sugar' is hzuzn p a n  hsing thang.8 Rings are easy to express, as e.g. in i yang 
m p a n 9  for tetrahydro-furane, the five-membered ring with one heterocyclic 
oxygen atom. Taking at random any modern chemical term, the sensitive student of 
Chinese can readily see the subtleties which have gone into its making. For instance, 
mono-sodium orthophosphate (NaHPO,) is lin suan erh ching na,Io lin being an old 
word meaning glowing, glittering, hence most suitable for phosphorus,b and ching 
a coined word for hydrogen, 'the light gas', from chhing,II light, while nu came by 
direct phonetic adoption from natrium. Again, chhing,IZ meaning cyan-, was derived 
from familiar chhing,I3 blue-green. 

One interesting feature of the development of modern Chinese scientific termin- 
ology was the use of the expressionp chiI4 for organic, as inyu chi hua-hsiieh,Is organic 
chemistry. As we know from other Sections, the basic meaning of the word chi is 
machine,c though it has also the secondary connotations of motive power, secret 
process and opportune moment. The character chi itself arose in connection with 
textile technology, from the most ancient of looms, but its semantic significance 
broadened out through the ages, and a full study of this might throw interesting light 
on the fundamentals of Chinese scientific thinking. If yu chi m16 came to mean 
'organism' in the modem language, it expressed 'the complex entity which has 
structure and lower-level components and inter-relations within it', as against the 
seeming homogeneity, in repetitive array or chaotic flux, of inorganic crystal or earth 
and sea. I t  was a little curious that this should have happened, because medieval 
Chinese philosophy had developed words of great power and content for 'organic 
pattern', especially liI7,d but by the nineteenth century this was doubtless felt to be 

Cf. Vol. 3, p. 396. 
b Cf. our study of phosphorescence in Vol. 4 pt. I, pp. 72ff. 
C Cf. Vol. 4, pt. 2, pp. 9, 69. Cf. also Sect. 38 in Vol. 6 under chi,I8 'germ', following Vol. 2, 

pp. 78-9, and Needham & Leslie (I). 
* Cf. V01. 2, pp. 472ff. 

%HRB = v &  %&m S "M 
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impossibly old-fashioned, and indeed too much tied up with the psychological, the 
moral and the spiritual. Yet wu chi huu-hsiiehl was not a good term for inorganic 
chemistry since inorganic compounds also have their 'lower-level components', 
almost ad injinitum; but it has become the accepted phrase, and 'organic' vs. 'in- 
organic', in the light of modem organic philosophy, is perhaps hardly any better. 

Thus it is clear that the language has been no fundamental barrier to the develop- 
ment of modem chemical science among the great masses of the Chinese people. A 
framework of logical rules of nomenclature having been established, chemical papers 
and books of modem type could be written, and many journals of this kind in Chinese 
have been appearing through the better part of the past seventy years. From the 
turn of the century modem chemistry was taught in all the Chinese universities. What 
will happen in the future depends to some extent on the course taken by projects of 
alphabetisation, the growth and effects of which it is impossible to foresee. Historically 
established, however, is the fact that the revivification and adaptation of the ideo- 
graphic language necessary to include all modem chemistry within its domain was 
successfully accomplished, so far not only as to permit a vast development of chemical 
industry, analytical work and university teaching,a but also the great achievement of 
Chinese chemists and biochemists (not without severe international competition) in 
one of the most striking advances of our own times, the synthesis of active insulin 
in 1965.b 

a For reviews of all this see Ts&ng Chao-Lun (3); Adolph (I ,  2). 

b See Tu Yii-Tshang et al. (I) ; Niu Ching-I et al. (I); Kung Yo-Thing et al. (I); as also Pastan (I), 
pp. 391 ff. This was the first synthetic protein ever produced. 
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Journ. Institute of Metals ( U K )  K H T P  
Journ. Indian Med. Assoc. 
Journ. Kalinga Historical Re- K H V L  

search Soc. (Orissa) 
Journ. of the Marine Biological 

Association (Plymouth) 
Journ. Nervous & Mental Diseases KKD 
Journ. Mental Science 
Journ. Neuropsychiatr. 
Journ. Physiol. 
Journal of Oriental Studies (Hong- K K T H  

kong Univ.) 
Journal of Philology 
Journ. Pathol. and Bacterial. K K T S  
Journ. f .  prakt. C h .  
Joum. Physical Chem. 
Journal de Physique K S V A I H  
Journ. Pakistan Historical Society 
Journ. Philos. Studies K V S U A  
Journal of the Peking Oriental 

Society 
Journal of the Royal Anthro- K W  

pological Institute 
Journal of the Royal Asiatic LA 

Society L C H I N D  
Journal of the (Royal) Asiatic LEC 

Society of Bengal 
Journ. Rw. Asiatic Soc., Bombay 

Branch L H  
Journal (or Transactions) of the 

Korea Branch of the Royal L I N  
Asiatic Society 

Journal of the Malayan B r a c h  of 
the Royal Asiatic Society L N  

Journal (or Transactions) of the L P  

267 
Royal Asiatic Society (North 
China Branch) 

Journ. of the (Royal) Asiatic Soc. 
of Pakistan 

Journ. Royal Institute of British 
Architects 

Journal of the Royal Society of Arts 
Journal des Scmans (1665-1778) 

andJournal des Smants(1816-) 
Journal de la SociPtC des Ameri- 

canistes 
Journ. Soc. Chem. Industry 
Japanese Studies in the History of 

Science (Tokyo)  
Journ. Umv. Bombay 
Journ. Unified Science (continua- 

tion o f  Erkmtn i s )  
Journal of the West China Border 

Research Sm.ety 
Journal of the Warbutg and 

Courtmld Institutes 
Journal of World History 

(UNESCO)  

Kho Hsiieh (S&e) 
Kho-Hsiieh Shih Chi-Khan (Ch. 

Journ. Hist. of Sci.) 
Kho Hslieh Thung Pao (Science 

C~wespondent) 
Kungliga Hummriritiska Vetm-  

skapsamfundet i Lund Arsker- 
Cttelse (Bull. de la Soc. Roy. de 
Lettres de Lund) 

Kiuki Daigaku Sekai Keism. 
K e n w j o  Hdkoku (Reports of 
the Institute of World Economics 
at Kiuki Univ.) 

Khao K u  Thung Hsiin (Archaeo- 
lo@al Correspondent), cont. as 
Khao K u  

K u  Kung Thu Shu Chi Khan 
(Journal of the Imperial Palace 
Museum and Library), Thaiwan 

Kungl. Svenske Vetenskapsakad. 
Handlingar 

Kungl. Vetenskaps Soc. i UppsaIa 
Arsbok ( M m .  Roy. Acad. Sci. 
Uppsala) 

Klinische Wochenschn'f t 

Amralen d. Chemie (Liebig's) 
La Chimica e l'lndustria (Milan) 
Lettres I?d;fiantes et Curieuses 

dcrites des Missions Etrang&es 
(Paris, 1702-1776) 

1'Homme; Raw F r q a i s e  $An- 
throp0log;e 

L'Institut (Journal Universe1 des 
Sciences et des Soct'dtds Smantes 
m France et d 1'8tranger) 

La Nature 
La Penske 



ABBREV 268 
L S Y C  

L S Y K K  

L T  
L YCH 

M A A A  

MAIINEM 

M B  
MBLB 

MBPB 

MCB 
MCE 

MCHSAMUC 

MDGNVO 

MDP 
MED 
MEDA 
ME T L  
MGG 

MGGW 

MGSC 

MH 
M I  
MIE  

MIFC 

M I K  
MIMG 
M I T  

M J A  
MJPGA 

Li Shih Yen Chiu ( J m a l  of 
Historical Research), Peking 

Li Shih yii Khao Ku (History and 
Archaeology; Bulletin of the 
Shenyang Museum), Shenyang 

Lancet 
Lychnos (Amnia1 of the Swedish 

Hist. of Sci. Society) 

Memoirs Amer. Anthropological 
Association 

Mimoires de I'Acadknie des In- 
scriptions et Belles-Lettres, 
Paris (Notices et Extraits des 
M S S )  

Mimoires de I'Acad. Imptriale d u  
Sciences, S t  Pdtersbourg 

Memoirs of the Asiatic Society of 
Bengal 

Monographiae Biologicae 
May and Baker Laboratory Bul- 

letin 
May and Baker Pharmaceutical 

Bulletin 
Milanges Chim's et Bcuddhiques 
Metallurgical and Chemical Engi- 

neering 
Mhoires concernant I'Histoire, 

les Sciences, les Arts, les Mceurs 
et les Usages, des Chinois, par 
les Missionnaires de Pkkin 
(Paris 1 7 7 6 )  

Mitteilungen d. deutsch. Gesellsch. 
f. Natur. U. Volkskunde Ost- 
a s k s  

Mkm'res de la Dd&ation en Pcrse 
Medicus (Karachi) 
Medica (Paris) 
Metallen (Sweden) 
Monatsschrif t f. Geburtshilfe U. 

Gynakologie 
Mitteilungen d. geograpkische Ge- 

sellschaft Wien 
Memoirs of the Chinese Geological 

survey 
Medical History 
Metal Industry 
Mhoires de I'Institut d 'Emte  -- - 

(Cairo) 
Mhoires de l'lnstitut Francais 

d9Archkol. Orientale (cairn j 
Mikrochemie 
Mining Magaarne 
Massachusetts Institute of Tech- 

nology 
Mining Journal, Railway and 

Comwcial Gazette 
Med. J m .  Australia 
Mitteilungen aus Justuc Perthes 

Geogr. Anstalt (Petermann's) 
MeddeZelser d. al. Danske Vidm- 

skabernes Selskab (Hist.-Filol.) 

I A T I O N S  

M M  

M M N  
MMVKH 

M M W  

MOULA 

M P  
MPMH 

MRASP 

MRDTB 

M R S  

M S  
MSAF 

MSGVK 

MSOS 

M S P  
MUJ 
MUSEON 

N 
NAGE 
N A R  
NARSU 

NCDN 
NCGH 

NCH 
NCR 
NDI 

NFR 
NHK 

NIZ  

N S  
N S N  

Miniqq and Metallurgy (New York, 
contd. as Mining Engineering) 

Materia Medica Nordmark 
Mitteilungen d. Museum f. V6lker- 

kunde (Hamburg) 
Miinchener Medizinische Wochen- 

schrift 
Memoirs of the Osaka University 

of Liberal Arts and Education 
I1 Marco Polo 
Memoirs of the Peabody Museum 

of American Archaeology and 
Ethnology, Hmard  University 

Mhoires de 1'Acad. Royale des 
Sciences (Paris) 

Memoirs of the Research Dept. of 
Tay6 Bunko (Tokyo) 

Mediaeval and Renaissance 
Studies 

Monuments Serica 
Mhoires de la Sociktd (Nut.) des 

Antiquaires de France 
Mitt. d. Schlesische Gesellschnft 
f. Volkskunde 

Memoire di Mat. e. Fis della Soc. 
Ital. (Verona) 

Mitteilungen d. Seminar f. orient- 
alischen Sprachen (Berlin) 

Mining and Scientific Press 
Museum Journal (Philadelphia) 
Le Musdon (Louvain) 

Nature 
New Age (New Delhi) 
Nutrition Abstracts and Rmnnews 
N w a  Acta Reg. Soc. Sci. Up- 

salimsis 
Numismatic Chronicle ( a n d J m .  

Roy. Numismatic Soc.) 
North China Daily News 
Nihon Chngoku Gakkai-h0 (Bul- 

letin of the Japanese Sino- 
logical Society) 

North China Herald 
New China Review 
Niigata Dmkaku Igakubu Gaku- 

shikai Kaiha (Bulletin of the 
Medical Graduate Society of 
Niigata University) 

Nnt. Fireworks R m ' w  
Nihon Heibon Keisha 

(publisher) 
N i b  Ishigaku Zasshi (Sap. 

J m .  Hist. Med.) 
Nation 
Notes and Queries 
Numismatic R& 
Notes and Records of the Royal 

Society 
New Scientist 
New Statesman ad Nation (Lon- 

don) 



O A Z  
O D  V S  

O E  
O L Z  
O R A  
ORCH 
ORD 
O R G  
O R R  
O R S  
O S I S  
OUP 
0 U S S  
ox 
P A A A S  
P A A Q S  

P A I  
PAKJS  
PAKPJ 
P A P S  
P C A S C  
PEW 

PF 
P H I  
PHREV 
P H Y  
PJ 

P K A  W A  

P K R  
P M  
P M G  
P M L A  

P N H B  
P O L V  
PPHS 

PRGS 

P R I A  

PRPH 
P R S A  

P R S B  

P R S M  

PSEBM 
P T R S  

A B B R E V I A T I O N S  

The Nucleus Q S G N M  
Studies in the History of Religions 

(Supplements to  Numen) 
Naturwissenschaften 

Ostasiatische Zktschnft 
Oversigt over det k. Danske Viden- 

skabemes Selskabs Forhandlinge* Q S K M R  
W e n s  E x t r m  (Hamburg) 
Orientalische Literatur-Zeitung 
Oriental Art 
Orientalia Christians RA 
Ordnance R A A I A M G  
Organon (Warsaw) 
Orientalia (Rome) R A A A S  
Wentalia Suecana 
Osiris R A A O  
Oxford University Press 
Ochanomizu University Studies R A L U M  
Oxoniensia RB 

RBPH 
Proceeding of the British Academy 
Proceedings of the American Anti- R B S  

quarian Society R D M  
Paideuma 
Pakistan Jm. Sci. R G V V  
Pakistan Philos. Journ. 
Proc. Amer. Philos. Soc. RHRIAMG 
Proc. Cambridge Antiqumim! Soc. 
Philosophy East and West (Univ. 

Hawaii) R H S  
Psychologische Forschung R H S I D  
Die Pharmaaeutische Indushic 
Phmmacological Reviews R I N  
Physis (Florence) RKW 
Pharmaceut. Journal (and Tram. 

Phmmaceut. Soc.) RMY 
h. Kon. Akad. Wetensch. ROC 

Amsterdam R P  
Peking Review R P A  
Presse Medicale 
Philosophical Magam'ne RPCHG 
Publications of the M o h  h- 

guaRe Association of America R P L H A  
Peking Natural History Bulletin 
Polytechnisches Journal (Dingler's) RR 
Proceedings of the Prehistoric R S C I  

Society R S H  
Proceedings of the Royal Gm- R S I  

graphical Society R S O  
Proceedings of the Royal Irish R U B  

Academy 
Produits Phmmoceutiques S 
Proceedings of the Royal Society SA 

(Series A) 
Proceedings of the Royal Society S A E C  

(Series B) 
Proceedings of the Royal Society SAEP 

of Mediairc 
Proc. Soc. Exp. Biol and Med. S A M  
Philosophical Transactions of the S B  

Royal Society 

Quellen U. Studien a. Gesch. d. 
Natum'ss. U .  d. Medizin (con- 
tinuation o f  Archiv. f. Gesch. 
d. Math., d. Natum'ss. U. d. 
Technik, A G M N T ,  formerly 
Archiv. f. d. Gesch. d. Natur- 
&S. U .  d. Techmk, A G N T )  

Quellenschriften f. Kunstgeschichte 
und Kunsttechnik des Mittel- 
alters U .  d. Renaissance (Vienna) 

Revue ArcEologique 
Revue des Arts Asiatiques (An- 

nales du Musee Guimet) 
Reports, Australasian Assoc. Adu. 

of Sn'. 
Revue d'Assyriologie et d'Archlo- 

logie Orientale 
Revue de 1'Alumim'um 
Revue Biblique 
Revue Belge de Philol. et d'His- 

toire 
Revue Bibliographique de Sinologie 
Revue des Mines (later Revue Ume- 

verselle des Mines) 
Religimgeschichtliche Versuche 

und Vorarbn'ten 
Revue de I'Histoire des Religions 

(Amales du M u s h  Guimet, 
Paris) 

Revue $Histoire des Sciences 
-Revue dlH&toire de la S i d h g i e  

Rivista ItaIiano di Nmumrsmutica 
Repertwium f. Kunst. wissen- 

schaft 
Revue de Mycologie 
Revue de I'Orient CiaLtien 
Revue Philosophique 
Rationalist Press Association 

(London) 
Revue de Pathologie comparle et 

d'Hygihre gt?nkznle (Paris) 
Revue de Philol., Litt. et Hist. 

Ancienne 
Review of Relie'on 
Revue Scientijique (Paris) 
Revue de Synthkse Histwique 
Reviews of Scientifc Instruments 
Rivista di Studi Orientali 
Revue de I'Um'v. de Bruxelles 

Sinologica (Basel) 
Sinica (originally ChineJische 

Bliitter f. Wissenschz$ U. Kunst) 
Supplemento AmtuaIe all'Enciclo- 

pedia di Chimica 
Soc. Anonyme desetudes et Pub. 

(publisher) 
Scientific American 
Shizen to Bunka (Nature and 

Culture) 



S B E  
S B K  

S B M  

S C  
S C I  
S C I S  

S C I S A  
S C K  

SCM 

S C O N  

S E T  

S G Z  

S H A  
S H A W I P H  

S I  
S I B  

S N  
S N M  

S O S  

S P  
S P A  W / P H  

SPCK 

S P M S E  

S P R  
S S I P  

S T M  
S W A W I P H  

TA F A  

T A I M E  

ABBREVIATIONS 

Smui Book  of the East series T A I M M E  
Seikatsu Bunka Kenkya (gourn. 

Econ. Cult.) 
Svenska Bryggaref&reningem T A P S  

Mdnadsblad 
Science 
Scientia TASl.7 
Sciences; Revue de la Civilisation 

ScientiJique (Paris) T B K K  
Scientia Sinica (Peking) 
Smithsonian Contributions to 

Knowledge 
Student Christian Movement T C S  

(Press) 
Studies in Conservation (Jm. 

Internat. Instit. for the Con- T C U L T  
servation of Museum objects) T F T C  

Structure et Evolution des Tech- 
niques T G A S  

Shigaku Zasshi (Historical Journ. 
of J ~ P w )  m/ T 

Shukan Asahi 
Sitzungsber. d. Heidelberg. Akad. T H  

d. TVissensch. (Phi1.-Hist. Kl.) T H G  
Studies in the History of Science TICE 

and Technol. (Tokyo Univ. 
Inst. Technol.) T I M M  

Studia Islamica (Paris) 
Sibrium (Collam di Studi e Docu- TJSL 

mentazioni, Centro di Studi 
Prkstorici e Archeologici Vmese) T L T C  

Sweden Illustrated 
Seminarium Konda- T M I E  

(Recueil d'l?tudes de I'Institut 
Kondakov) T N S  

Scientific Monthly (forrnerlyPopu- 
lar Science Monthly) T O C S  

Shirin (Journal of History), Kyoto 
Sbornik Nauknych Materiolw T P  

(Erivan, Armenia) 
Semitic and Oriental Studies 

(Univ. of Calif. Publ. in 
Semitic Philol.) 

Speculum 
m 
T R  

Sitzungsber. d. p u s .  Akad. d. T R A D  
Wissenschaften (Phi1.-Hist. Kl.) 

Society for the Promotion o f  
Christian Knowledge T R S C  

Sitzungsberichte d. physik. med. T S  
Soc. Erlangen 

Science Progress T S F F A  
Shanghai Science Institute Publi- 

cations T T T  
Studi Medimali T Y G  
Sitzungsberichte d. k. A h d .  d. 

Wissetlschaften Wim (Phi].- T Y G K  
Hist. Klasse), Vienna 

T Y K K  
Transactiom of the American 

Foundrymen's Association 
Trans. Atner. Inst. Mining End- UCC 

neers (continued as T A I M M E )  U C R  

Transactions of the A&an 
Institute of Mim-ng and Metal- 
lurgical Engineers 

Transactions of the A d a n  
Philosophical Society (cf .  
M A P S )  

Transactions of the Asiatic Society 
of Japan 

Tahoku Bunka Kenkyi~shitm Kiya 
(Record of the North-Eastern 
Research Institute of H u m i -  
tic Studies), Sendai 

Trans. Ceramic Society (formerly 
Ttanr. Engl, Cer. Soc., contd as 
Trans. Brit. Cer. Soc.) 

Technology and Culture 
Tung Fang Tsa Chih (Eastem 

Miscellany) 
Transactions of the Glasgom Arch- 

aeolofical Society 
Taha Gakuha, Takya (Tokyo 

J m a l  of Oriental Srudics) 
Thien Hsia Monthly (Shanghai) 
T6hdgaku (Eastern Studies), Tokyo 
Transactions of the Institute of 

Chemical Engineers 
Trunsactionr of the Institution of 

Mining and Metallurgy 
Transactions (and Proceedings) of 

the Japan Society of Londcn 
T a  Lu Tsa Chih (Continent 

Magazine), Thaipei 
Travaux et M h i r e s  de l'lnst. 

d'Ethnologie (Paris) 
Transactions of the Newcotnen 

Society 
Transactions of the Oriental Cera- 

mic Society 
T'oung Pao (Archives concentant 

l'Histoire, les Langucs, la Gko- 
graphie, I'Ethnographie et les 
Arts de I'Asie Orientale), Leiden 

Tel Quel (Paris) 
Technology Review 
Tradition (Zeitschr. f. Finntn- 

geschichte und Unternehmer- 
biographie) 

Trans. Roy. Soc. C& 
Taha Shakya (Journal cf East 

Asian Religions) 
Techn. Studies in the Field of the 

Fine Arts 
Theoria to Theory (Cambridge) 
T e a  Gakuh6 (Reports of the 

Oriental Society of Tokyo) 
T@agaku (Oriental Studies), 

Sendai 
m e n  Yeh Khao K u  Pao Kao 

(Archaeological Reports) 

University oj Ca l ; fmmma Chronicle 
University oj Ceylon Revaevra0 



U N A S I A  
U N E S C  
U N E S C O  

U U A  

VBA 
VB W 
V K  
V K A  WAIL 

V M A  WA 

V V B G P  

WA 
W K W  
ws 

W W T K  

A B B R E V I A T I O N S  

United Asia (India) 
Unesco Cornier 
United Nations Educationa!, W Z N H K  

Scientific and Cultural Organi- 
sation 

Uppsala Univ. Arsskrift (Acta Y C H P  
Umv. Upsaliensis) 

Visva-Bharati Annals 
Vortrtige d. Bibliothek Wmburg 

Y r B M  

Vqnan Karmee 
Verhandelingen d. Kaankl i jkc  

Yrss 
Akad. v .  Wetenschappen te Z 
Amsterdam (A fd .  Letterkunde) 

V e r s l a p  en Meded. d. Konink- Z A C  
l i k e  Akad. v. Wetenschappen Z A C I A C  
te Amsterdam Z A E S  

Verhandhingen d. Verein X. Be- 
f6rderung des Gewerbefreisses i n  ZASS 
Prmsen  Z D M G  

Wissenschaf tliche Annalen Z G E B  
Winter klinische Wochenschn'ft 
W& Shih (History of Literature), Z M P  

Peking Z P C  
W& W u  (formerly Wkr W u  ZS 

Tshan Khao Tzu Liao, Refer- Z V S F  

ence Materials for Histoty and 
Archaeology) 

Wiener Zeitschr. f. N m m h e i l -  
kunde 

Yenching HsCeh Pao (Yenching 
University Journal of Chinese 
Studies) 

Yale Journal of Biology and 
Medicine 

Yenching Journal of Social Studies 

ZalmoxG; R m e  &S Etudes Reli- 
&uses  

Zeitschr. f. anzewandte chmtie 
Angewandte Chemie 
Zeitschrift f. Aegyptische Sprache 

U. Altertumskunde 
Zeitschr. f. Assyriologie 
Zeitschrift d. deutsch. Morgen- 

ILindischen Gesellschaft 
Zeitschr. d. Gesellsch. f. Erdkunde 

(Berlin) 
Zeitschrift f. Math. U. Physik 
Zeitschr. f. physiologischen Chnmhnme 
Zeitschr. f. Semitistik 
Zeitschr. f. vergl. Sprachforschung 

ADDENDA TO ABBREVIATIONS 

A C T A S  Acta Asiatica (Bull. of Eastern C R I M S U  Centermial Rmim of Arts and 
Culture, Tuho Gakkal, Tokyo )  Science (Michigan State 

BZLCA Boletim do Imtituto Luisde Camdes University) 
(Macao) E C B  Economic Botany 

C F C  Cahiers Franur-Chinois (Paris) N G M  National Geographic Magazine 
C H E M  Chemistry (Easton, Pa.) POLREC Polar Record 
C O M P  Comprendre (Soc. Eu. de  Culture, P V  Pacific Viewpoint (New Zealand) 

Venice) 



A. CHINESE AND JAPANESE BOOKS BEFORE +l800 

Each entry gives particulars in the following order: 
(a) title, alphabetically arranged, with chamaem; 
(6) alternative title, if any; 
c translation of title; Id, cross-reference to closely related book, if any; 

(e) dynasty; 
(f) date as accurate as pornible; 
(q)  name of author or editor, with characters; 
(h) title of other book, if the text of the work now 

n ~ s t s  only incorporated therein; or, in special cases, 
references to sinological studies of it; 

( i )  references to translations, if any, given by the 
name of the translator in Bibliography C; 

(j) notice of any index or concordance to the book if 
such a work exists; 

( K )  reference to the number of the book in the Tao 
Tsang catalogue of Wieger (6) ,  if applicable; 

(l) reference to the number of the book in the San 
Tsang (Tripitaka) catalogues of Nanjio (I)  and Takakusu 
& Watanabe: if applicable. 
Words which assist in the translation of titles are added 
in round brackets. 
Alternative titles or explanatory additions to the titles 
are added in square brackets. 
I t  will be remembered (p. 05 above) that in Chinese 
indexes words beginning &h- are all listed together 
after Ch-, and Hs- after H-, but that this applies to 
initial words of titles only. 

A-Nan Ssu Shih Ching fZfJ @$ P4 @. 
Snha on the Four Practices spoken to 

Ananda. 
India. 
Tr. San Kuo, betw. + 222 and +230 by 

Chih-Chhien -jZ 3. 
NI696; m / 4 9 3 .  

A-Phi-Than-Phi PO-Sha Lun jZ$, 8 
E F i ~ ? ! D ~ .  

Abhidhanna Mah&&hUsha. 
India (this recension not much before 

+ 600). 
Tr. Hsuan-Chuang, +659 8 E. 
NI1263 ; TW/1546. 

Chang Chen-Jm Chin Shih Ling Sha Lun. 
See Chin Shih Ling Sha Lun. 

Chao Fei- Yen Pieh Chuan #j R jl& Jlj B. 
[= Chao Hou I Shih.] 
Another Biography of Chao Fei-Yen 

[historical novelette]. 
Sung. 
Chhin Shun I@. 

ChaoFei-Yen WaiChuan @R%fif& 
Unofficial Biography of Chao Fei-Yen 

(d. - 6, celebrated dancing-girl, 
consort and empress of Han 
Chh&ng Ti). 

Ascr. Han, + 1st. 
Attrib. Ling Hsuan B 3. 

Chao Hou I Shih i& E i'R g. 
A Record of the Affairs of the Empress 

Chao (- 1st century). 
See Chao Fk- Yen Pieh Chuan. 

Where there are any differences between the entries in 
these bibliographies and those in Vols. 1-4. the inform- 
ation here given is to be taken as more correct. 
An interim list of references to the editions used in the 

resent uvork, and to the tshung-shu collections in which 
gooks are available, has been given in Vol. 4, pt. 3, pp. 
913 ff., and is available as a separate brochure. 

ABBRBV~ATIONS 
Former Han. 
Eastern \Vei. 

H/Han Later Han. 
H/Shu Later Shu (Wu Tai). 
H/Thang Later Thang (Wu Tai). 
H/Chin Later Chin (Wu Tai). 
S/Han Southern Han (Wu Tai). 
S/Phing Southern Phing (Wu Tai). 
J/Chin Jurchen Chin. 
L/Sung Liu Sung. 
N/Chou Northern Chou. 
NlChhi Northern Chhi. 
N/Sung Northern Sung (before the removal of the 

capital to IIangchow). 
NWei  Northern Wei. 
S/Chhi Southern Chhi. 
S/Sung Southern Sung (after the removal of the 

capital to Hangchow). 
WjWei Western Wei. 

Chao Hun #l a. 
The Summons of the Soul [ode]. 
Chou (Chhu), c. -24.0. 
Prob. Ching Chhai -14. g. 
Tr. Hawkes (I), p. 103. 

Chm Chhi Huan Y m  Ming g. 
The Inscription on the Regeneration of the 

Primary Chhi. 
Thang or Sung, must be before the mid 

+ I gth century. 
Writer unknown. 
TT126 I. 

Cirm Chung Chi R Fp E. 
[= KO Hung Chen Chung Shu.] 
Pillow-Book (of KO Hung). 
Ascr. Chin, c. +3zo, but actually not 

earlier than the +7th century. 
Attrib. KO Hung g S. 
TTI83o. 

Chen Chung Chi R Fp E. 
See She Yang Chm Chung Chi. 

Chm-Chung Hung-Pao Yuan-Pi Shu R Fp ff 
E %!!B. 

The Infinite Treasure of the Garden of 
Secrets; (Confidential) Pillow-Book (of 
the Prince of Huai-Nan). 

See Huai-Nan Wang Wan Pi Shu. 
Cf. Kaltenmark (z), p. 32. 

ChmHsi R%. 
The Legitimate Succession of Perfected, or 

Realised, (Immortals). 
Thang, +SOS. 
Li PO 
In  YCCC, ch. 5, pp. I a ff. 



B I B L I O G R A P H Y  A 273 
Cheri Kao BB. ChiNiTzu  VET. 

Declarations of Perfected, or Realised, [-Fan Tau ChiJan jf648f..] 
(Immortals) [visitations and revelations of The Book of Master Chi Ni. 
the Taoist pantheon]. Chou (Yueh), -4th century. 

Chin and S/Chhi. Original material from Attrib. Fan Li $(l; B, recording the 
+ 364 to + 370, collected from +484 to philosophy of his master Chi Jan 3 f . .  
+492 by Thao Hung-Ching (+456 to Chi Sh&g Fang B Lk 2. 
+536), who provided commentary and Prescriptions for the Preservation of Health. 
postface by +493 to +498; finished Sung, c. + 1267. 
+ 499. Yen Yung-Ho f& H m. 

Original writers unknown. Chi Than Lu @I] B &. 
Ed. Thao Hung-Ching -&. Records of Entertaining Conversations. 
TT/rooq. Thang, c. +885. 

Chen Yuan Miao Tao Hsiu Tan Li  Yen Chhao Khang Phien jae%f or g#. 
EX@%BFfRF@?9. Chi Yiin $77. 

[= Hsiu Chen Li  Yen Chhao Thu.] Complete Dictionary of the Sounds of 
A Document concerning the Tried and Characters [cf. Chhieh Yiin and Kumg 

Tested (Methods for Preparing the) Yiin] . 
Restorative Enchymoma of the Mysterious Sung, + 1037. 
Tao of the Primary (Vitalities) [physio- Compiled by Ting T u  T E et al. 
logical alchemy]. Possibly completed in + 1067 by Ssuma 

Thang or Sung, before + 1019. Kuang F3J ,EE %. 
Tung Chen Tzu (ps.) m R 3.. Chia- Yu P& Tshao E &- -& 3. 
In  YCCC, ch. 72, pp. 17 b ff. See Chia- Yu Pu-Chu Shen Nung P& Tshao. 

Chm Yuan Miao Tao Yao Liieh B-3 a B. Chia- Yu Pu-Chu Shen Nung P& Tshao 3% t 
Classified Essentials of the Mysterious Tao Ei!fii!$2R*- 

of the True Origin (of Things) [alchemy Supplementary Commentary on the P h m -  
and chemistry]. copoeia of the Heavenly Husbandman, 

Ascr. Chin, + jrd, but probably mostly commissioned in the Chia-Yu reign- 
Thang, + 8th and + gth, at any rate period. 
after +7th as it quotes Li Chi. Sung, commissioned + 1057, finished 

Attrib. Ch&ng Ssu-Yuan a S. + 1060. 
TT1917. Chang Yu-Hsi S g, 

Chhg I F a  W& (Thai-Shang) Wm Lu I E - Lin I $$R, 
l%A-k#$!&#. & Chang Tung $l? $3. 

The System of the Outer Certificates, a Thai- C h g  Huai I Jen Lu E B g A B. 
Shang Scripture. Records of (Twenty-five) Strange Magician- 

Date unknown, but pre-Thang. Technicians between the Yangtze and the 
Writer unknown. Huai River (during the Thang, Wu and 
TT/1z25. Nan Thang Dynasties, c. + 850 to + 950). 

Ci&lgLeiP& Tshao @=kg. Sung, c. +975. 
See Ching-Shih Chtng Lei Pk-Chi P& Tshao Wu Shu g%. 
and Chhung-Hsiu Ch&g-Ho Ching-Shih Chirmg W&- Thung Chi ff a B. 

Chhg Lk Pei-Yunz P& Tshao Literary Collection of Chiang Wen-Thung 
Chhg Tao Pi Shu Shih Chung E B f f- a. (Chiang Yen). 

Ten Types of Secret Books on the Verifica- S/Chhi, c. + 500. 
tion of the Tao. Chiang Yen B. 

See Fu Chin-Chhiian (6) Chiao Chhuang Chk Lu E ft R. 
Chi Hsiuo Hsin Shu E B gr Q$. Nine Dissertations from the (Desk at the) 

A New Treatise on Military and Naval Banana-Grove Window. 
Efficiency. Ming, c. + I 575. 

Ming, c. + 1575. Hslang Yuan-Plen Z fl. 
Chhi Chi-Kuang f@ *. C k  Wu Chi im E S. 

Chi Hsien Chuan {U/ B. On the Gradual Understanding (of the 
Biographies of the Company of the Immortals. Tao). 
Sung, c. + I 140. Sung, mid + 12th century. 
TsOng Tshao 8 B. MaYii E&. 

C h i I C h i  %W%. TT11 128. 
A Collection of Assorted Stories of Strange Chih Chen Tzu Lung Hu Ta Tan Shih 3 E P 

Events. f%L%%Ff%. 
Thang. Song of the Great Dragon-and-Tiger En- 
Hsueh Yung-Jo aj a. chymoma of the Perfected-Truth Master. 
I 8 N E E  
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Cld Chen Tau Lung Hu Ta Tan Shih (cont.) 
Sung, + 1026. 
Chou Fang (Chih Chen Tzu) 2. 
Presented to the throne by Lu Then[-ChlrJ 

I%RRB, c. + I I I ~ .  
TTIz66. 

Chih-Chhuan Ch-Jen Chiao C& Shu fE JII 
RA@E#. 

Technical Afethods of the A d e ~ t  (KO) Chih- 
Chhuan (i.e. KO Hung), with 
Annotations [and illustrations of al- 
chemical apparatus]. 

Ascr. Chin, c. + 320, but probably later. 
Attrib. KO Hung g g. 
TT1895. 

Chih Chih HsMIg Shuo San Pi Yao 
~ ~ R ~ ~ 3 E ~ ~ .  

See Wu Chen Phien Chih Chih H- Shuo 
San Chh&g Pi  Yao. 

Cf. Davis & Chao Yun-Tshung (6). 
Chih-Chou Im'en-shg Chin Tan Chih Chih R8 3ff. 

X&42pf.E%. 
Straightfonvard Indications about the 

Metallous Enchymoma by the Paper- 
Boat Teacher. 

Sung, prob. + 12th. 
Chin Yueh-Yen 4 8 S. 
TT1239. 

ChihHsiianPhien BP%. 
A Pointer to the Mysteries Ipsycho-physio- 

logical alchemy]. 
Sung, c. + 1215. 
Pai Yu-Chhan B B m. 
In  Hsiu Chen Shih Shu (TT/260), c h .  1-8. 

ChihKueiChi erns. 
Pointing the Way Home (to Life Eternal); a 

Collection. 
Sung, c. + I 165. 
Wu Wu F&@. . - .  . 

TTl914. 
Cf. Chhen Kuo-Fu (I), vol. z, pp. 389, 

39". 
Chih Tao Phim g jj3 (or a). 

A Demonstration of the Tao. 
Sui or just before, c. + 580. 
Su Yuan-Ming (or -Lang) Z R (m 

= Chhing Hsia Tzu 3 E 9. 
Now extant only in quotations. 

Chih Tsho Thu 2 m. 
See Thai-Shmg Ling-Pao Chih Tshao Thu. 

Chin Hua Chhung Pi Tan Ching Pi  Chih 4& 
a#% iYSCiB. 

Confidential Instructions on the Manual of 
the Heaven-Piercing Golden Flower 
Elixir [with illustrations of alchemical 
apparatus]. 

Sung, +rzzg. 
Ph&ng Ssu I frg & M&ng Hsli P 

(pref. and ed. M&ng Hsu). 
Received from Pai Yii-Chhan a@ and 

Lan Yuan-La0 W 2. 
TTI~w.  

The authorship of this important work is 
obscure. In his preface M&ng Hsii says 
that in + I 2 I 8 he met in the mountains 
Ph&ng Ssu, who transmitted to him a 
short work which Ph&ng himself had re- 
ceived from Pai Yu-Chhan. This is ch. I 
of the present book Two years later Mtng 
met an adept named Lan Yuan-Lao, who 
claimed to be an avatar of Pai Yu-Chhan 
and transmitted to M&ng a longer text; 
this is the part which contains descriptions 
of the complicated alchemical apparatus 
and appears as ch. 2 of the present work. 

The name of the book is taken from that 
of the alchemical elaboratory of Lan Yuan- 
Lao, which was called Chin Hua Chhung 
PiTan Shih & 2 g @ B f f s .  

Chin Hua T m g  Chih 4 %< g 
[= Thai-I Chin Hun Tsung Chih, also entitled 

Chhang Shhg Shu; former title: Lii 
Tsu Chhuan Shou Tsung Chih.] 

Principles of the (Inner) Radiance of the 
Metallous (Enchymoma) [a Taoist nei tan 
treatise on meditation and sexual tech- 
niques, with Buddhist influence]. 

Ming and Chhing, c. + 1403, finalised 
+ 1663, but may have been transmitted 
orally from an earlier date. Present title 
from + 1668. 

Writer unknown. Attrib. Lii Yen a a 
(Lu Tung-Pin) and his school, late 
+ 8th. 

Commentary by Tan Jan-Hui B % S 
(1921)- 

Prefaces by Chang San-F@ng &F3 Z 
(c. + 1410) and several others, some per- 
haps apocryphal. 

See also Lii Tsu Shih Hsien-Thien H d  Wu 
Thai-I Chin Hua Tsung Chih. 

Cf. Wilhelm & Jung (I). 
ChinHua Yii l  Ta Tan 4 9 E E s A f i .  

The Great Elixir of the Golden Flower (or, 
Metallous Radiance) and the Juice of 
Jade. 

Date unknown, probably Thang. 
Writer unknown. 
TTI903- 

Chin Hua Yii Ntl Shuo Tan Ching 6t 3 3 & 
%L f i  %re. 

Sermon of the Jade Girl of the Golden 
Flower about Elixirs and Enchymornas. 

Wu Tai or Sung. 
Writer unknown. 

' In YCCC, ch. 64, pp. I a ff. 
ChinIHuanTanPai W& Chiieh 4RESPfE . .- 

B 4  R. 
Questions and Answers on Potable Gold 

(Metallous Fluid) and Cyclidly- 
Transformed Elixirs and Enchymornas. 

Sunn. 
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ChinIHuanTanYinChhgThu 438iSfit3 
B m. 

Illustrations and Evidential Signs of the 
Regenerative Enchymoma (constituted 
by, or elaborated from) the Metallous 
Fluid. 

Sung, prob. + n th ,  perhaps c. + 1218, 
date of preface. 

Lung Mei Tzu (ps.) H -3.. 
TT1148. 

Chin Ku Chhi Kuan + -Lti B. 
Strange Tales New and Old. 
Ming, c. + 1620; pr. betw. + 1632 and 

+ 164.  
Ftng M&ng-Lung ;E B. 
Cf. Pelliot (57). 

Chin Mu Wan Ling Lun 4 * E S l. 
Essay on the Tens of Thousands of 

Efficacious (Substances) among Metals 
and Plants. 

Ascr. Chin, c. +3zo. Actually prob. late 
Sung or Yuan. 

Attrib. KO Hung g B. 
TTI933. 

Chin Pi  Wu Hsiang Lei Tshan Thung Chhi 4 K) 
3i#ElRBrn%. 

Gold and Caerulean Jade Treatise on the 
Similarities and Categories of the Five 
(Substances) and the Kinship of the T h e  
[a poem on physiological alchemy]. 

Ascr. H/Han, c. +zoo. 
Attrib. Yin Chhang-Shtng B E &. 
TTI897- 
Cf. H0 Ping-Yii (12). 
Not to be confused with the T s h  Thung 

Chhi Wu Hsiang Lei Pi Yao, q.v. 
Chin Shih Ling Sha Lun 4 $ii l. 

A Discourse on Metals, Minerals and 
Cinnabar (by the Adept Chang). 

Thang, between +713 and +741. 
Chang Yin-Chii B E. 
TT1880. 

Chin Shih Pu Wu Chiu Shu Chiieh gt 6 S h 
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Attrib. Yin Chen-Chih B 9 (Yin 

Chhang-Shtng). 
TTI899. 

Chin Tan Chm C b  4p1.=#$. 
A Record of the Primary (Vitalities, re- 

gained by) the Metallous Enchymoma. 
Ming, +1615. 
Sun Ju-Chung g. &. 

Chin TanChhgLiTaChhiimr &PI.IEB%E 
Comprehensive Collection of Writings on 

the True Principles of the Metallous 
Enchymoma [a florilegium]. 

Ming, c. + 140. 

Ed. Han Chhan Tzu @I F. 
Cf. Davis & Chao Yiin-Tshung (6). 

Chin Tan Chkh Yao & Pf @I 9. 
Important Sections on the Metallous 

Enchymoma. 
Part of San-F& Tan Chiieh (q.v.). 

Chin Tan Chih Chih 4 p1. E E. 
Straightfomard Explanation of the Metal- 

lous Enchymoma. 
Sung, prob. + 12th. 
Chou Wu-So j??j B. 
TT11o58. 
Cf. Chih-Chou hsicn-S& Chin Tan Chih 

Chih. 
See Chhen Kuo-Fu (I), vol. 2, pp. 447 ff. 

Chin Tan Chin Pi  Chhien Thung Chueh 62 53 4 
S%%R. 

Oral Instructions explaining the Abscondite 
Truths of the Gold and Caerulean Jade 
(Components of the) Metallous Enchym- 
oma. 

Date unknown, not earlier than Wu Tai. 
Writer unknown. 
Incomplete in YCCC, ch. 73, pp. 7a  ff. 

Chin Tan Fu & PI. E. 
Rhapsodical Ode on the Metallous Enchy- 

moma. 
Sung, +rjth. 
Writer unknown. 
Cornm. by Ma Li-Chao 1 Ei BB. . . ... 

h!&%. TT/258. 
Explanation of the Inventory of Metals and Cf. Nei Tan Fu, the text of which is very 

Minerals according to the Numbers Five similar. 
(Earth) and Nine ( ~ e t a l )  [catalogue of 
substances with provenances, including 
some from foreign countries]. 

Thang, perhaps c. + 670 (contains a story 
relating to +664). 

Writer unknown. 
TT/goo. 

Chin Shih Wu H h g  Ln' 4 7 i  3i B. 
[= Yin C h  Chiin Chin Shih Wu Hsiung 

hi.] 
The Similarities and Categoriea of the Five 

(Substances) among Metals and Minerals 
(sulphur, realgar, orpiment, mercury and 
lead) (by the Deified Adept Yin). 

Date unknown (ascr. +znd or +grd 
century). 

Chin Tan Lung Hu Ching &z Pf S. 
Gold Elixir Dragon and Tiger Manual. 
Thang or early Sung. 
Writer unknown. 
Extant only in quotations, as in Chu Chia 

Shen Phin Tan Fa, q.v. 
Chin Tan Pi Yao Tshan Thung Lu 4 pf 8 m 

23 H 6%. 
Essentials of the Gold Elixir; a Record of the 

Concordance (or Kinship) of the Three. 
Sung. 
Meng Yao-Fu Z 3. 
In Chu Chia Shm Phin Tan Fa, q.v. 

Chin Tan Ssu Pai Tzu & Pf e9 E P. 
The Four-Hundred Word Epitome of the 

Metallous Enchymoma. 
18-2 
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Chin Tan Ssu Pm T m  (cont.) Yuan, +I333. 
Sung, c. + 1065. Chhen Chih-Hsii Efl 
Chang PO-Tuan 'Sgt 9%. (Shang Yang Tzu _t: F). 
In  Hsiu Chen Shih Shu (TT/z6o), ch. 5 ,  Based on drawings and tables of the + 10th 

pp. I a ff. century onwards by PhEng Hsiao 3 R, 
TT/ro67. Chang PO-Tuan $E {Q (hence the 
Cornrns. by Pheng Hao-Ku and Min I-T& name Tau Yang Tan Fane Pao Ctiien 

in Too Tsang Hsii Pien (Chhu cld), 21. Thu), Lin Shen-FEng j$ If4, and 
Tr. Davis & Chao Yun-Tshung (2). others. 

Chin Tan Ta Chhbg gt. f i  S. In TTC Y (Chin Tan Ta Yao, ch. 3, 
Compendium of the Metallous Enchymoma. pp. 26a ff.). 
Sung, just before + I 250. TT/1o54. 
Hsiao Thing-Chih B B I. Cf. Ho Ping-Yii & Needham (2). 

In  T T C Y  (mao chi. 4), and in TT/z6o, Chin. Chhu Sui Shih Chi R] @ 3 E+ Z. 
Hsiu Chen Shih Shu, chs. 9-13 incl. Annual Folk Customs of the States of 

Chin Tan Ta Yao +& PE -k ET. Ching and Chhu [i.e. of the districts cor- 
[= Shang Yang Tzu Chin Tan Ta Yao.] responding to those ancient States; 
Main Essentials of the Metallous Enchy- Hupei, Hunan and Chiangsi]. 

moma; the true Gold Elixir. Prob. Liang, c. + 550, but perhaps partly 
Yuan, +1331 (pref. +1335). Sui, c. +610. 
Chhen Chih-Hsii m a l[ljd Tsung Lin S@. 

(Shang Yang Tzu L F2 3.). See des Rotoun (I), p. cii. 
In  T T C Y  (mao chi, I ,  2, 3). Ching-Shih C h h  Lei Pei-Chi P& Tshao a E 
TT/1o53. % % 7 f i & l k f .  

Chin Tan Ta Yao H& Phm ( Yurm Liu) g& P) The Classified and Consolidated Armament- 
AZfib ?If% %- arium of Pharmaceutical hTatural History. 

[= Shang Yang Tau Chin Tan Ta Yao Sung, + 1083, repr. + IOW. 

Hsien Phai.] Thang Shen-Wei @fa Q. 
A H~story of the Schools of Immortals C h g  Shih Thung Yen 3 E. 

mentioned in the Mmn Essentials of the Stories to Warn Men. 
Metallous Enchymoma; the true Gold Elixir. Ming, c. + 1640. 

Yuan, c. + 1333. F&ng MCng-Lung 8 &S afq. 
Chhen Chih-Hsii PffC Ell B Ching Tien Shih W& %. 

(Shang Yang Tzu k F). Textual Criticism of the Classics. 
In TTCY,  Chin Tan Ta Yao, ch. 3, pp. Sui, c. + 600. 

40 ff. Lu Te-Ming B U. 
TT/1o56. Ching Yen  fan^ @ 2.  

Chin Tan Ta Yao Lieh Hsien Chih S& .P) A Tried and Tested Prescriptions. 
W fa 3. Sung, + 1025. 

[= Shang Yang Tau Chin Tan Ta Yao Lieh Chang Sheng-Tao $E l!$? 5%. 
Hsien Chih.] Now extant only in quotations. 

Records of the Immortals mentioned in the Ctiing Yen Liang Fang fi &?$ W 2. 
Main Essentials of the Metallous Enchy- Valuable Tried and Tested Prescriptions. 
moma; the true Gold Elixir. Yuan. 

Yuan, c. + 1333. Writer unknown. 
Chhen Chih-Hsil Chiu Ch&g Lu #, E R. 

(Shang Yang Tzu _t: ir,? 4). Drawing near to the Right Way; a Guide 
TT/1o55. [to physiological alchemy]. 

Chzn Tan Ta Yao Pao Chiieh & f4. A 3. Chhing, prefs. + 1678, + 1697. 
Precious Instructions on the Great Medi- Lu Shih-Chhen fl it e. 

cines of the Golden Elixir (Type). In  Tao Tsang Hsii Pien (Chhu chi), 8. 
Sung, c. + 1045. Chiu Chuan Chhing Chin Ling Sha Tan -A $$j 
Tshui Fang G. &Rld,ff. 
Preface preserved in K&g Tao Chi, ch. I ,  The Kinefold Cyclically Transformed 

p. 86, but otherwise only extant ~n Caerulean Golden Numinous Cinnabar 
occasional quotntions. Elixir. 

Perhaps the same book as the Wui Tan Date unknown. 
P& Tshao (q. v.). Writer unknown, but much overlap with 

Chin Tan Ta Yao Thu & Pf A a m. TT/886. 
[= Shang Y a g  Tau Chin Tan Ta Yao m.1 TT/887. 
Illustrations for the Main Essentials of the Chiu Chuan Ling Sha Ta Tan f t  [ill &$ A 

Metal!ous Enchymoma; the true Gold Elk+. / Pf . 
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Chiu C h a n  Ling Sha Ta Tan (cont.) 
The Great Ninefold Cyclically Transformed 

Nurninous Cinnabar Elixir. 
Date unknown. 
Writer unknown. 
TT/886. 

Chiu Chuan Ling Sha Ta Tan Tzu Shhg Hsu"an 
Ching hBSlSPkFfR2SR. 

Mysterious (or Esoteric) Sagehood- 
Enhancing Canon of the Great Ninefold 
Cyclically Transformed Numinous Cinna- 
bar Elixir (or Enchyrnoma). 

Date unknown, probably Thang; the text is 
in siitra form. 

Writer unknown. 
TT1879. 

Chiu Chuan Liu Chu Shen Hsien Chiu Tan C k  .. 
~~$4#.WRk$$flIl h*@. 

Manual of the Nine Elixirs of the Holy 
Immortals and of the Ninefold Cyclically 
Transformed Mercury. 

Not later than Sung, but contains material 
from much earlier dates. 

Thai-Chhing Chen Jen 71;; A. 
TT/945. 

Chiu Huan Chin Tan Erh Chang f t  B Lt4 P) =g. 
Two Chapters on the Ninefold Cvclicallv 

~ransformed Gold Elixir. 
Alternative title of Ta-Tung Lien Chen Pao 

Ching, Chin Huan Chin Tan Miao Ckiieh 
(q.v.1. 

In YCCC, ch. 68, pp. 8a ff. 
Chiu Phu mm. 

A Treatise on Wine. 
Sung, + 1020. 
Tou Phing SF. 

Chiu Shih E. 
A History of Wine. 
Ming, + 16th (but first pr. + 1750). 
FEng Shih-Hua ;,E 4k. 

Chiu T h n g  Shu B 3. 
Old History of the Thang Dynasty [+618 

to +go6]. 
Wu Tai (H/Chin), + 945. 
Liu Hsii U@. 
Cf. des Rotours (2), p. 64. 
For translations of passages see the index of 

Frankel (I). 
Chiu Ting Slzen Tan Ching Chiieh 

See Huang Ti  Chiu Ting Shen Tan Ching 
Chiieh. 

Cho Kgng Lu @3, $# @. 
[Sometimes Na?a Tshun Cho K&g Lu.] 
Tal!ts (at South Village) while the Plough is 

Resting. 
Yuan. + 1366. 
Thao Tsung-I R B. 

Chou Hou Pk Chi Fang 8;J @ ;3; 3. 
[= Chou Hou Tsu Chiu Fang 
or Chou Hou Pai I Fang 
or KO Hsien Ong Chou Hou Pei Chi Fang.] 
Handbook of Medicines for Emergencies. 

Chin, c. + 340. 
KO Hung g%. 

Chou Hou Pai I Fang jff E A 3 
See Chou Hou P& Chi Fang. 

Chou Hou Tsu Chiu Fang jf.l 3 
See Chou Hou Pei Chi Fang. 

Chou I Tshan Thung Chhi Ej $$ S. 
See also titles under Tshan Thung Chhi. 

Chou I Tshan Thung Chhi Chieh El 6 @ E il W. 
The Kinship of the Three and the Book of 

Changes, with Explanation. 
Text, H/Han, c. + 140. 
Comm., Sung, + 1234. 
Ed. & comm. Chhen Hsien-Wei R AW B. .,. - . .  
TT/998. 

Chou I Tshan Thung Chhi Chu B r;il ft S. 
The Kinship of the Three and the Book of 

Changes, with Commentary. 
Text, H/Han, c. + 140. 
Comm. ascr. H/Han, c. + 160, but prob- 

ably Sung. 
Attrib., ed. and comm. Yin Chhang-Sh&ng 

Chou I s h u n  Thung Chhi Chu m 3. 
The Kinship of the Three and the Book of 

Changes, with Commentary. 
Text, H/Han, c. + 140. 
Comm. probably Sung. 
Ed. and comm. unknown. 
TTI991. 

Chou I Tshan Thung Chhi C h  B &B 9 3. 
The Kinship of the Three and the Book of 

Changes, with Commentary. 
Text, H/Han, c. + 140. 
Comm. probably Sung. 
Ed. and comm. unknown. 
TT/995. 

ChouI TshanThungChhiChu W&sfBJ%S. 
The Kinship of the Three and the Book of 

~hanges,w$h Commentary. 
Text, H/Han, c. + 140. 
Comm., Sung, c. + 1230. 
Ed. & comm. Chhu Hua-Ku g G. 
TTI999. 

Chac I Tshan Thung Chhi Chu (TT/992). 
Alternative title for Tshan Thung Chhi 

Khao I (Chu Hsi's) 9.v. 
Chou I Tshan  hung Chhi Fa Hui B lal R 

52 B. 
Elucidations of the Kinshib of the Three and 

the Book of Changes [alc'he;ny]. 
Text, H/Han, c. + 140. 
Comm., Yuan, + 1284. 
Ed. & comm. Yii Yen @, 3%. 
Tr. Wu & Davis (I). 
TTI996. 

Chou I Tshan T h q  Chhi F& Chang C h  (Chieh) 
El &B R %  !+ S 3 

The Kinship of the Three and the Book of 
Changes divided into (short) chapters, 
with Commentary and Analysis. 
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Chou I Tshan !&%mg Chhi Fkr Chang Chu (Chieh) Chu Fan Chih .S. 

(cont.) Records of Foreign Peoples (and their Trade) 
Text, Han, c. + 140. Sung, c. + 1225. (This is Pelliot's dating; 
Comm., Yuan, c. + 1330. Hirth & Rockhill favoured between 
Comm. Chhen Chih-Hsu A ZJZ t + 1242 and + 1258.) 

(Shang Yang Tzu B 3). Chao Ju-Kua $$ & 8. 
T T C Y  p& 93. Tr. Hirth & Rockhill (I). 

Chou I Tshan Thung Chhi F& Chang Thmg Chu Yeh Thing Tsa Chi R g + E. 
ChenI El&%Fl%53i@B5C%. Miscellaneous Records of the Bamboo Leaf 

The Kinship of the Three and the Book of Pavilion. 
Changes divided into (short) chaptera for Chhing, begun c. + 1790 but not finished 
the Understanding of its Real Meanings. till c. 1820. 

Text, H/Han, c. + 140. Yao Yuan-Chih $j& 2. 
Comm., Wu Tai + 947. ChwnHsi WangMu W o K u F a  maZBB 
Ed. & comm. Phdng Hsiao 1 m. H S. 
Tr. Wu & Davis (I). [= Thai-Shang Chuan Hsi Wang Mu WO 
TTIW~. Ku Fa.] 

C h o u I T s h T i n m g C h h i S h i h I  J l ! ! j & $ ~ r s l ~  A Recording of the Method of Grasping 
m g. the Firmness (taught by) the Mother 

Clarification of Doubtful Matten in the Goddess of the West. 
Kinship of the Three and the Book of vaoist heliotherapy and meditation. 'Grasp- 
Changes. ing the firmness' was a technical term for 

Yuan, + I 284. a way of clenching the hands during 
Ed. & comm. YIL Yen a. meditation.] 
TTl997. Thang or earlier. 

Chou I T s h  Thung Chhi Su Lilch )??j B lfq Writer unknown. 
% 2% @. Fragment in Hsiu Char Shih Shu (TT/z6o), 

Brief Explanation of the Kinship of the Thres ch. 24, p. I a ff. 
and the Book of Changes. Cf. Maspero (7), p. 376. 

Ming, + 1564. ' % m ~ ? L o u C h i  W@%. 
Ed. & comm. Wang Wdn-Lu 5 X fi. Records of the Ornamental Pavilion. 

Chou I Tshan Thung Chhi Ting Chhi KO Ming Wu Tai or Sung, c. + 960. 
Ching Thu &WBFJ%#%&L?83@ Chang Mi ss. 
B. CMn-Chai Tu Shu Chih B m ,E. 

An Illuminating Chart for the Mnemonic Memoir on the Authenticities of Ancient 
Rhymes about Reaction-Vessels in the Books, by (Chhao) Chun-Chai. 
Kinship of the Three and the Book of Sung, + I I ~ I .  

Changes. Chhao Kung-Wu a 8. 
Text, H/Han, c. + 140 (Ting Chin' KO CMn-Chai Tu S h  Fu Chih a 8 Q W ,E. 

portion only). Supplement to Chiin-Chai's (Chhao Kung- 
Comm., Wu Tai, +947. Wu's) Memoir on the AuthentiM'ties of 
Ed. & comm. Phdng Hsiao I A. A m h t  Books. 
TTlg94- Sung, c. + 1200. 

ChuChkrgPienI '##B%#%. Chao Hsi-Pien i$9 R e. 
Resolution of Diagnostic Doubts. CMn-Chai Tu Shu Hou Chih m 3 ,E. 
Ming, late + I 5th. Further Supplement to Chun-Chai's (Chhao 
Wu Chhiu S5.R. Kung-Wu's) Memoir on the Authenticities 

Chu C h h h  Chi R ClfX I. of Ancient Books. 
The Bamboo Springs Collection Cpoems Sung, pref. + I I 51, pr. + I 250. 

and personal testimonies on physiological Chhao Kung-Wu 1% 8, re-compiled by 
alchemy]. Chao Hsi-Pien R f i ,  from the edi- 

Ming, + 1465. tion of Yao Ying-Chi & E B. 
Tung Chhung-Li et al. S g E. Chiin Phu Ea. 
In  Wai Chin Tan (q.v.), ch. 3. A Treatise on Fungi. 

Chu Chia Shen Phin Tan Fa 3 R rPa P) E. Sung, + 1245. 
Methods of the Various Schools for Magical Chhen Jen-Yii M C E. 

Elixir Preparations (an alchemical an- ChungHuaKuChinChu #P*+-@. 
thology). Commentary on Things Old and New in 

Sung. China. 
M&ng Yao-Fu Z B! B Wu Tai (H/Thang), +g23 to + 926. 

(Hsilan Chen Tzu 3 Ej 4) ef al. Ma Kao ,eB. 
TT/911. See des Rotours (I), p. xcix. 
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ChungHumrgChenCIdng @9$ff@ Careers and Shook off the Dust of the 

[= Thai-Chking Chung Huang Chm Ching World [the eighth and last part (ch. 19) 
or Thai Tsang Lun.] of Tsun Shhg Pa Chien, q.v.1. 

True Manual of the Middle (Radiance) of Ming, +1591. 
the Yellow (Courts), (central regions of the Kao Lien B B. 
three parts of the body) [Taoist anatomy Chhi Chii An La Chien $?E E 9 B. 
and physiology with Buddhist influence]. On (Health-giving) Rest and Recreations in 

Prob. Sung, +12th or +rgth. a Retired Abode [the third part (Chs. 7, 
Chiu Hsien Chun (ps.) ;h {m B. 8) of Tsun Shhg Pa C&, q.v.1. 
Comm. Chung Huang Chen Jen (ps). q Ming, + 1591. 

ERA.  Kao Lien a S. 
Tl'/81o. Chki Fan Ling Sha KO % Z 1 @ 68. 
Completing TT1328 and 329 (Wieger). Song of the Sevenfold Cyclically Trans- 
Cf. Maspero (7). p. 364. formed Numinous Cinnabar (Elixir). 

Chung Lii Chum Tao Chi I g @ g a. See Chhi Fan Tan Sha Chiieh. 
Dialogue between Chungli (Chhuan) and Chhi Fan Ling Sha Lun -t; X hi &!b a. 

Lu (Tung-Pin) on the Transmission of On Numinous Cinnabar Seven Times 
the Tao (and the Art of Longevity, by Cyclically Transformed. 
Rejuvenation). Alternative title for Ta-Tung Lien Chm Pao 

Thang, +8th or +gth. Cin'nnq, Hsiu Fu Ling Sha Miao Chiieh 
Attrib. Chungli Chhiian m m and Lii (q.v.). 

Yen a B. In YCCC, ch. 69. pp. I a ff. 
Ed. Shih Chien-Wu a B 3. ChhiFan TanShaChiieh & x P f @ b W .  
In Hsiu Chen Shih Shu (TT/z60), chs.14-16 [= Wk PO- Yang Chhi Fan Tan Sha C&h 

incl. or Chhi Fan Ling Sha KO.] 
Chung Shun Yii Kun' Fu Chhi Ching q Q E Explanation of the Sevenfold Cyclically 

@86itjiif@. Transformed Cinnabar (Elixir), (of Wei 
Manual of the Absorption of the Chhi, PO-Yang). 

found in the Jade Casket on Chung- Date unknown (ascr. HIHan). 
Shan (Mtn). [Taoist breathing exercises.] Writer unknown (attrib. Wei PO-Yang). 

Thang or Sung, +gth or + 10th. Comm. by Huang Thung-Chun E g. 
Attrib. Chang Tao-Ling (Han) or Thang or pre-Thang, before + 806. 

Pi-Yen Chang Tao-chC g TTl881. 
or Pi-Yen hsien-sCng % &. Chhi Hsiao Liang Fang B ff  B 2. 

Cornm. by Huang Yuan-Chiin B Z g. Effective Therapeutics. 
In YCCC, ch. 60, pp. I a ff. Ming, c. + 1436, pr. + 1470. 
Cf. Mmpero (7), PP. 204, 215, 353. Fang Hsien 3 E. 

Chungli Pa  Tuan Chin Fa @2 E# A R E. Chhi Kuo Khao -t; F4 3$. 
The Eight Elegant (Gymnastic) Exercises of Investigations of the Seven (Warring) Statea 

Chungli (Chhiian). Chhing, c. + 1660. 
Thang, late + 8th. Tung Yueh PBt B. 
Chungli Chhiian m H. ChhiLu %K?. 
In Hsiu Chen Shih Shu (TT/z60), ch. 19. Bibliography of the Seven Classes of Books. 
Tr. Maspero (7), pp. 418 ff. Liang, +523. 
Cf. Notice by Tseng Tshao in Lin C h h g  Juan Hsiao-HsU E $4 S. 

Hsien (TT/z6o, ch. 23, pp. I b. 20) dated Chhi Min Yao Shu E E S. 
+ I I ~ I .  This says that the text was in- Important Arts for the People's Welfare 
scribed by Lii Tung-Pin himself on stone [lit. Equality]. 
and so handed down. N/Wei (and E/Wei or W/Wei), between 

Chhang Chhun Tzu Phan-Hsi Chi E F + 533 and + 54-4. 
S. Chia Ssu-Hsieh ,@, 1. 

Chhiu Chhang-Chhun's Collected (Poem) See des Rotours (I), p.c; Shih ShBng-Han (I). 
at Phan-Hsi. Chhi Yiin Shun Wu Yuan Tzu Hsiu Chen Picn 

Sung, c. + 1200. Nan (Tshan Chhg) B % CLl E 35 9 B 
Chhiu Chhu-Chi !?i3 a B. R%%%%. 
TT/I 145. See Hsiu Chen Pien Nun (Tshan C*). 

Chhong Sfig Shu A !E m. Chkieh Yiin a. 
The Art and Mystery of Longevity and Dictionary of the Sounds of Characters 

Immortality. [rhyming dictionary]. 
Alternative titleof Chin Huo TnmgCM(q.v.). Sui, +601. 

Chhm Wai Hsia Chii Chien BfiagB$. Lu Fa-Yen A 
Examples of Men who Renounced Official See Kuang Yiin. 
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Chhim Chin Fang Yen I 'ic. 42 f i  R g. 
Dilations upon the Thousand Golden 

Remedies. 
Chhing, + 1698. 
Chang Lu SfWI. 

Chhien Chin I Fang 4 X f i .  
Supplement to the Thousand Golden 

Remedies [i.e. Revised Prescriptions 
saving lives worth a Thousand Ounces of 
Gold]. 

Thang, between + 660 and + 680. 
Sun Ssu-MO g R B. 

Chhien Chin Shih Chih T f-4 B. 
A Thousand Golden Rules for Nutrition 

and the Preservation of Health [i.e. Diet 
and Personal Hygiene saving lives worth a 
Thousand Ounces of Gold], (included as 
a chapter in the Thousand Golden Reme- 
dies). 

Thang, +7th (c. +625, certainly before 
+ 659). 

Sun Ssu-MO #X @. 
Chhien Chin Yao Fang T f-4 W 2. 

A Thousand Golden Remedies [i.e. Essen- 
tial Prescriptions saving lives worth a 
Thousand Ounces of Gold]. 

Thang, between +650 and +659. 
Sun Ssu-MO a ,B a. 

Chhien Han Shu $if $E S. 
History of the Former Han Dynasty 

1-206 to +24]. 
H/Han (begun about + 65), c. + rm. 
Pan Ku B Uf, and (after his death in +92) 

his sister Pan Chao B ME. 
Partial trs. Dubs (2), Pfizmaier (32-34 

37-51), Wylie (2, 3, 101, Swam (I). 
Yin-T& Index, no. 36. 

Chhien Hung Chia K& Chih Pao Chi CM@ 
P i R F  RHRBhT. 

Complete Compendium on the Perfected 
Treasure of Lead, Mercury, Wood and 
Metal [with illustrations of alchemical 
apparatus]. 

On the translation of this title, cf. Vol. 5, pt. 3. 
Has been considered Thang, + 808 ; but 

perhaps more probably Wu Tai or Sung. 
Cf. p. 276. 

Chao Nai-An W B. 
TT1912. 

Chhien Khun Pi Yiin E lQ B. 
The Hidden Casket of Chhien and Khun 

(kua, i.e. Yang and Yin) Open'd. 
Ming. c. + 1430. 
Chu ChhUan M 1. 

(Ning Hsien Wang Slir; E, prince of 
the Ming.) 

Chhim Khun S h W  I I& @ !k B. 
Principles of the Coming into Being of 

Chhien and Khun (kua, i.e. Yang and 
Yin). 

Ming. c. + 1430. 
Chu Chhtian *#!l. 

(Ning Hsien Wang !@B 1:I, 
prince of the Ming.) 

Chhih Shui Hsiian Chu $? 3 B. 
The Mysterious Pearl of the Red River [a 

system of medicine and iatro-chemistry]. 
Ming, + 1596. 
Sun I-Khuei - S. 

Chhih Shui Hsiian Chu C h h w  Chi f i  3 XSk 
3 S. 

The hlysterious Pearl of the Red River; a 
Complete (Medical) Collection. 

See Chhih Shui Hsiian Chu. 
Chhih Shui Yin % f i  4. 

Chants of the Red River. 
See Fu Chin-Chhiian (I). 

Chhih Sung Tzu Chou Hou Yao Chrich % a -F 
8.1- t* E X. 

Oral Instructions of the Red-Pine Master 
on Handy (Macrobiotic) Prescriptions. 

Pre-Thang. 
Writer unknown. 
Part of the Thai-Chhing Ching Thien-Shih 

Khou Chueh. 
TTl876. 

Chhih Sung Tau Hsiian Chi R 4 8 R. 
Arcane Memorandum of the Red-Pine 

Master. 
Thang or earlier, before +g&. 
Writer unknown. 
Quoted in TT1928 and elsewhere. 

ChhinHsiiaFu 
Rhapsodical Ode on Grappling with the 

Mystery. 
Sung, + 13th. 
Writer unknown. 
TTI257. 

Chhing HEMng Tsa Chi 5tf pil S. 
Miscellaneous Records on Green Bamboo 

Tablets. 
Sung, c.  go. 
Wu Chhu-Hou R g. 

ChhingHsiuMiaoLunChint B#i@MB. 
Subtile Discourses on the Unsullied Resto- 

ration (of the Primary Vitalities) [the 
first part (chs. I, 2) of Tsun Sh& Pa 
Chien, q.v.1. . 

Ming, + 1591. 
Kao Lien 8 S. 

Chhing I Lu B g. B. 
Records of the Unworldly and the Strange. 
Wu Tai, c. + 950. 
Thao Ku Be. 

Chhing-Linx Chcn-Jen Phei Chan (Nk) Chuan 
fi- 'EEA%S@#. 

Biography of the Chhing-Ling Adept, 
Master Phei. 

L/Sung or S/Chhi, i-sth, but with early 
Thang additions. 

Teng Yiin Tzu B 3 F 
(Phei Hsiian-Jen 3 8 was a s a  
legendary immortal said to have bet 
born in - 178). 
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Chhing-Ling Chen-Jen Phk Chiin ( N d  C h u a  Chhun Chhiu Fan Lu @i 5% 

(cont.) String of Pearls on the Spting and Auhrmn 
In YCCC, ch. 105. Annals. 
Cf. Maspero (7), pp. 386 ff. C/Han, c. - 135. 

Chhing PO Tsa Chih $3 Bk .g. Tung Chung-Shu t # B. 
Green-Waves Memories. See Wu Khang (I). 
Sung, + 1193. Partial trs. Wieger (2); Hughes (I); 
Chou Hui B B. d'Horrnon (I) (ed.). 

Chhing Wk Tan Chiieh (or Fa) 1 P1.3 (a. Chung-Fa Index no. 4. 
Instructions for Making the Enchymoma in Chhun Chhiu Wei Yuan Ming Pao $$R it;a Z 

Calmness and Purity [physiological Q E- 
alchemy]. Apocryphal Treatise on the S ~ n g  and 

Date unknown, perhaps Thang. Autumn AmtaLF; the Mystical Diagrams 
Writer unknown. of Cosmic Destiny [astrological- 
TT/275. astronomical]. 

Chhiu Chhang-Chhun Chhing Thien KO 4 A $$ C/Han, c. - 1st. 
W Xi%. Writer unknown. 

Chhiu Chhang-Chhun's Song of the Blue In  Ku Wei Shu, ch. 7. 
Heavens. ChhunChhiuWeiYiinTouShu QjFliftB+R 

Sung. c. + 1200. Apocryphal Treatise on the Spring and 
Chhiu Chhu-Chi 613 B B. Autumn Annals; the Axis of the Turning 
TT1134. of the Ladle (i.e. the Great Bear). 

Chhu Chh6ng I Shu B P S. C/Han, - 1st or later. 
Remaining Writings of Chhu Chheng. Writer unknown. 
Chhi, c. + 500, probably greatly remodelled In Ku Wk Shu, ch. g, pp. 4b ff. and 

in Sung. YHSF, ch. 55, pp. zza ff. 
Chhu Chh&ng E. CWun Chu Chi W& 38 #E W. 

Chhii Hsien S k  Yin Shu R# {ILI iiRfl B 48. Record of Things Heard at Spring Island. 
Boolr of Daily Occupations for Scholars in Sung, C. + I 095. 

Rural Retirement, by the Emaciated Ho Wei mx. 
Immortal. Chhun-yang etc. 

Ming, c. + 1430. See Shun-yang. 
Chu Chhiian %@l. Chhung-Hsiu Chhg-Ho Ching-Shih Chhg Ln' 

(Ning Hsien Wang ?@ 5, prince of ~ e i -  ~ u n g  P& ~ s h a o  S. B EX bfl S 2 E 
the Ming.) %%H*=. 

Chhu Hsiieh Chi ;tJI B. New Revision of the Pharmacopoeia of the 
Entry into Leam~ng [encyclopaedia]. Ch&ng-Ho reign-period; the Classified 
Thang, +7m. and Consolidated Annarnentarium. 
Hsu Chien B g. (A Combination of the Ch&g-Ho . . . Chkrg 

Chhii I Shuo Tsuan E% @ #i z. L&. . .P& Tshao with the P& Tshao Yen I.) 
Discussions on the Dispersal of Doubts. Yuan, +1249; reprinted many times after- 
Sung, c. + 1230. wards, esp. in the Ming, + 1468, with at 
Chhu Yung a&. least seven Ming editions, the last in 

Chhiian-Chen Chi Hsiian Pi Yao R E if 3 B 4% + 1624 or + 1625. 
Esoteric Essentials of the Mysteries (of the Thang Shen-Wei B a B. 

Tao), according to the Chhiian-Chen Khou Tsung-Shih 22 S e. 
(Perfect Truth) School [the Northern Pr. (or ed.) Chang Tshun-Hui ;$l. 
School of Taoism in Sung and Yuan times]. Chhung- Yang Chhiian Chen Chi a B 4 

Yuan, c. + 1320. R S. 
Li Tao-Shun 3 g R. (Wang) Chhung-Yang's p a n g  Ch@'s] 
TTl248. Records of the Perfect Truth (School). 

Chhiian-Chen Tso PO Chieh Fa  3- E 8 B. Sung, mid + 12th cent. 
Ingenious Method of the Chhtian-Chen Wang Ch@ 5s. 

School for Timing Meditation (and other TT/1r39. 
Exercises) by a (Sinking-) Bowl Clepsydra. Chhung- Yang Chiao Hua Chi A @ S. 

Sung or Yuan. Memorials of (Wang) Chhung-Yang's 
Writer unknown. [Wang Ch&'s] Preaching. 
T T / I ~ I ~ .  Sung, mid + 12th cent. 

Chhiimr China %I. Wang Ch& 3Lf&. - .. .. 
Manual of Boxing. 
Chhing. + 18th. 
Chang Khung-Chao $E$ a R. 

TT11 140. 
Chhung- Yang Chin-Kum Yii-Suo Chiieh 

4tHE@3. 
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Chhung- Y a g  Chin-Kuan YE-Suo Chiieh (cont.) 
(Wang) Chhung-Yang's [Wang's ChB's] 

Instructions on the Golden Gate and the 
Lock of Jade. 

Sung, mid + 12th cent. 
Wang Ch& 3s. 
TT/I-1~2. 

Chhung- Yang F&-Li Shih-Hua Chi B $3 
3- 4t; S. 

Writings of (Wang) Chhung-Yang w a n g  
Chdl (to commemorate the time when he 
received a daily) Ration of Pears, and the 
Ten Precepts of his Teacher. 

Sung, mid + 12th cent. 
Wang Che 47&. 
TT/I-141. 

Chhung- Yang Li-Chiao Shih- Wu Lun E &. 
&-l-5%. 

Fifteen Discourses of (Wang) Chhung- 
Yang [Wang Ch@] on the Establishment 
of his School. 

Sung, mid + 12th cent. 
Wang Chd 
TT/1216. 

Bai-Vitt S&& Todn-thu' A 2 E f BC. 
The Complete Book of the History of 

Great Annam. 
Vietnam, c. + 1479. 
NgB Si-Li&n .5t zk g. 

Fa Ym S%. 
Admonitory Sayings [in admiration, and 

imitation, of the Lun Yii]. 
Hsin, +S. 
Yang Hsiung 56.1. 
Tr. von Zach (5). 

Fa  Yuan Chu Lin B 773 BR. 
Forest of Pearls from the Garden of the 

[Buddhist] Law. 
Thang, +668, +688. 
Tacl-Shih jzfttl. 

Fan Tzu Chi Jan $E 4 8 B. 
See Chi Ni Tau. 

Fang Hu WmShih filfie. 
Unofficial History of the Land of the Im- 

mortals, Fang-hu. (Contains two nci ton 
commentaries on the Tshan Thung Chhi, 
+ 1569 and + 1573.) 

Ming, C. + 1590. 
Lu Hsi-Hsing B E. 
Cf. Liu Tshun-Jen (I, 2). 

Fang Yii Chi E R 8. 
General Geography. 
Chin, or at least pre-Sung. 
Hsii Chiai a B. 

FeiLu Hui Ta @&*S. 
Questions and Answers on Things Material 

and Moral. 
Ming, +1636. 
Kao I-Chih (Alfonso Vagnoni) 8 Bh-- ,g. 
Bernard-Maitre (18), no. 272. 

Fen Thu mm. 
See Hu Kang T m  F& Thu. 

F&Su ThungI E B B S .  
The Meaning of Popular Traditions and 

Customs. 
H/Han, + 175. 
Ying Shao E@. 
Chung-Fa Index, no. 3. 

FoShuoFoI  WangChing @%@-&E@ 
Buddha Vmdyardja Satra; or Buddha-prokta 

Buddha-bhai$ajyaraja Satra (Siitra of the 
Buddha of Healing, spoken by 
Buddha). 

India. 
Tr. San Kuo (Wu) + 230. 
Trs. Liu Yen (Vinayatapa) & Chih- 

Chhien. 33. 
N/13z7; TW1793. 

Fo Tsu Li Tai Thung Tsm @5lBkaa. 
General Record of Buddhist and Secular 

History through the Ages. 
Yuan, +1341. 
Nien-Chhang (monk) 3 R. 

Fu Chhi Ching I Lun #E #$ H S l. 
Dissertation on the lMeaning of 'Absorbing 

the Chhi and the Ching' (for Longevity 
and Immortality), [Taoist hygienic, resp- 
iratory, pharmaceutical, medical and 
(originally) sexual procedures]. 

Thang, c. +715. 
Ssuma Chh@ng-Ch@n €fj R 2 W. 
In YCCC, ch. 57. 
Cf. Maspero (7), pp. 364 ff. 

Fu Hung Thu X m. 
Illustrated Manual on the Subduing of 

Mercury. 
Sui, Thang, J/Chin or possibly Ming. 
Sh@ng Hsiian Tzu W -fC 4. 
Survives now onIy in quotations. 

Fu Nei Yunn Chhi Ching X R $g. 
Manual of Absorbing the Internal Chhi of 

Primary (Vitality). 
Thang, +&h, probably c. +755. 
Huan Chen hsien-sdng (Mr Truth-and- 

Illusion) %l E % &. 
TT/Szr, and in YCCC, ch. 60, pp. rob ff. 
Cf. Maspero (7), p. 199. 

Fu Shih Lun RE ?i l. 
Treatise on the Consumption of Mineral 

Drugs. 
Thang, perhaps Sui. 
Writer unknown. 
Extant only in excerpts preserved in the 

I Hsin Fang (+g&). 
Fu Shou Tan Shu 1 Pf g. 

A Book of Elixir-Enchymoma Techniques 
for Happiness and Longevity. 

Ming, +1621. 
Ch&ng Chih-Chhiao M 2 @j (at least in 

part). 
Partlal tr. of the gymnastic material, 

Dudgeon (I). 



B I B L I O G R A P H Y  A 283 
Fus6 Ryakuki % % E % .  Perhaps based on an earlier work of the 

Classified Histoiical Matters concerning the same kind by KO Hung %t; g. 
Land of Fu-Sang (Japan) [from +898 to Tr. d'Hormon (I). 
+ 11971- Han Wu (Ti) Nei Chuan (R) 

Japan (Kamakura) + I 198. The Inside Story of (Emperor) Wu of the 
K6en (monk). Han (r. - 140 to - 87). 

Material of Chin, L/Sung, Chhi, Liang and 
Gmji Monogatmi B B; C'&I R. perhaps Chhen date, + 320 to + 580. 

The Tale of (Prince) Genji. probably stabilised about +580. 
Japan, +IOZI.  Attrib. Pan Ku, KO Hung, etc. 
Murasaki Shikibu X 3 B. Actual writer unknown. 

TT/289. 
Hai Yao P& Tshao B E@ B. Tr. Schipper (I). 

[= Nun Hai Yao Phu.] Han Wu(Ti)NeiChuanFuLu S s ( % ) B B  
Materia Medica of the Countries Beyond t% &. 

the Seas. See Hun Wu (Ti) Wai Chum. 
Wu Tai (C/Shu), C. +923. Han Wu (Ti) Wai Chuan (R) f i  B. 
Li Hsiin 4 ?Q. [=Hun Wu (Ti) Nei Chuan Fu Lu.] 
Preserved only in numerous quotations in Extraordinary Particulars of (Emperor) Wu 

Chhg Lei P& Tshao and later pandecta. of the Han (and his collaborators), Pargely 
Han Fei Tzu #G$ 3.. biographies of the magician-technicians 

The Book of Master Han Fei. at Han Wu Ti's court]. 
Chou, early - 3rd century. Material of partly earlier date collected and 
Han Fei 9:. stabilised in Sui or Thang, early +7th 
Tr. Liao W&n-Kuei (I). century. 

HanKuanI  g%'?g#$. Writers and editor unknown. 
The Civil Service of the Han Dynasty and Introductory paragraphs added by Wang 

its Regulations. Yu-Yen 3 &? (+ 746). 
H/Han + 197. TT/z9o. 
Ying Shao a. Cf. Maspero (7), p. 234 and Schipper (I). 
Ed. Chang Tsung-Yuan a (+ 1752 Shui Hu 1% f i  R ffi. 

to 1800). Discourse on the Black Lead and the Water 
Cf. Hurnmel (z), p. 57. Tiger. 

Han Kung Hsiang Fang @ 75. Alternative title of Huan Tan Nn' Hsiang 
On the Blending of Perfumes in the Palaces Chin Yo Shih, q.v. 

of the Han. Ho Chi Chii Fang f l  m a E. 
H/Han, + 1st or +znd. Standard Formularies of the (Government) 
Genuine parts preserved c. + I 13 I by Pharmacies [based on the Thai-Phing 

Chang Pang-Chi g B B. Sh&g Hui Fang and other collections]. 
Attrib. Tung Hsia-Chou BE m. Sung, c. + I 109. 
Comm. by Ch&ng Hsiian 3. Ed. Chhen Chhdng m 2 ,  Phei Tsung- 
'Restored', c. + 1.590, by Kao Lien iB; S. Yuan % Z, & Chhen Shih-Wdn 

Han Thien Shih Shih Chia X m S. !%?!%?C. 
Genealogy of the Family of the Han Cf. SIC, p. 974. 

Heavenly Teacher. H m C h h e n S h i h H s h g P h u  R R R R B H .  
Date uncertain. See Hsiang Phu by Chhen Ching. 
Writers unknown. H m n  Chhktg Shih I Shu M R B E iJ$ S. 
With Pu Appendix, 1918, by Chang Yuan- Remaining Records of Discourses of the 

Hsfl % M (the 6znd Taoist Patriarch, ChhCng brothers of Honan [ChhCng I and 
Thien Shih). Chh&ng Hao, + I ~th-century Neo- 

TT/1442. Confucian philosophers]. 
Han wei Tshung-shu I a. Sung, + I 168, pr. c. + 1250. 

Collection of Books of the Han and Wei Dyn- Chu Hsi (ed.) Jk E. 
asties [first only 38, later increased to In Erh C h w  Chhiiun Shu, q.v. 
961. Cf. Graham (I), p. 141. 

Ming, + 1592. Honan Ch- Shih Tshui Yen R E R PB q. 
Ed. Thu Lung B. Authentic Statements of the Chh6ng brothers 

Han Wu (Ti) KU .!?Eh W it?. (R) a. of Honan [ChhEng I and Chh6ng Hao, 
Tales of (the Emperor) Wu of the Han + I I th-century Neo-Confucian philo- 

(r. - 140 to - 87). sophers. In fact more altered and abridged 
L/Sung and Chhi, late + 5th. than the other sources, which are therefore 
Wang Chien E B. to be preferred.] 
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H o r n  C h .  Shih Tshui Yen (cont.) 

Sung, first collected c. + I I 50, supposedly 
ed. + 1166, in its present form by 
C. + 1340. 

Coll. H u  Yin #J B. 
Supposed ed. Chang Shih g .  
In  Erh Chhhg Chhiirm Shu, q.v., since 

+ 1606. 
~ f . ~ r a h a m  (I), p. 145. 

Hm6-Wamya f $J 6. 
Synonymic hlateria hledica with Japanese 

Equivalents. 
Japan, +918. 
Fukane no Sukehito E R E. 
Cf. Karow (I). 

Hou Han Shu @ @. 
History of the Later Han Dynasty [Czg to 

+ 2201. 
L/Sung, +450. 
FanYeh E@. 
The monograph chapters by Ssuma Piao 

,% B (d. + 305)~ with commentary by 
Liu Chao 1%3J m (c. + 51o), who first in- 
corporated them in the work. 

A few chs. tr. Chavannes (6, 16); Pfizmaier 
(52, 53). 

Yin-T& Index, no. 41. 
Hou T6 Lu g g. 

Stories of Eminent Virtue. 
Sung, early + 12th. 
Li Yuan-Kang + Z M. 

H u K a n g T z u F h  Thu @&mPWW. 
Illustrated Manual of Powders [Salts], by 

the Fox-Hard Master. 
Sui or Thang. 
H u  Kang Tzu m 4. 
Survives now only in quotations; originaIIy 

in T T  but lost. Cf. Vol. 4, pt. 1,  p. 308. 
Hua ThoNeiChao Thu EEmlKiW. 

Hua Tho's IlIustrations of Visceral Anatomy. 
See Hsiian M& MO ChZieh N k  Chao Thu. 

Cf. Miyashita Saburo (I). 
Hua- Yang Thao Yin-Chu Chuan 3$ E Ffd E B. 

A Biography of Thao Yin-Chii (Thao 
Hung-Ching) of Huayang [the great 
alchemist, naturalist and physician]. 

Thang. 
Chia Sung R X. 
TTIz97. 

Hua Yen Ching 3f6jEB. 
Buddha-avatmsaka SUha ; The Adom- 

ment of Buddha. 
India. 
Tr .  into Chinese, + 6th century. 
TW1278. 279. 

Hum Nan Hung Lieh Chieh B. 
See Huai lVan Tm. 

Huai Nun Tzu %RP. 
[= Huai Han Hung Lieh Chieh m fl 

f% .l 
The Book of (the Prince of) Huai-Nan 

[compendium of natural philosophy]. 

CIHan, c. - 120. 

Written by the group of scholars gathered 
by Liu An (prince of Huai-Nan) a z. 

Partial trs. Morgan (I); Erkes (I); Hughes 
(I); Chatley (I) ;  Wieger (2). 

Chung-Fa Index, no. 5. 
TT/ I r 70. 

Huai-Nan (Wang) Wan Pi Shu (E) a db 
N. 

prob.  = Chm-Chung Hung-Pao Y m - P i  
Shu and variants.] 

The Ten Thousand Infallible Arts of (the 
Prince of) Huai-Nan [Taoist magical and 
technical recipes]. 

C/Han, - 2nd century. 
No longer a separate book but fragments 

contained in TPYL, ch. 736 and elsewhere 
Reconstituted texts by Yeh T&-Hui in 

Kuan Ku Thang So Chu Shu, and Sun 
F&ng-I in W& Ching Thang Tshung-Shu. 

Attrib. Liu An g. 
See Kaltenmark ( z ) ,  p. 32. 
It is probable that the terms Chm-Chung 

I+ Confidential Pillow-Book; Hung- 
Pao % @ Infinite Treasure; Wan-Pi 
g Jjl Ten Thousand Infallible; and 
Yuan-Pi $B Garden of Secrets; were 
originally titles of parts of a Huai-Nun 
Wang Shu B m 3 ff2 (Writings of the 
Prince of Huai-Nan) forming the Chung 
Phien @ B (and perhaps also the 
Wai Shu fis) of which the present 
Huai Nan Tzu book (q.v.) was the Nei 
Shu m9. 

Huan Chen hsien-S@, etc. 33 R &. 
See Thai Hsi Ching and Fu Nei Yuan Chhi 

Ching. 
Huan Chin Shu 4 a. 

An Account of the Regenerative Metallous 
Enchymoma. 

Thang, probably + 9th. 
Thao Chih B .  
TT/grg, also excerpted, in YCCC, ch. 70, 

pp. 13 a ff. 
Huan Tan Chou Hou Chiieh Pf H @ 3. 

Oral Instructions on Handy Formulae for 
Cyclically Transformed Elixirs [with 
illustrations of alchemical apparatus]. 

Ascr. Chin, c. +320. 
Actually Thang, including a memorandum 

of + 875 by Wu Ta-Ling G E, and 
the rest probably by other hands within a 
few years of this date. 

Attrib. KO Huna l% B'. -- - -. 
TT/908. 

Huan Tan Chung Hsien Lun W Pf 2 fa 2% 
Pronouncements of the Company of the 

Immortals on Cyclically ~ k n i f o r m e d  
Elixirs. 

Sung, +1052. 
Yang Tsai G. 
TTlz30. 
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Huan Tan Fu Ming Phien j$ gd B. 

Book on the Restoration o f  Life by the 
Cyclically Transformed Elixir. 

Sung, + 12th cent., c. + 1175. 
Hsiieh Tao-Kuang B a %. 
T T /  I 074. 

Huan Tan Nei Hsiang Chin Yo  Shih ie Pf m R 
&%,l%. 

[= Hei Chhim Shui Hu Lun and Hung 
Chhien Huo Lung Lun.] 

A Golden Key to the Physiological Aspects 
o f  the Regenerative Enchymoma. 

W u  Tai, c. fg50. 
Ph&ng Hsiao 3 ftW. 
Now but half a chapter in YCCC, ch. 70, 

pp. I a ff., though formerly contained in 
the Tao Tsang. 

Huan Tan Pi Chiieh Yang Chhih-Tau Shen 
Fang i E ? ~ ~ ~ ~ z & T ~ ~ .  

The  Wondrous Art o f  Nourishing the 
(Divine) Embryo (lit. the Naked Babe) by 
the use o f  the secret Formula o f  the Re- 
generative Enchymoma [physiological 
alchemy]. 

Sung, probably late + 12th. 
Hsii Ming-Tao 3 ;rAa g. 
TT/229. 

Huan Yii ShihMo %?as. 
On the Beginning and End o f  the World 

[the Hebrew-Christian account o f  crea- 
tion, the Four Aristotelian Causes, 
Elements, etc.]. 

Ming, + 1637. 
Kao I-Chih (Alfonso Vagnoni) 8 --,g. 
Bernard-MaEtre (18), no. 283. 

Huan Yuan Phien 3 B. 
Book o f  the Return to the Origin [poems on 

the regaining o f  the primary vitalities in 
physiological alchemy]. 

Sung. c. + I 140. 
Shih Thai ;fi S. 
T T /  I 077. Also in Hsiu C h  Shih Shu 

(TT/z6o), ch. 2. 

Huang Chi Ching Shih Shu I $g & S. 
Book o f  the Sublime Principle which 

governs All Things within the World. 
Sung, c. + 1060. 
Shao Yung 
TTlroz8. Abridged in Hsing Li Ta C h h h  

and H* Li Ching I. 
Huang Chi Ho Pi Hsien Ching 3 33ii M fa B. 

[= Yin Chen yen Tung-Hua Chhg MO Huang 
Chi Ho Pi Ch& Tao Hsien Ching.] 

The  Height o f  Perfection (attained by) 
Opening and Closing (the Orifices o f  the 
Body); a Manual o f  the Immortals [phys- 
iological alchemy, rmei tan techniques]. 

Ming or Chhing. 
Attrib. Y in  chen jen (Ph&ng-Thou) 

FEAGZrn). 
Ed. Min I-T6 - Ll, c. 1830. 
In Tao Tsang Hsii Pien (Chhu chi), 2, from 

a MS. preserved at the Blue Goat Temple 
8 F (Chhengtu). 

Huang Pm Ching a B. 
Mirror o f  (the Art o f )  the Yellow and the 

White bhysiological alchemy]. 
Ming, + I 598. 
Li Wen-Chu 4 K B. 
Comm. Wang Chhing-Cheng 3 iq 5. 
In Wai Chin Tan coll., ch. z (CTPS,  p& 

7). 
Huang-Thicn Shg-Chhing Chin Chhiieh T i  

Chiin Ling Shu Tzu-W& Shang Ching 
~ X . l = ~ ~ M % ~ ? ! Z S % ~ J z @ .  

Exalted Canon o f  the Imperial Lord o f  the 
Golden Gates, Divinely Written in Purple 
Script; a Huang-Thien Shang-Chhing 
Scripture. 

Chin, late +4th, with later revisions. 
Writer unknown. 
TT/634. 

Huung Thing Chung Ching Ching R rp -Iff. B. 
[= Thai-Shang Huang Thing Chung Ching 

Ching.] 
Manual o f  the Middle Radiance o f  the 

Yellow Courts (central regions o f  the 
three parts o f  the body) [Taoist anatomy 
and physiology]. 

Sui. 
Li Chhien-Chh&ng 3 S. 
TT11382, completing TT/398-qw. 
C f .  Maspero (7),. pp. 195, 203. 

Huang Thing Nei Chng W u  Tsang Liu Fu Pzi 
Hsieh Thu ~ ~ W B ~ ~ k f f ; F ~ i P a ~  

Diagrams o f  the Strengthening and Weaken- 
ing o f  the Five Yin-viscera and the Six 
Yang-viscera (in accordance with) the 
(Jade Manual of the) Internal Radiance of 
the Yellow Courts. 

Thang, c. + 850. 
H u A n  a%. - .  . 

TTI429. 
Huang Thing Nei Ching Wu Tsang Liu Fu Thu 

BErn-Rt-r6Rkflbril. 
Diagrams o f  the Five Yin-viscera and the 

Six Yang-viscera (discussed in the Jade 
Manual of the) Internal Radiance of the 
Yellow Courts [Taoist anatomy and physi- 
ology; no illustrations surviving, but much 
therapy and pharmacy]. 

Thang, +848. 
Hu An #J (title: Thai-pai Shan Chien 

SuNi i )  %FiCLIB%&. 
In Hsiu Chen Shih Shu (TT/z6o), ch. 54. 
Illustrations preserved only in Japan, MS. of 

before +985. 
SIC, p. 223; Watanabe Kozo ( I ) ,  pp. 112 ff. 

Hrtang T* Nei Ching Yii Ching E m 
-%#L?. 

[ L ~ h a i - s h a n ~  Huang Thing Nk Ching YiZ 
Ching.] 

Jade Manual o f  the Internal Radiance o f  the 
Yellow Courte (central regions o f  the 
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H u a g  Thing Nei Ching Yii Ching (cont.) 
+ree parts of the body) [Taoist anatomy 
and physiology]. In 36 chang. 

L/Sung, Chhi, Liang or Chhen. + 5th or 
+ 6th. The oldest parts date probably 
from Chin, about + 365. 

Writer unknown. Allegedly transmitted by 
immortals to the Lady Wei (Wei Fu Jen), 
i.e. Wei Hua-Tshun 1 E_. 

TT/328. 
Paraphrase by Liu Chhang-Sh@ng fl M Lk 

(Sui). TTI398. 
Comms. by Liang Chhiu Tzu R E F 

(Thang), TT/399, and Chiang Shen-Hoiu 
n a B (sung), TTJ~W. 

Cf. Maspero (7). p. 239. 
Huang Thing Nei Ching Yu Ching Chu R B W 

kESB. 
Commentary on (and paraphrased text of) 

the Jade MU-l of the Internal Radiance 
of the Yellow Courts. 

Sui. 
Liu Chhang-Shhg a -Si Lk. 
TT1398. 

Huang Thing Nei Ching (Yil) Ching Chu E B 
F3Roi)@&. 

Commentary on the Jadc Manual of the 
Internal Radiance of the Yellozu Courts. 

Thang, +8th or +gth. 
Liang Chhiu Tzu (ps.) @E F. 
TT/399, and in Hsiu Chen Shih Shu 

(TT/26o), chs. 55-57; and in YCCC, 
chs. I I, 12 (where the first 3 chang (30 
verses) have the otherwise lost commentary 
of Wu Chh@ng Tzu B a 3). 

Cf. Maspero (7). PP. 239 ff. 
Huang Thing Nei Wai Ching Yii Ching Chkh 

REFJfi*35B!H. 
Explanation of the Jade Manuals of the 

Internal and External Radinnces of the 
Yellow Courts. 

Sung. 
Chiang Shen-Hsiu #l$ @ B. 
TT14oo. 

~. 

- EBI 
[P Thai-Shmg Huang Thing Wai Ching Yii 

Ching.] 
Jade Manual of the External Radiance of 

the Yellow Courts (central regions of the 
three parts of the body) [Taoist anatomy 
and physiology]. In 3 chihrr. 

H/Han, San Kuo or Chin, +znd or +grd. 
Not later than +3w. 

Writer unknown. 
TTI329. 
Comms. by Wu Chh@ng Tzu @, P (early 

Thang) YCCC, ch. 12; Liang Chhiu Tzu 
R G 4 (late Thang), TT/z6o, chs. 58-60; 
Chiang Shen-Hsiu (Sung), 
TTI400. 

Cf. Maspero (7), pp. 195 ff., 428 ff. 

Huang Thing Wai CKng Yil Ching Chu E 5 
*ZSR. 

Commentary on the .7a& Mamurl of the 
External kadicmce f the Yellow courts. 

Sui or early Thang, +7th. 
Wu Chh@ng Tzu (ps.) B fi fi. 
In YCCC, ch. 12, pp. joa ff. 
Cf. Maspero (7). p. 239. 

Humg Thing Wai Ching Yii Ching Chu R E f i  
8 4 E 3 .  

Commentary on the Jade Manual of the 
External Radiance of the Yellm Courts. 

Thang, + 8th or +g*. 
Liang Chhiu Tzu (ps.) .B 5 -3.. 
In Hsiu Chen Shih Shu (TT/z6o), chs. 58- 

60. 
Cf. Maspen, (71, PP. 239 ff. 

Huang Ti Chiu Ting Shen Tan Ching Chileh 
ABTftBtCf@BtrjF4.l%. 

The Yellow Emperor's Canon of the Nine- 
Vessel Spiritual Elixir, with Explanationcr 

Early Thang or early Sung, but incorpo- 
rating as ch. I a canonical work probabIy 
of the +znd cent. 

Writer unknown. 
TTl878. Also, abridged, in YCCC, ch. 67, 

pp. 1 a  ff. 
HuangTiNeiChing,LingShu Reijtlbsrn. 

The Yellow Emperor's Manual of Corporeal 
(Medicine), the Vital Axis [medical 
physiology and anatomy]. 

Probably C/Han, c. - 1st century. 
Writers unknown. 
Edited Thang, +762, by Wang Ping 3 a. 
Analysis by Huang Wen (I). 
Tr. Chamfrault & Ung Kang-Sam (I). 
Commentaries by Ma Shih l (Ming) 

and Chang Chih-Tshung .g @l 
(Chhing) in TSCC, I shu tien, chs. 67 to 88. 

Huang Ti Nei Ching, Ling Shu, Pai Hua Chieh 
See Chhen Pi-Liu & ChCng Cho-Jen ( I ) .  

Huang Ti Nei Ching, Su W& g: @ ?g @ m. 
The Yellow Emperor's Manual of Corpor- 

eal (Medicine); Questions (and Answers) 
about Living Matter [clinical medicine]. 

Chou, remodelled in Chhin and Han, 
reaching final form c. - 2nd century. 

Writers unknown. 
Ed. & comm., Thang (+762), Wang Ping 
E a; Sung (c. + IO~O), Lin I H ;F. 

Partial trs. Hiibotter (I), chs. 4, 5 ,  ro, 11, 

21 ; Veith (I); complete, Chamfrault & 
Ung Kang-Sam (I). 

See Wang & Wu (I), pp. 28 ff.; Huang W k  
(1). 

HuangTiNn'ChingSuW&rIP&en ERBtJ 
W%rni.gtE. 

The Missing Chapters from the Questions 
and Amers  of the Yellm Emperor's 
Manual of Corporeal (Medicine). 

h r .  pre-Han. 
Sung, preface, + 1099. 
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Huang Ti  Nei Ching Su Wkr I Pirim (mt.) Huo Hung Chhieh Yao A &!!g! I. 

Ed. (perhaps written by) Liu Wen-Shu Essentials of Gunnery. 
R ?l%?. Ming, + 1643. 

Often appended to his Su W& Ju Shih Yiln Chiao Hsii B B. 
ChhiAoLun(q.v.) %MAi%S%dE% With the collaboration of Thang Jo-Wang 

Huang Ti Nei Ching Su W&, Pm Hua Chieh (J. A. Schall von Bell) E. 
See Chou F&ng-Wu, Wang Wan-Chieh & Bernard-Maitre (18), no. 334. 

Hsii Kuo-Chhien (I). Huo Lien Ching A a. 
H m g  Ti Pa-shih-i Nun Ching Tsuan Thu Chil Manual of the Lotus of Fire Cphysiological 

Chieh 35% ~ - f - - - ~ ~ ~ ~ 6 1 ~ ~  alchemy]. 
Diagrams and a Running Commentary for Ming or Chhing. 

the Manual of (Explanations Concerning) Attrib. Liu An. a E (Han). 
Ei~hty-one Dificult (Passages) in the Yellow In Wai Chin Tan, coll., ch. I (CTPS, p& 6). 
Emperor's (Manual of Corporeal Medicine). Hue Lung Ching ))( 88 B. 

Sung, + 1270 (text H/Han, + 1st). The Fire-Drake (Artillery) Manual. 
Li Kung @W. Ming, + 1412. 
TT/IOIZ. Chiao YU RZ.  

Huang Ti Pao Tscmg Ching E E j& B. The first part of this book, in three sections, 
Perhaps an alternative name for Hsien- is attributed fancifully to Chuko Wu-Hou 

Yuan Pao Tsang (Chhang Wa'> Lun, q.v. (i.e. Chuko Liang), and Liu Chi a 
Huang Ti Yin Fu Ching j$$ @ B B. (+ I311 to + 1375) appears as co-editor, 

See Yin Fu Ching. really perhaps co-author. 
Huang Ti Yin Fu Ching Chu 3 'iif B p B. The second part, also in three sections, is 

Commentary on the Yelloro Emperor's Book attributed to Liu Chi alone, but edited, 
on the Hammy of the Seen and the Unseen. probably written, by Mac !hi-Ping 
Sung. in +1632. 
Liu Chhu-HsUan ZB3] a 3. The third part, in two sections, is by Mao 
T T / I I ~ .  Yuan-I S 5% e9& Cfl. + 1628) and edited 

Huang Yeh Fu a B. by Chuko Kuang-Jung g E 
Rhapsodic Ode on ' Smelting the Yellow' whose preface is of + 1644, Fang Yuan- 

[alchemy]. Chuang f j  % a & Chung Fu-Wu W E. 
Thang, c. +84o. Huo Lung Chiieh A m 3. 
Li T&-Yii +@R. Oral Instructions on the Fiery Dragon 
In Li W&-Jao Pieh Chi, ch. I. [proto-chemical and physiological alchemy]. 

Huang Yeh Lun B l. Date uncertain, ascr. Yuan, + 14th. 
Essay on the 'Smelting of the Yellow' Attrib. Shang Yang Tsu Shih k E ILL B. 

[alchemy]. In Wai Chin Tan (coll.), ch. 3 (CTPS, p& 8). 
Thang, c. + 830. Hupn" Thung Chih m i t  $& ,g. 
Li TC-Yil gl5 a. Historical Geography of Hupei Province. 
In TV& Yuan Ying Hua, ch. 739, p. 15a, Min Kuo, 1921, but based on much older 

and Li W&-Jao W m  Chi, ch. 4. records. 
Hui Ming Ching & B. See Yang ChhCng-Hsi (ed.) (I) 1 iJ4 !j#. 

[= Tsui-Shang I Chhkrg Hui Ming Ching, Hsi Chhi Tshung Hua 8% 
also entitled Hsii Ming F-.] (SKCS has Yii I). 

Manual of the (Achievement of) Wisdom Western Pool Collected Remarks. 
and the (Lengthening of the) Life-Span. Sung, c. + I 150. 

Chhing, + 1794. Yao Khuan f X. 
Liu Hua-Yang B 3 E. Hsi Chhing Ku Chien B g &. 
Cf. Wilhelm & Jung (I), editions after 1957. Hsi Chhing Catalogue of Ancient Mirrors 

Hung Chhien Huo Lung Lun #S E A M. (and Bronzes) in the Imperial Collection. 
Discourse on the Red Lead and the Fire (The collection was housed in the Library 

Dragon. of Western Serenity, a building in the 
Alternative title of Huan Tan Nei Hsiang southern part of the Imperial Palace). 

Chin Yo Shih, q.v. Chhing, + 1751. 
Hung Chhien Ju Hei Chhien C&eh 8 A Liang Shih-Ch&ng E. 

&S. Hsi Shun Chhun Hsien Hui Chen Chi & l 
Oral Instructions on the Entry of the Red 114 fl E 33- 

Lead into the Black Lead. ATme Account of the Proceedings of the Com- 
Probably Sung, but some of the material panyof ImmortalsintheWesternMountains. 

perhaps older. Thang, c. +gm. 
Compiler unknown. Shih Chien-Wu B R z. 
TTIg34. TT1243. 
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Hsi Shang Fu Than R JZ B. 
Old-Fashioned Table Talk. 
Yuan. c. + I 290. 
~ i i ~ k n  a&. 

Hsi Wang Mu Nii Hsiu C h g  Thu Shih Tst 
%Z-2&BiE;%-f- BB. 

The Ten Rules of the Mother (Goddess) 
Queen of the West to Guide Women 
(Taoists) along the Right Road of 
Restoring (the Primary Vitalities) Ephy- 
siological alchemy]. 

Ming or Chhing. 
Attrib. Lu Yen 8 (+8th century). 
Shen I-Ping et al. % - 
Comm. Min I-T& ef3 - (c. 1830). 
In  Tao Tsang Hni Pien (Chhu chi), 19. 

Hsi- Yang Huo Kung Thu Shuo B A & W 2% 
Illustrated Treatise on European Gunnery. 
Ming, before + I 625. 
Chang Tao & Sun HsUeh-Shih 
m&%. 

Hsi Yo Hua-Shun CIdh E #l 1 & 8. 
Records of Hua-Shan, the Great Western 

Mountain. 
Sung, c. + 1170. 
Wana Chhu-I 3 I--. 
TT/$~. 

Hsi Yo Tou hsim-S& Hsiu Chen Chih Nan 
m ~ 3 i ? % & O E % ~ .  

Teacher Tou's South-Pointer for the 
Regeneration of the Primary (Vitalities), 
from the Western Sacred Mountain. 

Sung, probably early + 13th. 
Tou hsien-s&ng '@ 11B& g. 
In Hsiu Chen Shih Shu (TT/zbo), ch. 21, 

pp. Ia to 66. 
Hsi YuChi E@%. 

A Pilgrimage to the West [novel]. 
Ming, c. + I 570. 
Wu chh&ng-fin &Z& 8 l. 
Tr. Waley (17). 

Hsi Yu Chi. 
See Chhang-Chhm Chm Jen Hsi Yu Chi. 

Hn' Yu Chiu W& W@gW. 
Old Traditions of the Western Countries [a 

conflation, with abbreviations, of the 
Hsi Yii W& Chien Lu and the Sh&g Wu 
Chi, q.v.1. 

Chhing, + 1777 and 1842. 
Chhun Yuan Chhi-shih-i Lao-jen $& -t: 

+ - s A & W e i Y u a n  RRJ 
Arr. Cheng Kuang-Tsu (1843) % m. 

Hsi Yii Thu Chi B W. 
Illustrated Record of Western Countries. 
Sui, +61o. 
Phei Chti %B. 

Hsi Yii W&ChienLu BMMJ!,&. 
Things Seen and Heard in the Western 

Countries. 
Chhing, + 1777. 
Chhun Yuan Chhi-shih-i Lao-jen 

&%la-k-l--ZA. 

m e  71-year-old Gentleman of the Cedar 
Garden.] 

Bretschneider (z), vol. I, p. 128. 
Hsi Y m  Lu B h. 

The Washing Away of Wrongs (i.e. False 
Charges) [treatise on forensic medicine], 

Sung, + 1247. 
Sung Tzhu *B. 
Partial W., H. A. Gilw (7). 

H&ng Chh& B S. 
Records of Perfumes and Incense [in- 

cluding combustion-clocks]. 
Ming, betw. + 1618 and + 1641. 
Chou Chia-Chou JZj a. 

HsMngCkim @S. 
Notes on Perfumes and Incense. 
Ming, c. + I 560. 
Thu Lung E. 

HmmgKuo @a. 
The Realm of Incense and Perfumes. 
Ming. 
Mao Chin, F e. 

HsiangLu g&. 
[= Nan Fan HJMng Lu.] 
A Catalogue of Incense. 
Sung, -I-1151. 
Yeh Thing-Kuei P B. 

HsiangPhu G$#. 
A Treatise on Aromatics and Incense 

[-Clocks]. 
Sung, c. + 1073. 
ShenLi %&. 
Now extant only in the fonn of quotations 

in later works. 
HJMngPhu @m. 

A Treatise on Perfumes and Incense. 
Sung, c. + I I I ~ .  
Hung Chhu W%. 

HsMlgPhu 8%. 
[ = Hsin Tsuan Hsiang Phu 
or H- Chhen shih Hsirmg Phu.] 

A Treatise on Perfumes and Aromatic Sub- 
stances [including incense and combust- 
ion-clocks]. 

Sung, late + 12th or + I 3th; may be as late 
as + 1330. 

Chhen Ching @. 
HriangPhu E B .  

A Treatise on Incense and Perfumes. 
Yuan, + 1322. 
Hsiung Pheng-Lai m J# a. 

Hsiang Yao Chhao G B. 
Memoir on Aromatlc Plants and Incense. 
Japan, c. + I  163. 
Kuan-Yu (Kanyu) B %.MS. preserved at 

the B E & +$ Temple. Facsim. re- 
prod. in Suppl. to the Japanese Tripitaka, 
vol. 11. 

Hsieh Thim Chi B B. 
A Divulgation of the Machinery of Nature 

(in the Human Body, permitting the 
Formation of the Enchymoma). 
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Hsieh Thien Chi (cont.) 

Chhing, c. + 1795. 
Li Ong (Ni-Wan shih) 4 (Mr Ni-Wan). 
Written down in 1833 by Min Hsiao-Ken 
W 11. Eh. 

In  Tao Tsang Hsii Pien ( C h  ch), 4. 
H h L o C h i  { 1 4 % 3 .  

(Collected Poems) on the Happiness of the 
Holy Immortals. 

Sung, late + 12th cent. 
Liu Chhu-Hsiian Blli 2. . 

TT/I 127. 
H&- Y w n  Hmmg Ti Shui Chkg Yao Fa 11461 

E%?kR!SB. 
(Thirty-two) Medicinal Methods from the 

Aqueous (Solutions) Manual of Hsien- 
Yuan the Yellow Emperor. 

Date uncertain. 
Writer unknown. 
TT/922. 

Hsien- Yuan Pao T m g  Chhang Wei Lun @f B 
*R%%%. 

The Yellow Emperor's Expansive yet 
Detailed Discourse on the (Contents of 
the) Precious Treasury (of the Earth) 
[mineralogy and metallurgy]. 

Alternative title of Pao Tsang Lun, q.v. 
Hsim- Yuan Pao Tsang Lun IfcF R E R. 

The Yellow Emperor's Discourse on the 
Contents of the Precious Treasury (of the 
Earth). 

See Pao Tsang L m .  
Hsin Hsiu P h  Tshao R g. 

The New (lit. Newly Improved) Pharrna- 
copoeia. 

Thang, +659. 
Ed. Su Ching (= Su Kung) B (B B) 

and a commission of 22 collaborators 
under the direction first of Li Chi 4 B 
& Yii Chih-Ning ,& W, then of 
Chhangsun Wu-Chi 6 7% ,g. This 
work was afterwards commonly but in- 
correctly known as Thang P& Tshao. I t  
was lost in China, apart from MS. frag- 
ments at Tunhuang, but copied by a 
Japanese in + 73 I and preserved in Japan 
though incompletely. 

Hsin Lun l. 
New Discussions. 
H/Han, c. + 10 to + 20, presented + 25. 
Huan Than B. 
Cf. Pokora (g). 

Hsin Lun vr S. 
New Discourses. 
Liang, c. + 530. 
Liu Hsieh f l  PR. 

Hsin Thanp. Shu 3 B ft. 
New History of the Thang Dynasty 

[+618 to +go6]. 
Sunn. + 1061. 
O u G g  Hsiu B;j! #g & Sung Chhi 

% 18. 

Cf. des Rotours (2), p. 56. 
Partial trs. des Rotours (I, 2); Pfizmaier (66- 

74). For translations of passages see the 
index of Frankel (I). 

Yin-T& Index, no. 16. 
Hsin T u n  Hsiang Phu g m. 

See Hsiang Phu by Chhen Ching. 
H& Wu Tai Shih %r 7r3i R E. 

New History of the Five Dynasties [+ 907 
to -I-9591. 

Sung, c. + I ~ O .  

Ouyang Hsiu E B. 
For translations of passages see the index of 

Frankel (I). 
Hsin Yii R 3. 

New Discourses. 
C/Han, c. - 196. 
Lu Chia E'f . 
Tr. v. Gabain (I). 

Hsing Li Ching I B H S. 
Essential Ideas of the Hsing-Li (Neo- 

Confucian) School of Philosophers [a con- 
densation of the Hsing Li Ta Chhiian, q.v.1. 

Chhing, + 171 5. 
Li Kuang-Ti + E a. 

Hsing Li Ta Chhiian (Shu) B E A 2 (f ). 
Collected Works of (120) Philosophers of 

the Hsing-Li (Neo-Confucian) School 
[Hsing = human nature; Li = the 
principle of organisation in all Nature]. 

Ming, + 1415. 
Ed. H u  Kuang et al. a m. 

Hsing Ming Kuk  Chih B & 3 B. 
A Pointer to the Meaning of (Human) 

Nature and the Life-Span [physiological 
alchemy; the Kuk is a pun on the two 
kinds of thu, central earth where the 
enchymoma is formed]. 

Ascr. Sung, pr. Ming and Chhing, + 1615, 
repr. + 1670. 

Attrib. Yin Chen Jen $R $3, A. 
Written out by Kao T i  K g. 
Prefs. by Yti Yung-Ning et al. & &W. 

Hsing Shih H h g  Y m  B'$ #t S E?. 
Stories to Awaken Men. 
Ming, c. + 1640. 
F6ng M&ng-Lung ;,g l B. 

Hsiu Chen Chih Nun E 38 m. 
South-Pointer for the Regeneration of the 

 prima^ (Vitalities). 
See Hsi Yo Tou hsien-S& Hsiu Chm Chih 

Nan. 
Hsiu Chen Li Yen Chhao Thu ft5 if: 6 R $3 m. 

[= Chen Yuan Miao Tao Hsiu Tan Li Yen 
Chhao.] 

Transmitted Diagrams illustrating Tried and 
Tested (Methods of) Regenerating the 
Primary Vitalities [physiological alchemy]. 

Thang or Sung, before + 1019. 
No writer named but the version in YCCC, 

ch. 72, has Tung Chen Tzu (ps.) m E 7.. 
TT1149. 

W E E  
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Hsiu Chen Nei Lien Pi Miao Chu Chiieh jl& f T@ng Hsi-Hsien B a (Tzu Chin 
F4%%?9%8. Kuang Yao T a  Hsien B & Yt; {a . 

Collected Instructions on the Esoteric See van Gulik (3, 8). 
Mysteries of Regenerating the Primary Hsiu H& P h  Huo Lun f& {a $# f I. 
(Vitalities) by Internal Transmutation. Resolution of Doubts concerning the 

Sung or pre-Sung. Restoration to Immortality. 
Writer unknown. Sung, c. + 1220. 

Perhaps identical with Hsiu C h  Pi KO Chhang-K&ng g 6 E 
Chiieh (q.v.); now extant only in (Pai Yii-Chhan 8 @). 
quotations. In  TSCC, Shen i tien, ch. 300, i W&, pp. 

Hsiu Chen Pi Chiieh E E 3. 11 a ff. 
Esoteric Instructions on the Regeneration of Hsiu Lien Ta Tan Yao Chih @ f;$R A Pf P. 

the Primary (Vitalities). Essential Instructions for the Preparation of 
Sung or pre-Sung, before + 1136. the Great Elixir [with illustrations of 
Writer uncertain. alchemical apparatus]. 
In  Lei Shuo, ch. 49, pp. 5 a R. Probably Sung or later. 

Hsiu Chm Pim Nun (Tshan Ch&) R Writer unknown. 
BB. TT/905. 

[Chhi Yiin Shan Wu Yuan Ym Hsiu Chen Hsiu Tan Miao Yung Chih L i  Lun B P) 83 
Pien Nan Tshan Chhw.1 P3% an. 

A Discussion of the ~ifliiulties encountered 
in the Regeneration of the Primary 
(Vitalities) [physiological alchemy] ; with 
Supporting Evidence. 

Chhing, + 1798. 
Liu I-Ming a- (Wu Yuan Tzu 

E! 2 =l=). 
Comm., Min I-T@ H --W (c. 1830). 
In Tao Tsang Hsii Pien (Chhu chi), 23. 

Hsiu Chm Shih Shu #i E f- @. 
A Collection of Ten Tractates and Treat- 

ises on the Regeneration of the Primary 
(Vitalities) [in fact, many more than 
ten]. 

Sung, c. + 1250. 
Editor unknown. 
TTlz60. 
Cf. M a s ~ r o  (719 PP. 239, 357. 

Hsiu Chm Thai Chi Hun Yuan Thu B 
& B Z M .  

Illustrated Treatise on the (Analogy of the) 
Regeneration of the Primary (Vitalitiea) 
(with the Cosmogony of) the Supreme 
Pole and Primitive Chaos. 

Sung, c. + I 100. 

Hsiao Tao-Tshun R -3 @. 
TTi146. 

Hsiu Chen Thai Chi Hun Yuon Chih Hsiimi Thu 
Q E k % i E Z % f t W .  

Illustrated Treatise Expounding the Mystery 
of the (Analogy of the) Regeneration of 
the Primary (Vitalities) (with the Cos- 
mogony of) the Supreme Pole and 
Primitive Chaos. 

Thang, c. +830. 
Chin CMUan Tzu 4 P 4. 
TTl147. 

Hsiu Chen Ym I #B?$%. 
A Popular Exposition of (the Methods of) 

Regenerating the Primary (Vitalities) 
[Taoist sexual techniques]. 

Ming, c. + I 560. 

A   is cuss ion of the Marvellous Functions 
and Perfect Principles of the Practice of 
the Enchyrnoma. 

Late Sung or later. 
Writer unknown. 
TT1231. 
Refers to the Sung adept Hai-Chhan hsien- 

s&ng #g @ X  (Liu Tshao S). 
Hd Chen-Chiin Pa-shih-wu Hua Lu 3 

R+ 3i4t:e. 
Record of the Transfiguration of the Adept 

Hsii (Hsiin) at the Age of Eighty-five. 
Chin, +4th cent. 
Shih Tsh&n Y$. 
TT/445. 

Hd Chen-ChCn Shih Han Chi itT. R E Z E. 
The Adept Hsii (Sun's) Treatise, found in a 

Stone Coffer. 
Ascr. Chin. +4th cent., perhaps c. +370. 
Attrib. Hsii Hsiin R z. 
TT1944. 
Cf. Davis & Chao Yiln-Tshung (6). 

Hd H& Chuan m. 
Further Biographies of the Immortals. 
Wu Tai (H/Chou), between + 923 and 

+ 936. 
Shen Fen &B5). 
In  YCCC, ch. 113. 

Hd Ku Chai Chi Suan F a  ## 8 #j 3 f B. 
Choice Mathematical Remains Collected to 

Preserve the Achievements of Old [magic 
squares and other computational examples]. 

Sung, + 1275. 
Yang Hui %l. 
(In Yanx Hui Suan Fa.) 

Hd Kuang-Chhi Shou Chi B B S. W. 
Manuscript Remains of Hsii Kuang-Chhi 

[facsimile reproductions]. 
Shanghai, 1962. 

Hsii Ming Fang & 3. 
Precepts for Lengthening the Life-span. 
Alternative title of Hui Ming Ching (q.v.). 
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Hsii PO Wu Chih @J ,E. Attrib. Hua Tho A E. 

Supplement to the Record of tire Imest&a- First pub. Shen Chu & S. 
tion of Things (cf. PO Wu Chih). Cf. Ma Chi-Hsing (2). 

Sung, mid + I 2th century. Hsrlan Ming F& Chuan 3 m B. 
Li Shih ZJ 5. On the 'Mysterious Bright Powder' (puri- 

Hsii Shm H& Chumt @ @I fib m. fied sodium sulphate, Glauber's salt). 
Supplementary Lives of the Hsien (cf. Thang, c. +730. 

Shen Hsien Chuan). Liu Hsuan-Chen a 3 E. 
Thang. H& Nii Ching 3 & S. 
Shen Fen %R. Canon of the Mysterious Girl [or, the Dark 

Hd Shih Shih @ F$$ B. GirI]. 
Supplement to the Beginnings of All Affairs Han. 

(cf. Shih Shih). Writer unknown. 
H/Shu, c. +960. Only as fragment in Shuang Mei Ching An 
Ma Chien R E. Tshung Shu, now conflated with Su Nii 

Hsii Yen-Chou Shih Hua 5 B F# S. Ching, q.v. 
Hsii Yen-Chou's Talks on Poetry. Partial trs., van Gulik (3, 8). 
Sung, early + I zth, prob. c. + I I I I. H&n Phin Lu 2 & 6%. 
Hsu Yen-Chou m. Record of the (Different) Grades of Im- 

Hzllan Chieh Lu E f@ B. mortals. 
See Hsiian Chieh Lu 3 fj?$ e. Yuan. 

Hsllmr Chieh Lu -4; @. a. Chang Thien-Yil R B. 
The Mysterious Antidotarium [warnings TT/773. 

against elixir poisoning, and remedies for Cf. Chhen Kuo-Fu (l), 1st ed., p. 260. 
it]. Hsiian Shih Chih B 3 ,E. 

Thang, anonymous preface of +855, prob. Records of Hsiian Shih. 
first pr. between + 847 and + 850. Thang. c. + 860. 

Writer unknown, perhaps Hokan Chi Chang T u  %S. 
%?!R- Hsrlan Shuang Chang Shang Lu 3 $3i l. 

The  first printed book in any civilisation on Mysterious Frost on the Palm of the Hand; 
a scientific subject. or, Handy Record of the Mysterious 

TT/9zr, and in YCCC, ch. 64, pp. 5 a  ff. Frost [preparation of lead acetate]. 
Hsilan F h g  Chhing Hw' Lu 3 B B @ @. Date unknown. 

Record of the Auspicious Meeting of the Writer unknown. 
Mysterious Winds [answers given by TT/ 938. 
Chhiu Chhu-Chi (Chhang-Chhun C h m  
Jen) to Chingiz Khan at their interviews I Chm Thang Ching Yen Fang E P B 
at Samarqand in + 12221. E@ h. 

Sung, +1225. Tried and Tested Prescriptions of the 
Chhiu Chhu-Chi 68 B a. True-Centenarian Hall (a surgery or 
TT/173- pharmacy). 

Hsi ia-HoPoKu ThuLu Bmf@ifim&. Ming, prob. +I@, c. + 1450. 
[= PO Ku Thu Lu.] Yang shih #&B;. 
Hsiian-Ho reign-period Illustrated Record I Chi Khao B 5$. 

of Ancient Objects [catalogue of the Comprehensive Annotated Bibliography of 
archaeological museum of the emperor Chinese Medical Literature. 
Hui Tsung]. See Taki Mototane (l). 

Sung, +l111 to +1125. IChai T a F a  K z A B .  
Wang F u  X or et al. See I Yin Thang I Chung Ching Kuang Wn' 

HsiiaKuaiHsirLu 3 ( . B @ B .  Ta Fa. 
The Record of Things Dark and Strange, I Chim Chih R &,g. 

continued Strange Stories fom I-Chien. 
Thang. Sung, c. + I 185. 
Li Fu-Yen 2JE a 3. Hung Mai 3k a. 

Hsjmr M h  MO Chiieh Nei Chuo Thu 3 E I Chin Ching $3 S. 
% A I M .  Manual of Exercising the Muscles and 

[= Hua Tho Nei Chuo Thu.] Tendons [Buddhist]. 
Illustrations of Visceral Anatomy, for the Ascr. N/Wei. 

Taoist Sphygmological Instructions. Chhing, perhaps + 17th. 
Sung, + 1095, repr. + 1273 by Sun H u m  Attrib. Ta-MO (Bodhidhanna) a 
g f& with the inclusion of Yang Chieh's Author unknown. 
illustrations. Reproduced in Wang Tsu-Yuan (I). 

19-2 
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I Ching BB'. going back to I Yin (legendary minister) 
The Classic of Changes [Book of Changes]. and his Pharmacal Potions, and to (Chang) 
Chou with C/Han additions. Chung-Ching (famous Han physician). 
Compilers unknown. Yuan, + 1294. 
See Li Ching-Chih (I, a); Wu Shih-Chhang Wang Hao-Ku E *. 

(1). ICK, p. 863. 
Tr. R. Wilhelm (2); Legge (9); de Harlez (I). Ishinha 
Yin-T& Index, no. (suppl.) 10. See I Hsin Fang. 

I Hrin Fang (Ishinhd) B rD 2. 
The Heart of Medicine Cpartly a collection gih Chih Lu B Be. 

of ancient Chinese and Japanese books]. Daily Additions to Knowledge. 
Japan, + 982 (not printed till 1854). Chhing, + 1673. 
Tamba no Yasuyori Pf. rift a. Ku Yen-Wu g R. 

IHsiichJuM& @ & A n .  gihHuaChuChiaP&Tshao Rss%&ft. 
Jamca Medicinae [a general system of The Sun-Rays Master's Pharmaceutical 

medicine]. Natural History, collected from Many 
Ming, + 1575. Authorities. 
Li Chhan Wu Tai and Sung, c. +972. 

I Hsiieh Yuan Liu Lun S 82 M. Often ascribed by later writers to the 
On the Origins and Progress of Medical Thang, but the correct dating was recog- 

Science. nised by Thao Tsung-I in his Cho K& 
Chhing, + 1757. Lu (+ 1366) ch. 24, p. 17b. 
Hsii Ta-Chhun 3t; B. Ta  Ming M. 
(In Hsii Ling-Thai I Shu C W n  Chi.) (Jih Hua Tzu L3 6 the Sun-Rays 

M& A' Chih p7 4 8. Master.) 
Confidential Guide to Medicine. (Perhaps Thien Ta-Ming SW). 
Ming, + 1578. Jih Yiieh Hsiian Shu Lun B m a. 
Chang Ssu-Wei $B B. Discourse on the Mysterious Axis of the 

I Shan Tsa Tsuan )%& g. Sun and Moon [i.e. Yang and Yin in 
Collected Miscellany of (Li) I-Shan [Li natural phenomena; the earliest interpre- 

Shang-Yin, epigrams]. tation (or recognition) of the Chm I Tshan 
Thang, c. + 850. Thung Chhi (q.v.) as a physiological 
Li Shang-Yin Zj4 1 B. rather than (or, as well as) a proto- 
Tr. Bonmarchand (I). chemical text]. 

I Shih if$ e. Thang, c. + 740. 
Leisurely Histories. Liu Chih-Ku a3JI -&. 
Thang. Now extant only as quotations in the Tao 
Lu Shih BE. Shu (q.v.), though at one time contained 

I Su Chi %@a. in the Tao Tsang separately. 
Records of Barbarian Customs. Ju Yao Ching B. 
Alternative title of PR' Lu F& Su, q.v. Mirror of the All-Penetrating Medicine (the 

IThuMingPien &la$@. enchymoma), [rhyming veraes]. 
Clarification of the Diagrams in the (Book Wu Tai, c. +940. 

of) Changes [historical analysis]. Tshui Hsi-Fan B. 
Chhing, + 1706. TT1132. and in TTCY (M chi, 5). 
Hu Wei ;kfl a. With commentaries by Wang Tao-Yuan 

I Wei Chhien Tso Tu g. E g (Yuan); Li Phan-Lung + 
Apocryphal Treatise on the (Book of) (Ming) & Ph&ng Hao-Ku jlj '& 

Changes; a Penetration of the Regularities (Ming). 
of Chhien (the first kua). Also in Hsiu Chm Shih Shu (TT/z6o), 

C/Han, - 1st or + 1st century. ch. 13, pp. I a ff. with commentary by 
Writer unknown. Hsiao Thing-Chih R B 3 (Ming). 

IWeiHoThuShu .J'~m.ialmR. Also in Tao Hm Chin Liang, pp. 35a ff., 
Apocryphal Treatise on the (Book of) with comm. by Fu Chin-Chhiian & & 

Chanzes; the Numbers of the Ho Thu (Chhing). 
(Diagram). See also Thien Yuan Ju Yao Ching. 

H/Han. Cf. van Gulik (g), pp. 224 ff. 
Writer unknown. 

I Yin Thang I Chung Ching Kuang Wei Ta Fa  Kan Chhi Shih-liu Chum Chin Tan B JRt f -  
~ + ~ ~ ~ i + ~ a ~ ~ s .  aan. 

[= I Chia Ta Fa or Kuang Wei Ta Fa.] The Sixteen-fold Cyclically Transformed 
The Great Tradition (of Internal Medicine) Gold Elixir prepared by the 'Responding 
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Kan Chhi Shih-liu Chuan Chin Tan (cont.)! 
to the Chhi' Method [with illustrations of 
alchemical apparatus]. 

Sung. 
Writer unknown. 
TTl904. 

Kan Y i q  Ching g m 8. 
On Stimulus and Response (the Resonance 

of Phenomena in Nature). 
Thang, c. + 640. 
Li-Shun-FCng Z$ $$! m. 
See Ho & Needham (2). 

Kan Ying Ln' Tshung Chih g $$ ,S. 
Record of the Mutual Resonances of 

Things according to their Categories. 
Chin, c. +295. 
Chang Hua 3. 
See Ho & Needham (2). 

Kao Shih Chuan i& + B. 
Lives of Men of Lofty Attainments. 
Chin, c. +275. 
Huangfu Mi p B E. 

K& Hsin Yii TshB + B. 
Precious Secrets of the Realm of KCng and 

Hsin (i.e. all things connected with 
metals and minerals, symbolised by these 
two cyclical characters) [on alchemy and 
pharmaceutics. KCng-Hsin is also an 
alchemical synonym for gold]. 

Ming, +1421. 
Chu Chhuan gm, (Ning Hsim Wang 

@ & 5, prince of the Ming). 
Extant only in quotations. 

K& Tao Chi A s S .  
Collection of Procedures of the Golden Art 

(Alchemy). 
Sung orYuan, date unknown but after + I 144 
Writers unknown. 
Compiler, MCng Hsien chU shih S @f E zk. 
TT1946. 

Khai-Pao Hsin Hsiang-Ting P& Tshao - - . ~ 

ABztiD. 
New and More Detailed Pharmaco~oeia of 

the Khai-Pao reign-period. - .  

Sung, +973. 
L iuHan a @ , M a C h i h  ,F$,s,and 

7 other naturalists, under the direction of 
Lu To-Hsun g,. 

Khai-Pao P& Tshao H g. 
See Khai-Pao Hsin Hsiang-Ting P& Tshao. 

Khun Yii KO Chih fl @J a a. 
Investigation of the Earth Western min- 

ing methods based on Agricola's De Re 
Metallica!. 

Ming, + 1639 to 1640, perhaps never printed. 
TCng Yii-Han (Johann Schreck) B 413 

& (or) Thang Jo-Wang (John 
Adam Schall von Bell). 

KhungCldKoChih B E # % B .  
A Treatise on the Material Composition of 

the Universe [the Aristotelian Four 
Elements, etc.]. 

Ming, + I 633. 
Kao I-Chih (Alfonso Vagnoni) & --. ,g. 
Bernard-Maftre (IS), no. 227. 

Khmg shih Tsa Shuo E F;P %. 
Mr Khung's Miscellany. 
Sung, c. + 1082. 
Khung Phing-Chung a F lift. 

KO Chih Ching Yuar $& g A. 
Mirror of Scientific and Technological 

Origins. 
Chhing. + 1735. 
Chhen Yuan-Lung Z m. 

KO Chih Tshao $5 3. 
Scientific Sketches [astronomy and cos- 

mology; part of Han Yii Thung, q.v.1. 
Ming, + 1620, pr. + 1648. 
Hsiung Ming-Yu a f f  3. 

KO Hsien Ong Chou Hou Pei Chi Fang I W B - .. 

mamah. 
The Elder-Immortal KO (Hung's) Hand- 

book of Medicines for ~mergeicies. 
Alt. title of Chou Hou Pn' Chi Fang (q.v.). 
TT11287. 

KO Hung Chen Chung Shu % Fp a. 
Alt. title of Chen Chung Chi (q.v.). 

KO Ku Yao Lun a 8 B a. 
Handbook of Archaeology, Art and Anti- 

quarianisn. 
Ming, + 1387, enlarged and reissued + 1459. 
Tshao Chao B a. 

KO Wu Tshu Than $& & Ss S. 
Simple Discourses on the Investigation of 

Things. 
Sung, c. +980. 
Attrib. wrongly to Su Tung-Pho I E B. 
Actual writer (Lu) Tsan-Ning (6%) 

(Tung-Pho hsien-s&ng). With later addi- 
tions, some concerning Su Tung-Pho. 

Konjaku Momgatmi -+ B & l. 
Tales of Today and Long Ago (in three 

collections: Indian, 187 stories and tradi- 
tions, Chinese, 180, and Japanese, 736). 

Japan (Heian), + I 107. 
Compilers unknown. 
Cf. Anon. ( I O ~ ) ,  pp. 97 ff. 

Konjaku Monogatarishii LS 3 &J M B. 
See Kottjaku Monogata'. 

Ku Chin I Thung (Ta Chhiian) 8 4 $& (k E). 
Complete System of Medical Practice, New 

and Old. 
Ming, + 1556. 
Hsu Chhun-Fu R b. 

Ku Thung Thu Lu #l B. 
Illustrated Account of the (Mining), Smelt- 

ing and Refining of Copper (and other Non- 
Ferrous Metals). 

See Masuda Tsuna ( I ) .  
Ku Wei Shu 3 W. 

Old Mysterious Rooks [a collection of the 
apocryphal Chhan-Wei treatises]. 

Date uncertain, in part C/Han. 
Ed. Sun Chio g (Ming). 
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Ku W& Lung Hu Ching Chu Su X I @ Krmgyang Chuan 4 F (B[. 
and Ku W& Lung Hu Shang Ching Master Kungyang's Tradition (or Com- 

Chu ~%?X%kk@!!Ek. mentary) on the Sprina and Autumn 
See Lung Hu Shan,q Ching C h .  Annals. 

Ku W& Tshan Thung Chhi Chi Chieh * ff Chou (with Chhin and Han additions), 
id%g%. late - 3rd and early -2nd centuries. 

See Ku W& Chou I Tshan Thung Chhi Chu. Attrib. Kungyang Kao & but more 
Ku W& Tshan Thung Chhi CIrien Chu Chi Chieh probably Kungyang Shou F S. 

T!7ff&%W%%!!z%%. See Wu Khang (I);  van der Loon (I). 
See Ku TV& Chou I Tshan T h n g  Chhi Chu K m  Shih Pu a E U. 

Ku W& Chou I Tshan Thung Chhi Chu Emendations to the National Histories. 
Fd&@R%%. Thang, c. + 820. 

Commentary on the Ancient Sa-ipt Version Li Chao +@. 
of the Kinship of the Three. Km Yii Am. 

Chhing, + 1732. Discourses of the (ancient feudal) States. 
Ed. and comm. Yuan Jen-Lin gt &H. Late Chou, Chhin and C/Han, containing 
See Vol. 5, pt. 3. much material from ancient written 

Ku W& Tshan Thung Chhi San H h g  Lei Chi records. 
Chieh ?3Z&iZl%S@%$&@$. Writers unknown. 

See Ku W& Chou I Tshan Thung Chhi Chu. 
Kuan Khuei Pien v a. LaoHsCehAnPiChi s@iaf$S!#E. 

An Optick Glass (for the Enchymoma). Notes from the Hall of Learned Old Age. 
See Min I-T& ( I ) .  Sung. c. + I  go. 

Kuan Yin Tau MpF. L u Y u  BB. 
[= W& Shih Chen Chiirg.] LaoTzuChungChing 5t341+1@. 
The Book of Master Kuan Yin. The Median Canon of Lao Tzu [on 
Thang, +742 (may be Later Thang or Wu physiological micro-cosmography]. 

Tai). A work with this title existed in the Writer unknown. 
Han, but the text is lost. Pre-Thang. 

Prob. Thien Thung-Hsiu Ff3 l;rJ E. In YCCC, ch. 18. 
Kuang Chhhg Chi E & E-. Lao Tau Shuo Wu Chhu Ching 4 a 5 l l. 

The Kuang-chh&ng Collection [Taoist writ- Canon of the Five Kitchens [the five 
ings of every kind; a florilegium]. viscera] Revealed by Lao Tzu [respiratory 

Thang, late +gth; or early Wu Tai, before techniques]. 
+933. Thang or pre-Thang. 

T u  Kuang-Thing ~ % E. Writer unknown. 
TT/6rr. In  YCCC, ch. 61, pp. 56 ff. 

KuangWeiTaFa BljBAE. Lci C h  Chin Tan W #& $j-. 
See I Yin Thang I Chung Ching Kuang Wei Lei Chen's Book of the Metallous Encyh- 

Ta Fa. moma. 
Kuang Ya  Ming, after + 140. 

Enlargement of the Erh Ya;  Litermy Lei Chen (ps. I )  1. 
Expositor [dictionary]. In Wai Chin Tan, ch. 5 (CTPS, p& 10). 

San Kuo (Wei) +230. Lci Chen Tan Ching B pl B. 
ChangI B B .  Alternative title of Lei Chen Chin Tan 

Ktuzng Yiin E a. (%v.). 
Enlargement of the Chhieh Yiin; Dictionary Lci C m  Phu Chi P& Shih Fang g B 

of the Sounds of Characters. 8 3. 
Sung. Classified Fundamental Prescriptions of 
(A completion by later Thang and Sung Universal Benefit. 

scholars, given its present name in + I O X  X.) Sung, + 1253. 
L u  Fa-Yen et al. % g .  Attrib. Hsii Shu-Wei ?:bX ((P. + 1132) 

Kun' Chung Chih Nun + B m. LciChingFuI R @ m x .  
A Compass for the Internal Compasses; or, Supplement to the Classics Classified; (the 

Orientations concerning the Rules and Institutes of Medicine). 
Measures of the Inner (World) [i.e. the Ming, + 1624. 
preparation of the enchyrnoma in the Chang Chieh-Pin fig. 
microcosm of man's body]. Lci Kung Phao Chih B 4 m, g. 

Sung or Yuan. + 13th or + 14th. (Handbook based on the )Venerable Master 
Chhen Chhung-Su iqt (Hsii Pai G ' s  (Treatise on) the Preparation (of 

TZU IQ%). Drugs). 
TT/z4o, and in TTC Y (shang m o  chi, 5). L/Sung, c. +470. 
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Lei Kung Phao Chi (cont.) 

Lei Hsiao a. 
Ed. Chang Kuang-Tou a E (Chhing), 

1871. 
Lei Kung Phao Chih Lun 3 & m. 

The Venerable Master h i ' s  Treatise on 
the Decoction and Preparation (of Drugs). 

L/Sung, c. +470. 
Lei Hsiao E@. 
Preserved only in quotations in Chkng Ln' 
P& Tshao and elsewhere, and reconsti- 
tuted by Chang Chi a a. 

LPC, p. 116. 
Ln' Kung Phao Chih Yao Hsing (Fu) Chieh 

~ ~ ; . ~ ~ e k ~ t b % ) B .  
(Essays and) Studies on the Venerable 

Master G ' s  (Treatise on) the Natures of 
Drugs and their Preparation. 

First four chapters J/Chin, c. + 1220. 
Li Kao *S. 
Last six chapters Chhing, c. 1650. 
Li Chung-Tzu R. 
(Contains many quotations from earlier 

Lei Kung books, + 5th century onwards.) 
LciKung Yao Tui %&@R. 

Answers of the Venerable Master Lei (to 
Questions) concerning Drugs. 

Perhaps L/Sung, at any rate before N/Chhi. 
Attrib. Lei Hsiao 8 g. 
Later attrib. a legendary minister of Huang 

Ti. 
Comm. by Hsii Chih-Tshai 2 ;P, 

N/Chhi + 565. 
Now extant only in quotations. 

LeiShuo m%. 
A Classified Commonplace-Book [a great 

florilegium of excerpts from Sung and 
pre-Sung books, many of which are 
otherwise lost]. 

Sung, + 1136. 
Ed. Tseng Tshao B. 

LiChi m%. 
[= Hsiao Tai Li  Chi.] 
Record of Rites [compiled by Tai the 

Younger]. 
(Cf. Ta Tai L i  Chi.) 
Ascr. C/Han, c. -701 - 50, but really 

H/Han, between + 80 and + 105, though 
the earliest pieces included may date from 
the time of the Analects (c. -465 to -450). 

Attrib. ed. Tai Shi.ng AJt l. 
Actual ed. Tshao Pao S. 
Trs. Legge (7); Couvreur (3); R. Wilhelrn 

(6). 
Yin-T& Index, no. 27. 

LiHaiChi  5FijGs. 
The Beetle and the Sea [title taken from the 

proverb that the beetle's eye view can- 
not encompass the wide sea--a biological 
book]. 

Ming, late + 14th century. 
Wang Khuei E I. 

LiSao  R E .  
Elegy on Encountering Sorrow [ode]. 
Chou (Chhu), c. -295, perhaps just before 
- 300. Some scholars place it as late as 
-269. 

Chhii Yuan &H. 
Tr. Hawkes (I). 

L i  Shih Chen Hsien Thi Tao Thung Chim E 
EflIl EB%E. 

Comprehensive Mirror of the Embodiment 
of the Tao by Adepts and Immortals 
throughout History. 

Prob. Yuan. 
Chao Tao-I a 4. 

TTIz93. 
L i  Tai Ming I M h g  Chhiu A R?g 88 88 %. 

Brief Lives of the Famous Physicians in 
All Ages. 

Sung, + 1040. 
Chou Shou-Chung JiFj Cf &. 

(Li Tai) Shen Hsien (Thung) Chien ([Wf R) %ijl W 
G&) Et. 

(Cf. Shen Hsim Thung Chien.) 
General Survey of the Lives of the Holy 

Immortals (in all Ages). 
Chhing, + 1712. 
Hsii Tao B (assisted by Li Li @a) & 

Chheng Yii-Chhi @ (assisted by 
Wang Thai-Su E ). 

Li Wei Tou Weir  rifftsiQ4&#$. 
Apocryphal Treatise on the Record of Rites; 

System of the Majesty of the Ladle [the 
Great Bear]. 

C/Han, - 1st or later. 
Writer unknown. 

L i  W&-Jao Chi + 3 Stl B. 
Collected Literary Works of Li TC-YIO 

(Wen-Jao), (+787 to +849). 
Thang, c. +855. 
Li T&-Yii +@R. 

Liung Chhiu Tau (Nei or Wai) R 3. 
See Huang Thing Nei Ching (Yii) Ching Chu 

and Huang Thing Wai Ching ( Y q  Ching 
Chu. 

LiangSsuKungChi R H & W .  
Tales of the Four Lords of Liang. 
Thang, c. +695. 
Chang Ytieh $BB. 

LMo Yang Tien W& Ta Pien TB E E m S a. 
[= Yin ChenJm Liao Yang Tien W& Ta A'en.] 
Questions and Answers in the (Eastern 

Cloister of the) Liao-yang Hall (of the 
White Clouds Temple at Chhing- 
chheng Shan in Szechuan) [on phpsio- 
logical alchemy, nei tan]. 

Ming or Chhing. 
Attrib. Yin Chen Jen 7f R A (Pheng- 

Thou % Ffl). 
Ed. Min I-Ti. B - B, c. 1830. 
In  Tao Tsang Hsii Pim (Chhu chi), 3, from 

a MS. preserved at the Blue Goat Temple 
W F g (ChhCngtu). 
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Lieh Hsien Chhilan Chuan ;5i0 1111 4 B. 
Complete Collection of the Biographies of 

the Immortals. 
Ming, c. + I 580. 
JVang Shih-ChCn E fit R. 
Collated and corrected by Wang Ylin- 

PhCng m. 
Lieh H& Chuan $g {h Cg. 

Lives of Famous Immortals (cf. Shen Hsim 
Chuan). 

Chin, +grd or +4th century, though 
certain parts date from about -35 and 
shortly after + 167. 

Attrib. Liu Hsiang m. 
Tr. Kaltenmark (2). 

Lin Chiang Hsien E 1111. 
The Immortal of Lin-chiang. 
Sung, + I I ~ I .  

Ts&ng Tshao @ a. 
In Hsiu Chen Shih Shu (TT/z6o), ch. 23, 

pp. I a ff. 
Ling-Pao Chiu Yu Chhang Yeh Chhi Shih Tu 

WangHsiianChang I f f h ! @ i E E B  
P E t P S .  

Mysterious Cantrap for the Resurrection of 
the Body and Salvation from Nothingness 
during the Long Night in the Nine Under- 
worlds; a Ling-Pao Scripture. 

Date uncertain. 
Writer unknown. 
TT1605. 

Ling-Pao CInmg Chm Tan Ch&h I ff $t R P) 
3. 

Supplementary Elixir Instructions of the 
Company of the Realised Immortals, a 
Ling-Pao Scripture. 

Sung, after + 1101. 

Writer unknown. 
TT1416. 
On the term Ling-Pao see Kaltenmark 

(4). 
Ling-Pao Wu Fu (H* l a 3 8 (S). 

See Thai-Shang Ling-Pao Wu Fu (Ching). 
Ling-Pao Wu Liang Tu Jen Shang Phin Miao 

Ching ?S%%SEAJzG@ 
@E. 

Wonderful Immeasurable Highly Exalted 
Manual of Salvation; a Ling-Pao Scripture. 

Liu Chhao, perhaps late +5th, probably 
finalised in Thang, + 7th. 

Writers unknown. 
TT/I. 

LingPiTan YaoChint S@PfEBB. 
On Numinous and Secret Elixirs and Medi- 

cines [the seventh part (chs. 16-18) of 
Tsun Sh& P a  Chien, q.v.). 

Ming, +1591. 
Kao Lien B a. 

Ling Pia0 Lu I &$ g a a. 
Strange Things Noted in the South. 
Thang, c. + 890. 
Liu HsUn 268 

Ling Sha Ta Tan Pi Ch&h I 9 A PI. 3.  
Secret Doctrine of the Numinous Cinnabar 

and the Great Elixir. 
Sung, after + I 101, when the text waa 

received by Chang Shih-Chung g ff cp. 
Writer unknown, but edited by a Chhan 

abbot Kuei-Yen Chhan-shih W B 
m M. 

TT/890. 
Ling Shu CIdng 

See H- Ti Nei Ching, Ling Shu. 
Ling Wai Tai Ta R# f i  K 1s. 

Information on What is Beyond the Passea 
(lit. a book in lieu of individual replies to 
questions from friends). 

Sung, + 1178. 
Chou Chhti-Fei 9P. 

Liu Shu Ching YCn $f R I. 
Collected Essentials of the Six Scripts. 
Ming, c. + 1530. 
Wei Hsiao g. 

Liu Tzu Hsin Lun 3. R fil. 
See Hsin Lun. 

h - F o u  Shun Chih g a .B. 
History and Topography of the h - f o u  

Mountains (north of Canton). 
Chhing, + 1716 (but based on older 

histories). 
Thao Ching-I R S. 

Lu Hsing Ching @R R. 
A Tractate on the Fontanelles of the Skull 

[anatomical-medical]. 
Late Thang or early Sung, + 9th or 

+ 10th. 
Writer unknown. 

Lu Huo Chien Chieh Lu WK a B. 
Warnings against Inadvisable Practices in 

the Work of the Stove [alchemical]. 
Sung, c. + 1285. 
YiiYen &B. 

Lu Huo P& Tshao at A & 3. 
Spagyrical Natural History. 
Possible alternative title of Wui Tan P& 

Tshao (q.v.). 
L9 Tsu Chhin Yuan Chhun B m $G $J. 

The (Taoist) Patriarch Lii (Yen's) 'Spring 
in the Prince's Gardens' [a brief epl- 
grammatic text on physiological alchemy] 

Thang, + 8th (if genuine). 
Attrib. LU Yen E a. 
TTI133. 
Comm. by Fu Chin-ChhUan & 

(c. 1822). 
In  Tao Hai Chin Liang, p. 45a, and appe 

ded to S&h Chin Shih (Wu Chen Ssu 
Chu Phien ed.). 

L9 Tsu Chhuan Shou Tsung Chih H 18tt 
B. 

Principles (of Macrobiotics) Transmitted 
and Handed Dovm by the (Taoist) 
Patriarch LU (Yen, Tung-Pin). 

Orig. title of Chin H w  Tsung Chih (q.v.). 
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Lii Tsu Shih Hsien-Thien Hsii Wu Thai-I Chin Sung, c. +985. 

Hua Tsun~Chih Bl$ifiX%BXk- Lin Ta-Ku 
&%%B. (Ku Shen Tzu F). 

Principles of the (Inner) Radiance of the TTl1068. 
Metallous (Enchymoma) (explained in LungHuShangChingChu %&&@g. 
terms of the) Undifferentiated Universe, Commentary on the Exalted Dragon-and- 
and of all the All-Embracing Potentiality Tiger Manual. 
of the Endowment of Primary Vitality, Sung. 
taught by the (Taoist) Patriarch Lii (Yen, Wang Tao E@. 
Tung-Pin). TT/988, 989. 

Alternative name for Chin Hua Tnmg Chih Cf. Davis & Chao YUn-Tshung (6). 
(q.v.), but with considerable textual LungHuTaTanShih  %&?APfA. 
divergences, especially in ch. I. Song of the Great Dragon-and-Tiger 

Ming and Chhing. Enchymoma. 
Writers unknown. See Chih Chen Tau Lung Hu Ta Tan Shih. 
Attrib. Lii Yen B (LII Tung-Pin) and Lung-Shu Phu-Sa Chuan l g 9 m. 

his school, late +8th. Biography of the Bodhisattva Nagajuna 
Ed. and cornm. Chiang Yuan-Thing ( + 2nd-century Buddhist patriarch). 
Z and Min I-T& W - B, c. 1830. Prob. Sui or Thang. 

In  TTC Y and in Tao Tsang Hsii Pim Writer unknown. 
(Chhu chi), I. m I z 0 4 7 .  

Lil Tsu Shih San Ni  I Shih Shuo Shu B m 
f jTiB!E%@. Man-Anpb 3. 

A Record of the Lecture by the (Taoist) A Myriad Healing Prescriptions. 
Patriarch Lii (Yen, Tung-Pin) on the Japan, + 1315. 
Healing of Humanity by the Three Ni Kajiwara Shozen )E 2. 
Doctrines (Taoism, Confucianism and Manyasha 3% S. 
Buddhism) [physiological alchemy in Anthology of a Myriad Leaves. 
mutationist terms]. Japan (Nara), +759. 

Chhing, + 1664. Ed. Tachibana no Moroe JE. 
Attrib. Lti Yen B (+8th cent.). or Otomo no Yakamochi A f+ F! R. 
Pref. by Thao Thai-Ting &. Cf. Anon. (103)~ pp. 14 ff. 
Followed by an appendix by Min I-Ti! Mao Shun Hsim Cht Fu Na Chhi Chiieh X 
W--@. $5#ER%%. 

I n  Tao Tsang Hsii Pinr (Chhu chi), 10, 11. Oral Instructions of the Adepts of Mao 
L u n H h g  %@V. Shan for Absorbing the Chhi [Taoist 

Discourses Weighed in the Balance. breathing exercises for longevity and 
H/Han, +82 or +83. immortality]. 
Wang Chhung E %. Thang or Sung. 
Tr. Forke (4); cf. Leslie (3). Writer unknown. 
Chung-Fa Index, no. I. In YCCC, ch. 58, pp. 3 b ff. 

Lung Hu Chhim Hung Shuo I g &' ,"at R. Cf. Maspero (7), p. 205. 
A Discourse on the Dragon and Tiger, Mao Thing Kho Hua 3 + 8 E. 

(Physiological) Lead and Mercury, Discourses with Guests in the Thatched 
(addressed to his younger brother Su Pavilion. 
Tzu-Yu). Sung, before + 1136. 

Sung, c. +IIW. Huang Hsiu-Fu E # a. 
Su Tung-Pho 8. Mei-Chhi Shih Chu g '#j S. 
In  TSCC, Shen i tien, ch. 300, i W&, (Wang) Mei-Chhi's Commentaries on 

pp. 6 b ff. Poetry. 
Lung Hu Huan Tan Chiich dt 2 FAP) R. Short title for Tung-Pho Shih Chi Chu 

Explanation of the Dragon-and-Tiger (q.v.). 
Cyclically Transformed Elixir. M h g  Chhi Pi Than I g ?$Z B. 

Wu Tai, Sung, or later. Dream Pool Essays. 
Chin Ling Tzu & F. Sung, + 1086; last supplement dated 
TT/902. + 1091. 

Lung Hu Huan Tan Chiieh Sung G& S Pf 3 Shen Kua %j%. 
El. Ed. Hu Tao-Ching ( I ) ;  cf. Holzman (I). 

A E L I O ~  of the Instructions for (prepar- Miao Chieh Lu #$ &fl4; 
ing) the Regenerative Enchymoma of the See Yen M& Kung Miao Chieh Lu. 
Dragon and the Tiger (Yang and Yin), Miao F a  Lien Hua CIzing W E R. 
[physiological alchemy]. Siitra on the Lotus of the Wonderful Law 
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Miao Fa Lien Hua Ching (cont.) 
India. 
Tr. Chin, betw. +397 and +4oo by Ku- 

m-jiva (Chiu-MO-Lo-Shih W R). 
N/134; TW/262. 

Ming I Pieh Lu G 180 a. 
Informal (or Additional) Records of 

Famous Physicians (on Materia Medica). 
Ascr. Liang, c. + 510. 
Attrib. Thao Hung-Ching B X B. 
Now extant only in quotations in the 

pharmaceutical natural histories, and a 
reconstitution by Huang Yii (I). 

This work was a disentanglement, made by 
other hands between + 523 and + 618 or 
+ 656, of the contributions of Li Tang- 
Chih (c. + 225) and Wu Phu (c. + 235) 
and the commentaries of Thao Hung- 
Ching (+49z) from the text of the Shcn 
Nung P h  Tshao CIring itself. In other 
words it was the non-P&-Ching part of 
the P h  Tshao Ching Chi Chu (q.v.). It  
may or may not have included some or 
all of Thao Hung-Ching's commentaries. 

Ming Shih W E. 
History of the Ming Dynasty [+ 1368 to 

+ 16431. 
Chhing, begun + 1646, completed + 1736, 

first pr. + 1739. 
Chang Thing-YU a E E et al. 

Ming Thaw Hsiian Chen Ching Chiieh m E 2 
- ~ n x .  
[= Shang-Chhing Ming Thang Hsiian Chcn 

Ching Chiieh.] 
Explanation of the Manual of (Recovering 

the) Mysterious Primary (Vitalities of the) 
Cosmic Temple (i.e. the Human Body) 
[respiration and heliotherapy]. 

S/Chhi or Liang, late + 5th or early + 6th 
(but much altered). 

Attrib. to the Mother Goddess of the West, 
Hsi Wang Mu B 3 53. 

Writer unknown. 
5"T/421 
Cf. Mas~ero (7). P. 376: 

- Ming Thang Yuan Chen Chrng ChQeh W 2 55 
ASR. 

See Ming Thang H& Chen Ching ChGeh. 
Ming Thung Chi X a X. 

Record of Communication with the Hidden 
Ones (the Perfected Immortals). 

Liang, + 5 I 6. 
Chou Tzu-Liang B FF 1. 
Ed. Thao Hung-Ching E gt. 

MoChmmgManLu BR@@. 
Recollections from the Estate of Literary 

Learning. 
Sung, c. + I I ~ I .  
Chang Pang-Chi @ B. 

MoOHsMoLu R@/]\&. 
A Secretary's Commonplace-Book Cpopular 

encyclopaedia]. 

Yuan or Ming, + I&, pr. + 1571. 
Compiler unknown. 

MO Tzu (incl. MO Ching) +. 
The Book of Master MO. 
Chou, -4th century. 
MO Ti (and disciples) 58 a. 
Tr. Mei Yi-Pao (I); Forke (3). 
Yin-T6 Index, no. (suppl.) 21. 

TT11 I 62. 
Montoku-Jitsuroku g B. 

Veritable Records of the Reign of the 
Emperor Montoku [from + 85 I to 
+8581. 

Japan (Heian) + 879. 
Fujiwara Mototsune a m P S. 

Nan Fan HJiang Lu 8 &. 
Catalogue of the Incense of the Southern 

Barbarians. 
See Hsiang Lu. 

Nan Hai Yao Phu ps5 g E. 
A Treatise on the Materia Medica of the 

South Seas (Indo-China, Malayo- 
Indonesia, the East Indies, etc.). 

Alternative title of Hai Yao P h  Tshao, 
q.v. (according to Li Shih-Chen). 

NanTshunChoKhgLu %#$m#&. 
See Cho K& Lu. 

Nan Yo Ssu Ta Chhan-Shih Li Shih Yuan Wk! 
FB%tIA?IBi6&fSe-X. 

Text of the Vows (of Aranyaka Austerities) 
taken by the Great Chhan Master (Hui-) 
Ssu of the Southern Sacred Mountain. 

Chhen, c. + 565. 
Hui-Ssu %,I. 
TW/1933, N11576- 

Nei Chin Tan B & Pf. 
[= Nei Tan Pi Chih or Thim H& Chih 

Lun Chhang Sh& Tu Shih Nei Lint Chin 
Tan Fa.] 

The Metallous Enchymoma Within (the 
Body), [physiological alchemy]. 

Ming, + 1622, part dated + 1615. 
Perhaps Chhen Ni-Wan R W (Mr 

Ni-Wan, Chhen), or Wu Chhung-Hsti 
6 ?+B. 

Contains a system of symbols included in 
the text. 

CTPS, p h  12. 
Nei Ching. 

See Huag Ti  Nei Ching, Su Wk! and 
H- Ti  Nei Ching, Ling Shu. 

Nei Ching Su W&. 
See Huang Ti  Nei Ching, Su W h .  

Nei Kung Thu Shuo m a. 
See Wang Tsu-Yuan (I). 

NeiTanChiiehFa BB%&. 
See Huan Tan Nei Hsiong Chin Yo Shih 

NeiTanFu 
[= Thao Chen Jen Nai Tan Fu.] 
Rhapsodical Ode on the Physiological 

Enchyrnoma. 
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Nei Tan Fu (cont.) Ono Yasumaro, A g, 

Sung, + 13th. Ki no Kiyobito et al. 
Thao Chih BM. Tr. Aston (I). 
With commentary by an unknown writer. Cf. Anon. ( I O ~ ) ,  pp. I ff. 
TT/256. Nihongi R y a h  El ZK % 8. 
Cf. Chin Tan Fu, the text of which is very Classified Matters from the ChronicIcs of 

similar. Japan. 
NeiTanPiChih mpf.E,R. Japan. 

Confidential Directions on the Enchymoma. Nitla-Guha Junrei Gyaki A a f@ fl@, 
Alternative title for N k  Chin Tan (q.v.). Record of a Pilgrimage to China in Search 

Nei Wai Erh Ching Thu B&=-lffB. of the (Buddhist) Law. 
Illustrations of Internal and Superficial Thang, +838 to +847. 

Anatomy. Ennin H c'. 
Sung, + I I 18. Tr. Reischauer (2). 
Chu Hung l&. Nii Kung Chih Nun & a R BCf . 
Original text lost, and replaced later; A Direction-Finder for (Inner) Achieve- 

drawings taken from Yang Chieh's T s h  ment by Women (Taoists). 
Chen Huan Chung Thu. physiological alchemy, nei tan gymnastic 

N& Kai Chai Man Lu a B 1% &. techniques, etc.] 
Miscellaneous Records of the Ability-to- See Nii Tmng Shuang Hsiu Pao Fa. 

Improve-Oneself Studio. NiiTsungShuangHsiuPaoFa &%@#*g. 
Sung, mid + 12th century. [= Ni- Wan L i  Tsu Shih Nil Tsung Shuang 
Wu Tsh&ng &!& 9. Hsiu Pao Fa, or Nii Kung-Chih Nun.] 

Ni-Wan Li  TSU Shih NI? Tsung Shuang Hsiu Pao A Precious Raft (of Salvation) for Women 
Fa ? E ~ L ? E @ & ~ & % @ B % ~ % .  (Taoists) Practising the Double Re- 

See Nii Tsung Shuang Hsiu Pao Fa. generation (of the primary vitalities, for 
Nihon-Koki B @ 8. their nature and their life-span, hsing 

Chronicles of Japan, further continued ming), [physiological alchemy]. 
[from + 792 to + 8331. Chhing, c. + 1795. 

Japan (Heian), +840. Ni-Wan shih Et, Li Ong (late + 16th), 
Fujiwara Otsugu E & m. + B, Mr Ni-Wan, the Taoist Patriarch 

Nihon-Koku Ganzai-sho Mokuroku B & Li. 
%SS HR.  Written down by Thai-Hsli Ong & B, 

Bibliography of Extant Books in Japan. Shen I-Ping % - S, Ta-Shih (Taoist 
Japan (Heianj, c. +8gg. abbot), c. 1820. 
Fujiwara no Sukeyo R #$ B. In  Tao Tsang Hd Pim (Chhu c m ,  20. 

Cf. Yoshida Mitsukuni (6), p. 196. Cf. Tao Hai  Chin Lzinrg, p. 34a. Shih Chin 
Nihon Sankai Mcibutsu Zue k;CLl 6 Shih, p. 12a. 

Bai F?. 
Illustrations of Japanese Proceases and P m  hsim-sktg Chin Tan Huo Hou Thu Q % 

Manufactures (lit., of the Famous Pro- &fikiE!a. 
ducts of Japan). Master Pai's Illuetrated Tractate on the 

Japan (Tokugawa), Osaka, + 1754. ' Fire-Times' of the Metallous Enchy- 
Hirase Tessai 2F. B. moma. 
Ills. by Hasegawa Mitsunobu g J1I % Sung, c. + 1210. 

& Chigusa Shinemon @l R Z @j Pai YCi-Chhan B JL m. 
B% In  Hsiu Chen Shih Shu (TT/26o), ch. I. 

Facsim. repr. with introd. notes, Meicho Pao Phu Tzu B (or ;Fb) P. 
Kankokai, Tokyo, 1969. Book of the Preservation-of-Solidarity 

Nihon-shoki B & z. Master. 
See Nihongi. Chin, early +4th century, probably c. +320. 

Nihon Ryo-iki 8 l g E. KO Hung g#. 
Record of Strange and Mysterious Things in Partial trs. Feifel (I ,  2); Wu & Davis (2) 

Japan. Full tr. Ware (S), Nei Phien chs. only. 
Japan (Heian), + 823. TT11 171-1173. 
Writer unknown. Pao Phu Tzu Shen Hsim Chin Shuo Ching 

NihonRi EI ZKZ. 3 3 ; F b 4 $ f 1 4 4 ? 3 E .  
[= Nihon-shoki.] The Preservation-of-Solidarity Master's 
Chronicles of Japan [from the earliest Manual of the Bubbling Gold (Potion) of 

times to +696]. the Holy Immortals. 
Japan (Nara), +720. Ascr. Chin c. + 320. Perhaps pre-Thang, 
Toneri-shinna (prince), f;h ]kta E, more probably Thanp. 
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Pao Phu T m  Shen Hsiar Chin Shuo Ching (cont.) 
Attrib. KO Hung g S. 
TT191o. 
Cf. Ho Ping-Yii (I I). 

Pao Phu T m  Yang Sh& Lun $1. .7- a 
2%. 

The Preservation-of-Solidari~ Master's 
Essay on Hygiene. 

Ascr. Chin c. + 320. 
Attrib. KO Hung ah; S. 
TT1835. 

Pao Sh& Hsin Chim ab P. 
Mental Mirror of the Preservation of Life 

[gymnastics and other longevity tech- 
niques]. 

Ming, + 1506. 
Thieh F&ng chU-shih & & E =k 

(The Recluse of Iron  mountain, ps.). 
Ed. c. + I 596 by Hu Wen-Huan #j B. 

Pao Shou Thang Ching Yen Fang 
a%. 

Tried and Tested Prescriptions of the Pro- 
tection-of-longevity Ha11 (a surgery or 
pharmacy). 

Ming, c. + 1450. 
Liu Sung-shih a G. 

Pao Tsang Lun %if a. 
[= Hsien- Yuan Pao Tsang Chhang Wei h.] 
(The Yellow Emperor's) Discourse on the 

(Contents of the) Precious Treasury (of 
the Earth). [mineralogy and metallurgy]. 

Perhaps in part Thang or pre-Thang; com- 
pleted in Wu Tai (SIHan). Tseng Yuan- 
Jung (I) notes Chhao Kung-Wu's dating 
of it at +g18 in his Chhun Chai Tu Shu 
Chih. Chang Tzu-Kao (a) ,  p. 118. also 
considers it mainly a Wu Tai work. 

Attrib. Chhing Hsia Tzu W 8 9. 
If Su Yuan-Ming B m and not 

another writer of the same pseudonym. 
the earliest parts may have been of the 
Chin time (+ 3rd or +4th); cf Yang 
Lieh-Yii (I). 

Now only extant in quotations. 
Cf. Lo-jou Shan Chih, ch. 4 p. 13a. 

Pao Yen Thang Pi Chi !@ E. 
Private Collection of the Pao-Yen Library. 
Ming, six collections printed between 

+ 1606 and + 1620. 
Ed. Chhen Chi-Ju 

Pn'LuF&gSu Jt#lH#. 
[ = I  Su Chi.] 
Customs of the Northern Barbarians (i.e. 

the Mongols). 
Ming. + I 594. 
Hsiao Ta-HCng M A P. 

~ e i  M ~ R  SO yrn i t  g. a. 
Fragmentary Notes Indited North of 

(Lake) M&ng. 
Wu Tai (S/Phing), c. + 950. 
Sun Kuang-Hsien B S. 
See des Rotours (q), p. 38. 

Pei Shan Chiu Ching i t  CLI #l S. 
Northern Mountain Wine Manual. 
Sung, + I I 17. 
Chu Hung % E. 

PeiShih rlk 2. 
History of the Northern Dynasties [Nan 

Pei Chhao period, f 386 to +581]. 
Thang, c. + 670. 
Li Yen-Shou @B S. 
For translations of passages see the index of 

Frankel (I). 
P& Ching F h g  Yuan ;4t@?&R. 

(Additions to Natural History) aiming at 
the Original Perfection of the Classical 
Pharmacopoeia (of the Heavarly 
Husbandman). 

Chhing, + 1695, pr. + 1705. 
Chang Lu S@. 
LPC, no. 93. 

P& Tshao Chhiu Chen f R. 
Truth Searched out in Pharmaceutical 

Natural History. 
Chhing, + 1773. 
Huang Kung-Hsiu E E l .  

P& Tshao Ching Chi Chu V S S. 
Collected Commentaries on the Classical 

Pharmacopoeia (of the Heavenly Husband- 
man). 

S/Chhi, i-492. 
Thao Hung-Ching e. 
Now extant only in fragmentary form as a 

Tunhuang or Turfan MS., apart from 
the many quotations in the pharma- 
ceutical naturaI histories, under Thao 
Hung-Ching's name. 

P& Tshao Hui ;$; @. 
Needles from the Haystack; Selected Essen- 

tials of Materia Medica. 
Chhing, + 1666, pr. + 1668. 
Kuo Phei-Lan 8 GRI R. 
LPC, no. 84. 
Cf. Swingle (4). 

P& Tshao Hui Chim % 3. 
Classified Notes on Pharmaceutical Natural 

History. 
Chhing, begun + 1660, pr. + 1666. 
Ku Yuan-Chiao 2 a. 
LPC, no. 83. 
Cf. Swinale (8). 

P& Tshao Kang Mu % ?$X a. 
The Great Pharmacopoeia; or, The Pan- 

dects of Natural History (Mineralogy, 
Metallurgy, Botany, Zoology etc.), 
Arrayed in their Headings and Sub- 
headings. 

Ming, + I 596. 
Li Shih-Chen + E$%. 
Paraphrased and abridged tr. Read & 

collaborators ( 2 7 )  and Read & Pak (I) 
with indexes. Tabulation of plants in 
Read (I) (with Liu Ju-Chhiang). 

Cf. Swingle (7). 
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Pkr Tshao Kang Mu Shih I  sfi f fle) a %a. PR Tshao Tshwrg Hsin sfi f @ R. 

Supplementary Amplifications for the New Additions to Pharmaceutical Natural 
Pandects of Natural History (of Li Shih- History. 
Chen). .# Chhing, + 1757, 

Chhing, begun c. + 1760, first prefaced Wu I-L0 g& BB. 
+ 1765, prolegomena added + 1780, last LPC, no. 99. 
date in text 1803. P& Tshao Yao H+ sf iq &. 

Chhing, first pr. 1871. The Natures of the Vegetable and Other 
Chao Hsiieh-Min a @4 B. Drugs in the Pharmaceutical Treatises. 
LPC, no. 101. Thang, c. + 620. 
Cf. Swingle (I I). Chen Li-Yen & l & (perhaps) Chen 

Phr Tshao Mhg Chhiian % a S. Chhiian @m. 
Enlightenment on Pharmaceutical Natural Now extant only in quotations. 

History. Pat Tshao Yen I sfi @ S. 
Ming, + 1565. Dilations upon Pharmaceutical Natural 
Chhen Chia-MO Paf g a. History. 

Pat Tshao P& Yao * B. Sung, pref. +1116, pr. +1119, repr. +1185, 
Practical Aspects of Materia Medica. +1195. 
Chhing, c. + 1690, second ed. + 1694. Khou Tsung-Shih R *. 
Wang &g ;E%. See also Thu Ching Yen I Pkr Tshao 
LPC, no. go; ICK, pp. 215 ff. (TT1761). 
Cf. Swingle (4). PR Tshao Yen I P u  I  % f  @BM*. 

Pkr Tshao Phin Hui Ching Yao * f & m Z. Revision and Amplification of the Dilations 
Essentials of the Pharmacopoeia Ranked upon Pharmaceutical Natural Elistory. 

according to Nature and Efficacity (Im- Yuan, c. + 1330. 
perially Commissioned). Chu Chen-Heng % 9. 

Ming, + 1505. LPC, no. 47. 
Liu Wen-Thai a 2 f ,  Wang Phan 3 Cf. Swingle (12). 

& Kao Thing-Ho 3; !@. Pat Tshao Yuan Shih -jfi B. 
Ptn Tshao Shih I $ f E 3. Objective Natural History of Materia 

A Supplement for the Pharmaceutical Medica; a True-to-Life Study. 
Natural Histories. Chhing, begun + 1578, pr. + 1612. 

Thang, c. + 725. Li Chung-Li + rlr &. 
Chhen Tshang-Chhi M iFfi. LPC, no. 60. 
Now extant only in numerous quotations. Phan Shun YC Lu 4%. 

P& Tshao Shu 4 -3. Record of Discussions at Phan Mountain 
Explanations of Materia Medica. [dialogues of pronouncedly medical 
Chhing, before + 1665, first pr. + 1700. character on physiological alchemy]. 
Liu Jo-Chin gij h. Sung, prob. early + 13th. 
LPC, no. 79. Writer unknown. 
Cf. Swingle (6). In  Hsiu Chen Shih Shu (TT/26o), ch. 53. 

Pkr Tshao Shlr K m  Yuan sfi f 8 &I X. Phhg-Lai Shun Hsi Tsao Huan Tan KO 8 
Essentials Extracted from the E x p l m t i m  !-h~%z?fi!%. 

of Materia Medica. Mnemonic Rhymes of the Cyclically 
See Yang Shih-Thai (I). Transformed Elixir from the Western 

Pkr Tshao Thu Chiw 2 %$ B. Furnace on Pheng-lai Island. 
Illustrated Pharmacopoeia; or, Illustrated Ascr. c. -98. Probably Thang. 

Treatise of Pharmaceutical Natural Huang Hsiian-Chung 3 a. 
History. TTl909. 

Sung, +106r. P&g Tsu Ching 33 @l H. 
Su Sung a a et al. Manual of Ph&ng Tsu vaoist  sexual tech- 
Now preserved only in numerous quota- niques and their natural philosophy]. 

tions in the later pandects of pharma- Late Chou or C/Han, -4th to - 1st. 
ceutical natural history. Attrib. Ph&ng Tsu 2 m. 

P& Tshao Thmg Hsiian % f  3 3. Only extant as fragments in CSHK 
The Mysteries of Materia Medica Un- (Shang Ku Sect.), ch. 16, pp. 5 b ff. 

veiled. Phu Chi  fan^ 9 B%. 
Chhing, begun before + 1655, pr. just Practical Prescriptions for Everyman. 

before + I 667. Ming, c. + 1418. 
Li Chung-Tzu R. Chu Hsiao % (ChouTing Wang f i  E, 
LPC, no. 75. prince of the Ming). 
Cf. Swingle (4). ICK, p. 914. 
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P i Y i i C h u S h a H  Lin YiiShuKuei 
~ s a r C s .  

On the Caemlean Jade and Cinnabar Jade- 
Tree-in-a-Cold-Forest Casing Process. 

Sung, early + I ~ t h  cent. 
Chhen Ching-Yuan m a Z. 
TT18g1. 

PienHmPim %@M. 
Disputations on Doubtful Matters. 
Yuan, +1348. 
Hsieh Ying-Fang M z. 

Pim Tao Lun ft -3fi l. 
On Taoism, True and False. 
San Kuo (Wei), c. +230. 
Tshao Chih (prince of the Wei), m. 
Now extant only in quotations. 

PO WuChi fiffq4nZ. 
Notes on the Investigation of Things. 
H/Han, c. + 190. 
Thang M&ng (b) S. 

PO Wu Chih #$ .g. 
Records of the Investigation of Things (d. 

Hsii PO Wu Chih). 
Chin, c. +zgo (begun about +270). 
Chang Hua @E. 

Pu Wu YaoLan fQM%3*. 
The Principal Points about Objects of Art 

and Nature. 
Ming, c. + I 560. 
KuThai  A s .  

Rokubutsu shimhi 7-i & .S. 
New Record of Six Things [including the 

drug mumia]. (In part a translation from 
Dutch texts.) 

Japan, + 1786. 
Otsuki Gentaku A 3 #l. 

San Chen Chih Yao Yii Ch&h 5 E I 
E 3. 

Precious Instructions concerning the 
Message of the Three Perfected (Im- 
mortals). [i.e. Yang Hsi (P. + 370) g B; 
Hsii Mi (B.  + 345) 8 g; and HsU 
Hui (d. c. + 370) a]. 

Taoist heliotherapy, respiration and medita- 
tion. 

Chin, c. +365, edited probably in the 
Thang. 

TTl419. 
Cf. Maspero (7), p. 376. 

San-F&g Chen yen HsiMl Than Chhrlan Chi 
=&EAftR3S.  

Complete Collection of the Mysterious Dis- 
courses of the Adept (Chang) San-F&ng 
[physiological alchemy]. 

Ming, from c. + 1410 (if genuine). 
Attrib. Chang San-F&ng $l? E g. 
Ed. Min I-T& (1834) p !  - fz. 
In Tao Tsang Hsii Pim (Chhu chi), 17. 

San-F& Tan Chileh f Pf 2 (includes Chin 
Tan Chieh Yao and Tshai Chen Chi Yao, 

with the Wu Iikt Shu series of poems, 
and some inscriptions). 

Oral Instructions of (Chang) San-F&ng on 
the Enchymoma [physiological alchemy]. 

Ming, from c. + 1410 (if genuine). 
Attrib. Chang San-F&ng 5 8. 
Ed., with biography, by Fu Chin-ChhUan 

$2 (Chi I Tzu BAT) c. 1820. 
San Phin I Shen Pao Ming Shen Tan Fang Z 

Burn@ f%O@flPf. 
Efficacious Elixir Prescriptions of Three 

Grades Inducing the Appropriate Ment- 
ality for the Enterprise of Longevity. 

Thang, Wu Tai & Sung. 
Writers unknown. 
YCCC, ch. 78, pp. I a ff. 

San-shih-liu Shui Fa f f- % ;lk E. 
Thirty-six Methods for Bringing Solids 

into Aqueous Solution. 
Pre-Thanp. 
Writer unknown. 
TTIg23. 

San Tshai ThuHui f 
Universal Encyclopaedia. 
Ming, + 1609. 
Wang Chhi S W .  

San Tung Chu Nang ;1Rk B. 
Bag of Pearls from the Three (Collections 

that) Penetrate the Mystery [a Taoist 
florilegium]. 

Thang, +7th. 
Wang HsUan-Ho (ed.) 3 a m. 
TTIIIz:. , 

Cf. Maspero (13), p. 77; Schipper (I), p. 11. 

San Yen E 3. 
See Hsing Shih Hhz Yen, Yii Shih Ming 

Yen. China Shih Thuw Yen. 
~ c t w y b  ~oketsu. '- 

v 

See She^ Yang Yao Chileh. 
Shun Hai Ching 111 1 B. 

Classic of the Mountains and Rivers. 
Chou and C/Han, -8th to - 1st. 
Writers unknown. 
Partial tr. de Rosny (I). 
Chung-Fa Index, no. 9. 

Shang-Chhing Chi -L= E. 
A Literary Collection (inspired by) the 

Shang-Chhing Scriptures [prose and 
poems on physiological alchemy]. 

Sung, c. + 1220. 

KO Chhang-K&ng g g E (Pai YU- 
Chhan B H). - 

In Hsiu Chen Shih Shu TT/z6o), chs. 37 to 44 
Sham-Chhiq Ching -L= B B. 

[Part of Thai Shang ,S&z-shih-liu Pu Tsun 
Ching.] 

The Shang-Chhing (Heavenly Purity) 
Scripture. 

Chin, oldest parts date from about + 316. 
Attrib. Wei Hua-Tshun B g 8, dictated 

to Yang Hsi $$Jj S. 
In  TT/& 
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Shang-Chhing Chiu Chen Chung Chin. Nei Shang-Chhing Tung-Chen Chiu Kung Tau Fang 

Chiieh kE498tLE~Eh%. Thu kBE4;liBAE3%BM. 
Confidential Explanation of  the Interior Description of  the Purple Chambers o f  the 

Manual o f  the Nine (Adepts); a Shang- Nine Palaces; a Tung-Chen Scripture of  
Chhing Scripture. the Shang-Chhing Heavens lparts of  the 

Ascr. Chin, +4th, probably pre-Thang. microcosmic body corresponding to stara 
Attrib. Chhih Sung T z u  a F (Huang in the macrocosm]. 

Chhu-Phing p). Sung, probably + 12th century. 
TT19o1. Writer unknown. 

Shang Chhing Han Hsimtg Chien Chien Thu TTI153. 
J z i $ f 9 i % ? f l ~ B ¶ -  Shang-Chhing WO Chmg Chiieh B @ 3. 

The Image and Sword Mirror Diagram; a Explanation of  (the Method o f )  Grasping 
Shang-chhing Scripture. the Central (Luminary); a Shang-Chhing 

Thang, c. +7w. Scripture [Taoist meditation and helio- 
Ssuma Chh&ng-Chen 3 &. therapy]. 
TT1428. Date unknown, Liang or perhaps Thang. 

Shang-Chhing Hou Shkrg Too Chrh L* Chi Writer unknown. 
k ~ @ ~ ~ B F ~ % € ! -  Based on the procedures of  Fan Yu-Chhung 

Annals o f  the Latter-Day Sage, the Lord o f  %kh iC (HIHan). 
the Tao; a Shang-Chhing Scripture. TT/137. 

Chin, late +4th. Cf. Maspero (71, P. 373. 
Revealed to Yang Hsi @'. Shang Plnn Tan Fa Chieh T 2 h ~  Jz & pf S 
TTI439. 3. 

Shg-Chhing Humrg Shu Kuo Tu I Expositions of  the Techniques for Making 
%&E%. the Best Quality Enchyrnoma Cphysio- 

The  System of  the Yellow Book for Attaining logical alchemy]. 
Salvation; a Shang-Chhing Scripture [the Chhing. 
rituale of  the communal Taoist liturgical Li T&-Hsia 4 E B. 
sexual ceremonies, +znd to +7th cen- Comm. Min I-T& B -B,  c. 1830. 
turies]. In Tao Tsang Hsii Pien (Chhu chi), 6. 

Date unknown, but pm-Thang. Shang Shu Ta Chuan f6j @ A B. 
Writer unknown. Great Commentary on the Shang Shu 
TT11276. chapters of  the Historical Classic. 

Shang-Chhing Ling-Pao Ta Fa Jz #$ B A E. C/Han, c. - 185. 
The Great Liturgies; a Shang-Chhing Ling- Fu Sh&ng R B. 

Pao Scripture. Cf .  W u  Khang ( I ) ,  p. 230. 
Sung, + 13th. S W - T u n g  Hsin Tan Ching CMeh -I= f i  & f i  
Chin Yiin-Chung 4 jC Ftf. g%. 
T T / ~ z o q ,  1205, 1206. An Explanation of  the Heart Elixir and 

Shang-Chhing Ming Thang Hsiian Chm Ching Enchyrnoma Canon; a Shang-Tung 
Chiieh k?&WZ?SE@%?. Scripture. 

See Ming Thang Hsiian Chen Ching Chiieh. Date unknown, perhaps Sung. 
Shang-Chhing San Chen Chih Yao Yii Chiceh Writer unknown. 

k%ZRBBX3. TT1943. 
See San Chen Chih Yao Yii C&h. Cf.  Chhen Kuo-Fu ( I ) ,  vol. 2, pp. 389, 435. 

Shang-Chhing Thai-Shang Pa Su Chen Cling Shang Yang Tzu Chin Tan Ta Yao k B F ~k 
k$Yk-k RZEE!. pf%4?. 

Realisation Canon of  the Eight Purifica- See Chin Tan Ta Yao. 
tions (or Eightfold Simplicity); a Shang- Shang Yang Tzu Chin Tan Ta Yao Hsien Phai 
Chhing Thai-Shang Scripture. (YuanLiu) kB%T4pf-kBf14E 

Date uncertain, but pre-Thang. (>l,? 5%). 
Writer unknown. See Chin Tan Ta Yao H& Phai (Yuan 
TTI423- Liu) . 

Shang-Chhing Thai-Shang Ti Chiin Chiu Chen Shang Yang Tza Chin Tan Ta Yao Lieh Hsien 
ChungChing k@-k-I=RSfLE@S. Chih kE+f.fiAWfl!~II%. 

Ninefold Realised Median Canon of  the See Chin Tan Ta Yao Lieh Hsien Chih. 
Imperial Lord; a Shang-Chhing Thai- Shang Y a w  Tzu Chin Tan Ta Yao Thu 
Shang Scripture. k%F&pf-k@!3. 

Compiled from materials probably o f  Chin See Chin Tan Ta Yao Thu. 
period, late + 4th. Shao-Hsing Chiao-Ting Ching-Shih Chkrg L& 

Writers and editor unknown. Pei-Chi P& Tshao R g $2 R B 
TT/1357- TSiR2*V. 
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Shao-Hsing Chiao-Ting Ching-Shih Cheng Lei 
Pk-Chi P& Tshuo (cont.)] 

The Corrected Classified and Consolidated 
Armarnentarium; Pharmacopoeia of the 
Shao-Hsing Reign-Period. 

S/Sung, pres. + 1157, pr. +1159, often 
copied and repr. especially in Japan. 

Thang Shen-Wei E $5 ed. Wang Chi- 
Hsien E, et al. 

Cf. Nakao Manza (I, I); Swingle (I I). 
Illustrations reproduced in facsimile by 
Wada ( I )  ; Karow (2). 

Facsimile edition of a MS. in the Library of 
Ryokoku University, Kyoto I S 
MA%. 

Ed. with an analytical and historical intro- 
duction, including contents table and in- 
dexes (R8 W f )  by Okanishi Tameto g 

A (ShunyOd6, Tokyo, 1971). 
S M  Ta Chhhg Lun SIrih B R I S. 

Mahcfyw-samgraha-bhgshya (Explanatory 
Discourse to assist the Understanding of 
the Great Vehicle). 

India, betw. + 300 and +5m. 
Tr.  Hsiian-Chuang 2 g, c. +650. 
NI1171 (4); TW11597. 

(SM Yang) Chen Chun.g Chi (m Fang) (B 8) 
ae (3). 

Pillow-Book on Assisting the Nourishment 
(of the Life-Force). 

Thang, early +7th. 
Attrib. Sun Ssu-MO ,E a. 
TT/83o, and in YCCC, ch. 33. 

S h l  Yang Yao Chueh (Setsuyd Yoketm) fW B 3. 
Important Instructions for the Preservation 

of Health conducive to Longevity. 
Japan (Heian), c. +820. 
Mononobe Kasen (imperial physician) 

m :,F E% E. 
Shen Hsim Chin Shuo Ching $$ {a & R. 

See Pao Phu Tzu Shen Hsien Chin Shuo 
Ching. 

Shen Hsien Chuan f$ {m M. 
Lives of the Holy Immortsls. 
(Cf. Lieh Hsien Chuan and H a  Shen H& 

Chuan.) 
Chin, +4th century. 
Attrib. KO Hung R B. 

Shen Hsien F u  Erh Tan Shih Hsing Yao F a  
@tllltIlltl6tBsCfiZfiFE. 

The Methods of the Holy Immortals for 
Ingesting Cinnabar and (Other) 
Minerals, and Using them Medicinally. 

Date unknown. 
Attrib. Ching-Li hsien-shg R S R %. 
TTI417. 

Shm Hsien Fu Shih Linz-Chih Chhang-Phu Wan 
Fang @I[l~IIER?52EEjTa;ttfi. 

Prescriptions for Making Pills from 
Numinous Mushrooms and Sweet Flag 
(Calamus), as taken by the Holy Imrnortala. 

Date unknown 

Writer unknown. 
TT1837- 

Shen Hsien Lien Tan Tien Chu San Y m  Pao 
ChingFa i$f14&5RPf%13!@@S. 

Methods used by the Holy Immortals to 
Prepare the Elixir, Project it, and Cast 
the Precious Mirrors of the Three Powers 
(or the Three Primary Vitalities), [magical]. 

Thang, +goz. 
Writer unknown. 
TT1856. 

Shen Hsien Thung C h  f$ $.fj L. 
(Cf. (Li Tai) Shen Hsien (Thung) C h . )  
General Survey of the Lives of the Holy 

Immortals. 
Ming, + 1640. 
Hstieh Ta-Hslin A 3. 

S h m I C h i  @S%. 
(Probably an alternative title of Shm I 

Ching, q.v.) 
Records of the Spiritual and the Strange. 
Chin, c. +zgo. 
Wang Fou 3s. 

Shm I Ching #B@. 
Book of the Spiritual and the Strange. 
Ascr. Han, but prob. + 3rd, +4th or + 5th 

century. 
Attrib. Tungfang Shuo R tf-35 m. 
Probable author, Wang Fou 3 p. 

Shen Nung P& Tshao Ching H B & B. 
Classical Pharmacopoeia of the Heavenly 

Husbandman. 
C/Han, based on Chou and Chhin material, 

but not reaching final form before the 
+ 2nd century. 

Writers unknown. 
Lost as a separate work, but the basis of all 

subsequent compendia of pharmaceutical 
natural history, in which it is constantly 
quoted. 

Reconstituted and annotated by many 
scholars; see Lung PO-Chien ( l ) ,  pp. 2 ff., 
12 ff. 

Best reconstructions by Mori Tateyuki 
G fc 2 (1845)~ Liu Fu G? (194.2). 

Shen shih Liang Fang & E a 3. 
Original title of Su  Shen Liang Fang (q.v.). 

Shen Thien-Shih Fu Chhi Yao Chiieh I+ X 
IEI423. 

Important Oral Instructions of the Heavenly 
Teacher (or Patriarch) Shen on the 
Absorption of the Chhi [Taoist breathing 
exercises]. 

Thang, c. +730. 
Shen Yuan-Chih I+ 3 2. 
Now extant only as a short passage in 

YCCC, ch. 59, pp. 16b ff. 
S u n g  Chi Tsun,q Lu E g, &. 

Imperial Medical Encyclopaedia [issued by 
authority]. 

Sung, c. + I I I I  to +1118. 
Ed. by twelve physicians. 
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Shhg Shih Miao Ching S P fl B. 
See Thai-Shang Tung-Hsiian Ling-Pao 

Mieh Tu (or San Yuan) Wu Lien Shhg 
Shih Miao Ching. 

Shhg Shui Yen Than Lu m 7k R B. 
Fleeting Gossip by the River Sheng [in 

Shantung]. 
Sung, late + I rth century (before + 1094). 
Wang Phi-Chih 3 H 2. 

Shih Chin Shih E & 6. 
On the Testing of (what is meant by) 

' Metal' and ' Mineral'. 
See Fu Chin-Chhiian (5). 

Shih Han Chi E E :B. 
See Hsii Chen Chiin Shih Han Chi. 

ShihIChi *a%. 
Memoirs on Neglected Matters. 
Chin, c. +370. 
Wang Chia 3 E. 
Cf. Eichhom (5). 

Shih I Tê  Hsiao Fang E afi ;ti. 
Efficacious Prescriptions of a Family of 

Physicians. 
Yuan, + 1337. 
Wei I-Lin f;"a % .#. 

Shih Liao P& Tshao $g S g. 
Nutritional Therapy; a Pharmaceutical 

Natural History. 
Thang, c. + 670. 
M&ng Shen -X E. 

Shih Lin Kuang Chi m E. 
Guide through the Forest of Affairs 

[encyclopaedia]. 
Sung, between + I ~ o o  and + 1250; first 

pr. + 1325. 
Chhen Yuan-Ching Z E. 
(A unique copy of a Ming edition of 

+ 1478 is in the Cambridge University 
Library.) 

Shih Ming @g. 
Explanation of Names [dictionary]. 
H/Han, c. + 100. 

Liu Hsi W .R. 
Shih Pien LMnz  fan^ t' @ R 17. 

Excellent Prescriptions of Perfect 
Convenience. 

Sung, + I  196. 
Kuo Than %H. 
Cf. SIC, p. 1119; ICK, p. 813. 

Shih Wu Chi Yuan &B m #p, \g. 
Records of the Origins of Affairs and 

Things. 
Sung, c. + 1085. 
Kao Chh&ng 8.  

Shih Wu P& Tshao 8. 
Nutritional Natural History. 
hling, f 1571 (repr. from a slightly earlier 

edition). 
Attrib. Li Kao $ R  (J/Chin) or Wang 

Ying (Ming) in various editions; 
actual writer Lu Ho m. 

The bibliography of this work in its several 
20 

different forms, together with the ques- 
tions of authorship and editorship, are 
complex. 

See Lung PO-Chien (I), pp. 104, 105, 106; 
Wang Yii-Hu (I), 2nd ed. p. 194; 
Swingle (I, 10). 

Shih Yao Erh Ya gBB $B. 
The Literary Expositor of Chemical Physic; 

or, Synonymic Dictionary of Minerals 
and Drugs. 

Thang, +806. 
Mei Piao $@B. 
TT1894. 

Shih Yuan & m. 
On the Origins of Things. 
Sung. 
Chu Hui &B. 

Shoku-Nihongi R fl z. 
Chronicles of Japan, continued [from +697 

to +791]. 
Japan (Nara), +797. 
Ishikawa Natari ;Ei )IT, 

Fujiwara Tsuginawa B Cfi &l m, 
Sugeno Sanemichi E Irf. 5% et al. 

Shoku-Nihonkoki @ B S fd E. 
Chronicles of Japan, still further continued 

[from +834 to +850]. 
Japan (Heian), + 869. 
Fujiwara Yoshifusa Cfi B B. 

Shou Yii Shen Fang W. R 2. 
Magical Prescriptions of the Land of the 

Old. 
Ming, c. + 1430. 
Chu ChhUan (Ning Hsien Wang 

X, prince of the Ming). 
Shu Shu Chi I I& 32 B. 

Memoir on some Traditions of Math- 
ematical Art. 

H/Han, + 190, but generally suspected of 
having been written by its commentator 
Chen Luan Q, c. + 570. Some place 
the text as late as the Wu Tai period 
( + ~ o t h .  cent.), e.g. Hu Shih; and others 
such as Li Shu-Hua (2) prefer a Thang 
dating. 

Hsii Yo B E .  
Shu Yuan Tsa Chi g R l Z. 

The Bean-Garden Miscellany. 
Ming, + 1475. 
Lu Jung E 79. 

Shuang Mei Ching An Tshung Shu a 
2% R. 

Double Plum-Tree Collection [of ancient 
and medieval books and fragments on 
Taoist sexual techniques]. 

See Yeh T&-Hui (I) B in Bib. B. 
Shui Yiin Lu & 5: g. 

Record of Clouds and Waters [iatro- 
chemical]. 

Sung, c. + I 125. 
Yeh Meng-T& 9 fg. 
Extant now only in quotations. 

NEE 
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Shun Yang LC Chen-Jen Yao Shih Chih M B Han. 

El kZABZi-@. Writer unknown. 
The Adept Lu Shun-Yang's (i.e. La Only as fragment in Shuang Mei Ching An 

Tung-Pin's) Book on Preparations of Tshung Shu, now containing the Hsiian Nii 
Drugs and Minerals [in verses]. Ching (q.v.). 

Late Thang. Partial trs. van Gulik (3, 8). 
Attrib. L u  Tung-Pin 8 m a. Su Nii Miao Lun B & a. 
TTj896. Mysterious Discourses of the Immaculate 
Tr. Ho Ping-YU, Lim & Morsingh (I). Girl. 

Shuo TV&. Ming, c. + 1500. 
See Shuo W& Chieh Tm. Writer unknown. 

Shuo W& Chieh Tzu aft T. Partial tr. van Gulik (3). 
Analytical Dictionary of Characters (lit. Su Shen Liang Fang & fi. 

Explanations of Simple Characters and Beneficial Prescriptions collected by Su 
Analyses of Composite Ones). (Tung-Pho) and Shen (Kua). 

H/Han, + 121. Sung, c. + I  120. Some of the data go back 
Hsu Shen 3 B. as far as + 1060. Preface by Lin Ling-Su 

So Sui Lu f3 f$ R. %E.z%. 
Sherds, Orts and Unconsidered Fragments Shen Kua and Su Tung-Pho 

[iatro-chemical]. G B (posthumous). 
Sung, prob. late + 11th. The collection was at first called Shen 
Writer unknown. shih Liang Fang, so that most of the 
Now extant only in quotations. Cf. Winter'; entries are Shen Kua's, but as some cert- 

Tale, rv, iii, Tinurn of Athenr, IV, iii, and ainly stem from Su Tung-Pho, the latter 
Julius Caesar, IV, i. were probably added by editors at the 

Sou Shen Chi ifE. beginning of the new century. 
Reports on Spiritual Manifestations. Cf. ICK, Pp. 737, 732. 
Chin, c. +348. Su W& Ling Shu Ching. 
KanPao F*. See Huang Ti Nei Ching, Su Wk and 
Partial tr. Bodde (g). Huang Ti Nei Ching, Ling Shu. 

SouShenHouChi A@@$.  Su W& Nei Ching. 
Supplementary Reports on Spiritual See Huang Ti Nei Ching, Su Wk. 

Manifestations. Sui Shu F# B. 
Chin, late +4th or early + 5th century. History of the Sui Dynasty [+581 to 
Thao Chhien m B. +617]. 

Ssu Klzu Thi Yao Pien C&g W A l #l+ a. Thang, + 636 (annals and biographies); 
See Yu Chia-Hsi (I). +656 (monographs and bibliography). 

Ssu Shgng P& Tshao % Wei Cheng I et al. 
hlateria Medica Classified according to the Partial trs. Pfizmaier (61-65); Balazs (7, 8); 

Four Tones (and the Standard Rhymes), Ware (I). 
[the entries arranged in the order of the For translations of passages see the index of 
pronunciation of the first character of Frankel (I). 
their names]. Sun Kung Than Phu g, 4 B. 

Thang, c. + 775. The Venerable Mr  Sung's Conversation 
Hsiao Ping S. Garden. 

Snr Shih Thiao ShB Chien e4 A a # B. Sung, c. + 1085. 
Directions for Harmonising and Strengthen- Sun Sheng S fi. 

ing (the Vitalities) according to the Four Sung Chhao Shih Shih m X. 
Seasons of the Year [the second part Records of Affairs of the Sung Dynasty. 
(chs. 3-6) of Tsun Shhg Pa Chien, q.v.1. Yuan, + 13th. 

Ming, + 1591. L i Y u  + W .  
Kao Lien B@. Smg Shun Thai- W u  hrim-s&ng Chhi Ching 
Partial tr. of the gymnastic material, $duikX3k&%@. 

Dudgeon (I). Manual of the (Circulation of the) Chhi, 
Ssu Shih Tsuan Yao A 8 l. by M r  Grand-Nothingness of Sung 

Important Rulea for the Four Seasons Mountain. 
[agriculture and horticulture, family Thang, + 766 to + 779. 
hygiene and pharmacy, etc.]. Prob. Li Feng-Shih qF: IF$ (Thai-Wu 

Thang, c. + 750. hsien-s&ng). 
H a n O  @ W .  TT/f317, and in YCCC, ch. 59 (partially), 

Su NU Ching &B. PP. 7 a  ff. 
Canon of the Immaculate Girl. Cf. Maspem (7). p. 199. 



B I B L I O G R  APHY A 3 O 7  
SzmgShih SE. 

History of the Sung Dynasty [+g60 to 
+ 12791. 

Yuan, C. + 1345. 
Tho-Tho (Toktaga) E & Ouyang 

Hsuan B 12 3. 
Yin-T& Index, no. 34. 

Ssechuan Thung Chih )l \ '& ,E. 
General History and Topography of 

Szechuan Province. 
Chhing, +18th century (pr. 1816). 
Ed. Chhang Ming R W, Yang Fang- 

Tshan #j % # et al. 

TaChao %W.  
The Great Summons (of the Soul), [ode]. 
Chhu (between Chhin and Han), - 206 or 
- 205. 

Writer unknown. 
Tr. Hawkes (I), p. log. 

Ta Chih TuLun %%El .  
Mu&-pajiiapdr-to-padefa Sdstra (Com- 

mentary on the Great Siltra of the Per- 
fection of Wisdom). 

India. 
Attrib. NH@ rjuna. + 2nd. 
Mostly prob. of Cmtral Asian origin. 
Tr. Kumarajiva, +406. 
N / I I ~ ~ ;  TW/1509. 

To Chlln Ku Thung 7t; a. 
(Illustrated Account of the Mining), Smelt- 

ing and Refining of Copper [and other Non- 
Ferrous Metals], according to the Principles 
of Nature (lit. the Great Potter's Wheel). 

See Masuda Tsuna (l). 
Ta Fang Kuang Fo Hua Yen Ching A 3 E 

%E#ZT. 
Avatanisaka Siitra. 
India. 
Tr. $%kshBnanda, + 699. 
N/88; TTV/z7g. 

Ta Huan Tan Chao Chien A B Pf R B. 
An Elucidation of the Great Cyclically 

Transformed Elixir [in verses]. 
Wu Tai (Shu), +962. 
Writer unknown. 
TTI919- 

TaHuan TanChhiPiThu -kSPf%%$$ 
Esoteric Illustrations of the Concordance of 

the Great Regenerative Enchymoma. 
Thang or Sung. 
Writer unknown. 
In YCCC, ch. 72, pp. r a ff. 
Cf. Hsiu Chen Li Yen Chhao Thu and 

Chin I Huan Tan Yin Ch& Thu. 
Ta-Kuan Ching-Shih Ch&g Lk Pei-Chi P& 

Tshao A%IYS9?3RI%%f .  
The Classified and Consolidated Arma- 

mentarium; Pharmacopoeia of the Ta- 
Kuan reign-period. 

Sung, i-1108; repr. + I Z I I ,  +1z14 
(J/Chin), + 1302 (Yuan). 

Thang Shen-Wei B ff$ B. 
Ed. Ai Sheng E. 

Ta Ming I Thung Chih A m .S. 
Comprehensive Geography of the (Chinese) 

Empire (under the Ming dynasty). 
Ming, commissioned + 1450, completed 

+ 1461. 
Ed. Li Hsien S. 

Ta TaiLiChi 7t;smB. 
Record of Rites [compiled by Tai the Elder] 

(cf. Hsiao Tai Li Chi; Li  Chi). 
Ascr. C/Han, c. -70 to -50, but really 

H/Han, between + 80 and + 105. 
Attrib. ed. Tai T& WJt B ,  in fact probably 

ed. Tshao Pao B B. 
See Legge (7). 
Trs. Douglas (I); R. Wilhelm (6). 

Ta Tan Chhien Hung Lun A Pf %R R. 
Discourse on the Great Elixir [or Enchym- 

oma] of Lead and Mercury. 
If Thang, + gth, more probably Sung. 
Chin Chu-Pho & f l  B. 
TT1916. 
Cf. Yoshida Mitsukuni (S), pp. 23c-z. 

Ta Tan Chi A Pf S. 
Record of the Great Enchymoma. 
Ascr. +znd cent., but probably Sung, 

+ 13th. 
Attrib. Wei PO-Yann B #!i E. - . . 

TT/8gz. 
TaTanChihChih %BB%. 

Direct Hints on the Great Elixir. 
Sung, c. + 1200. 

Chhiu Chhu-Chi @ Bg B. 
TT/241. 

Ta Tan W& Ta A Pf S. 
Questions and Answers on the Great Elixir 

(or Enchymoma) [dialogues between 
Ch&ng Yin and KO Hung]. 

Date unknown, prob. late Sung or Yuan. 
Writer unknown. 
TTIg32. 

Ta Tan Yao Chireh Pkt Tshao 3; $f l 3 
*S. 

Pharmaceutical Natural History in the form 
of Instructions about Medicines of the 
Great Elixir (Type), [iatro-chemical]. 

Possible alternative title of Wm Tan Pk 
T h o  (q.v.). 

Ta-Tun2 Lien Chen Pao  chin^. Chiu Huan Chin 

Mysterious Teachings on the Ninefold 
Cvclically Transformed Gold Elixir, 
s"pplementary to the Manual of thd 
Making of the Perfected Treasure; a Ta- 
Tung Scripture. 

Thang, +8th, perhaps c. +712. 
Chhen Shao-Wei pjlt &B. 
TT/884. A sequel to TT/883, and in YCCC, 

ch. 68, pp. 8a  ff. 
Tr. Sivin (4). 

20-2 
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Ta-Tung L im Chm Pao Ching, Hsiu Fu Ling 
ShaMiaoCItiieh km#iiR@&#$~I 

B!@'#. 
Mysterious Teachings on the Alchemical 

Preparation o f  Numinous Cinnabar, sup- 
plementary to  the Manual o f  the Making 
o f  the Perfected Treasure; a Ta-Tung 
Scripture. 

Thang, + 8th, perhaps c. + 712. 
Chhen Shao-Wei 9 l. 
TT1883. Alr. title: Chhi Fan Ling Sha LW, 

as in YCCC, ch. 69, pp. I U  f f .  
T r .  Sivin (4). 

Ta Y u  Miao Ching A 3 j@ a. 
[= Tung-Chen Thai-Shang Su-Ling Tung- 

Yuan Ta Y u  Miao Ching.] 
Book o f  the Great Mystery o f  Existence 

[Taoist anatomy and physiology; describes 
the shang tan thien, upper region o f  vital 
heat, in  the brain]. 

Chin, +4th. 
Writer unknown. 
T T / ~ z g g .  
Cf .  Maspero (7), p. 192. 

Tai IPhien { ? B B .  
O n  Replacing Doubts b y  Certainties. 
Ming, +1621. 
Yang Thing-Yiin B 2). 
Preface by Wang C h h g  -% B 

Taketori Monogatari .PS. @ & 3. 
T h e  Tale o f  the Bamboo-Gatherer. 
Japan (Heian), c. +865. Cannot be earlier 

than c. +81o or later than c. +955. 
Writer unknown. 
C f .  Matsubara Hisako ( I ,  2). 

Tan Ching Shih T u  R Z a. 
A Guide to  the Reading o f  the Enchymoma 

Manuals. 
See Fu Chin-Chhiian (3). 

Tan Ching Yao Chiieh. 
See Thai-Chhing Tan Ching Yao Chiteh. 

Tan Fang Ao Lun Pf B m. 
Subtle Discourse on the (Alchemical) 

Elaboratory (o f  the Human Body, for 
making the Enchymoma). 

Sung. + 1020. 

Chh&ng Liao-I 4 -. 
TTlg13, and in  T T C Y  (chung mao chi, 

5).  
Tan Fang Chim Yuan 8 Z $E m. 

T h e  Mirror o f  Alchemical Processes (and 
Reagents); a Source-book. 

W u  Tai (H/Shu), c. +938 to  +965. 
T u k u  Thao 
Descr. Feng Chia-Lo & Collier ( I ) .  

See Ho Ping-Yii & Su Ying-Hui ( I ) .  

TTlg18. 
TanFang C* Yuan %BE-R. 

T h e  Mirror o f  the Alchemical Elaboratory: - .  
a Source-book. 

Early Thang, not later than + 800. 
Writer unknown. 

Survives only incorporated in l'T/912 and 
in CLPT. 

See Ho Ping-Yii & Su Ying-Hui ( I ) .  

Tan Fang Hsii Chih Pf Tj ;  a %. 
Indispensable Knowledge for the Chyrnical 

Elaboratory [withillustrations o f  apparatus]. 
Sung, + I I 63. 
W u W u  &B!. - - - -  
TT1893. 

Tan Fang Pao Chien Chih Thu P) B !@ E 2 R. 
T =  Tzu Yanp Tan Fana Pao Chim Chih - 

Thu.] 
Precious Mirror o f  the Elixir and Enchy- 

moma Laboratory; Tables and Pictures 
(to illustrate the Principles). 

Sung, c. + 1075. 
Chang PO-Tuan a {& ( T z u  Yang Tzu 

X 3. or T z u  Yang Chen Jen). 
Incorporated later in  Chin Tan Ta  Yao Thu 

(q.v.) 
In  Chin Tan Ta  Yao ( T T C Y  ed.), ch. 3, 

pp. 34a f f .  Also in W u  Chen Phien (in 
Hsiu Chen Shih Shu, TTlz60, ch. 26, 
PP. 5a ff.). 

C f .  Ho Ping-YU & Needham (2). 

Tan I San Chiian P) g 3 @. 
See Pa Tzu-Yuan ( I ) .  

Tan Lrtn Chiieh Chih Hsin Chin. 8 I B B J C ~  
(Cllien or Chao 8, occur as tabu 

forms in  the titles o f  some versions.) 
Mental Mirror Reflecting the Essentials o f  

Oral Instruction about the Discourses on 
the Elixir and the Enchymoma. 

Thang, probably +gth. 
Chang Hsiian-T& Sfa g, criticising the 

teachings o f  Ssuma Hsi-I 3 R. 
TTlg28, and in  YCCC, ch. 66, pp. I a ff. . . 

T r .  Sivin (5). 
TanThaiHsinLu $+S%#. 

New Discourse on the Alchemical Laboratory. 
Early Sung or pre-Sung. 
Attrib. Chhing Hsia T z u  W 3 or 

Hsia Yu-Chang a @ %S.. 
Extant only in  quotations. 

Tan- Yang Chen Jen Yii Lu PJ. m E A E l. 
Precious Records o f  the Adept Tan-Yang. 
Sung, mid + 12th cent. 
MaYi i  Ea. 
TT11.044. 

Tan- Yang Shen Kumg Tshan $3 B H % B. 
T a n  Yang (Tzu's Book) on the Resplen- 

dent Glow o f  the Numinous Light. 
Sung, mid + 12th cent. 
MaYU ,%Q. 
TT/1r36. 

Tan Yao Pi C&h Pf ]38 8. 
Confidential Oral Instructions on Elixirs 

and Drugs. 
Prob. Yuan or early Ming. 
H u Y e n  BB. 
hTow only extant as quotations in  the pharm- 

aceutical natural histories. 
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Too F a  Hsin Chhuan Q B. Ed. HO Lung-Hsiang B l & Phdng 

Transmission of (a Lifetime of) Thought on Han-Jan B (Chhing). 
Taoist Techniques [physiological al- Tao Tsang Hsii Phien Chhu Chi S a S. 
chemy with special reference to micro- First Series of a Supplement to the Taoist 
cosm and macrocosm; many poems and a Patrology. 
long exposition]. Chhing, early 19th cent. 

Yuan, + 1294. Edited by Min I-T& A -A. 
Wang Wei-I 5 B -. Tao Yin Yang S h h g  Ching a 9 l & g. 
TT11235, and TTCY (h& mao chi, 5). [= Thai-Chhing Tao Yin Yang Sh&g Ching.] 

Too F a  Hui Yr~an 3 @ Z. Manual of Nourishing the Life-Force (or, 
Liturgical and Apotropaic Encyclopaedia of Attaining Longevity and Immortality) by 

Taoism. Gymnastics. 
Thang and Sung. Late Thang, Wu Tai, or early Sung. 
Writers and compiler unknown. Writer unknown. 
TT11zo3. TT1811, and in YCCC, ch. 34. 

Tao H a  Chin Liang B E. Cf. Maspero (7), pp. 415 ff. 
A Catena (of Words) to Bridge the Ocean Thg Chen Yin Chiieh B E B 8. 

of the Tao. Confidential Instructions for the Ascent to 
See Fu Chin-Chhiian (4). Perfected (Immortality). 

Tao Shu $$l&. Chin and S/Chhi. Original material from 
Axial Principles of the Tao [doctrinal the neighbourhood of + 365 to + 366; 

treatise, mainly on the techniques of commentary (the ' Confidential Instruct- 
physiological alchemy]. ions' of the title) by Thao Hung-Ching 

Sung, early + 12th; finished by 1145. (+456 to +536) written between +493 
Ts&ng Tshao B. and +498. 
TT11oos. Original writer unknown. 

Tao Su Fu gif B. Ed. Thao Hung-Ching a -&. 
Ode on a Girl of Matchless Beauty [Chao T T / ~ I ~ .  but conservation fragmentary. 

nti, probably Chao Fei-Yen]; or, Of Cf. Maspero (7), PP. 192. 374. 
What does Spotless Beauty Consist? Thai-Chhing Chm Jen Ta Tan -k ef A R. 

C/Han, c. - 20. [Alternative later name of Thai-Chhing 
Pan chieh-yii 8. Tan Ching Yao Chiieh.] 
In  CSHK, Chhien Han Sect., ch. I I, The Great Elixirs of the Adepts; a Thai- 

P. 7fI ff. Chhing Scripture. 
Tao Tt Chmg 3 a. Thang, mid + 7th (c. + 640). 

Canon of the Tao and its Virtue. Prob. Sun Ssu-MO g. 
Chou, before - 300. In YCCC, ch. 71. 
Attrib. Li Erh (Lao Tzu) ;tP. EF (&F). Tr. Sivin (I), pp. 145 ff. 
Tr. Waley (4); Chhu Ta-Kao (2); Lin Yii- Thai-Chhing Chin I Shcn Chhi Ching 4 

Thang (I) ; Wieger (7); Duyvendak (18); %fiR@. 
and very many others. Manual of the Numinous Chhi of Potable 

Tao Tsang 3 B. Gold; a Thai-Chhing Scripture. 
The Taoist Patrology [containing 1464 Ch. 3 records visitations by the Lady Wei 

Taoist works]. Hua-Tshun and her companion divinities 
All periods, but first collected in the Thang mostly paralleling texts in the Chen Kao. 

about + 730, then again about + 870 and They were taken down by Hsu Mi's great- 
definitively in + 1019. First printed in the grandson Hsii Jung-Ti (d. + 435), c. + 430. 
Sung (+ I I I I to + I I 17). Also printed in Chs I and 2 are Thang or Sung, before 
J/Chin (+ 1168 to + I I ~ I ) ,  Yuan (+ 1244). + I I 50. If pre-Thang, cannot be earlier 
+ 1607). and Ming (+ 1445, + 1598 and than +6th. 

Writers numerous. Writers mainly unknown. 
Indexes by Wieger (6), on which see Pelliot's TT/875. 

review (58); and Ong Tu-Chien (Yin-T& Thai-Chhing Chin I Shen Tan China -k & $@ 
Index, no. 25). @F $3 R!. 

Tao Tsang Chi Yao j2 R S. Manual of the Potable Gold (or Metallous 
Essentials of the Taoist Patrology [con- Fluid), and the Magical Elixir (or 

taining 287 books, 173 works from the Enchymoma); a Thai-Chhing Scripture. 
Taoist Patrology and I 14 Taoist works Date unknown, but must be pre-Liang 
from other sources]. (Chhen Kuo-Fu (I), vol. 2, p. 419). Con- 

All periods, pr. 1906 at Erh-hsien-ssu tains dates between + 320 and + 330, but = +, Chhdngtu. most of the prose is more probably of the 
Writers numerous. early + 5th century. 
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Thai-Chhing Chin I Shen Tan Ching (cont.) Writer unknown. 

Preface and main texts of n k  tan character, TT1813. 
all the rest wai tan, including laboratory Cf. Maspero (7), p. 202. 
instructions. Thai-Chhing (Wang Lao) (Fu C&) Khou Chiieh 

Writer unknown; chs. variously attributed. (or ChhuanFa) *%EE%I%%U~~ 
The third chapter, devoted to descriptions (B B). 

of foreign counties which produced The Venerable Wang's Instructions for 
cinnabar and other chemical substances, Absorbing the Chhi; a Thai-Chhing 
may be of the second half of the +7th Scripture [Taoist breathing exercises]. 
century (see Maspero (14)~ pp. 95 ff.). Thang or Wu Tai (the name of Wang added 
Most were based on Wan Chen's Nan in the + I 16). 
Chou I Wu Chih (+3rd cent.), but not Writer unknown. 
the one on the Roman Orient (Ta-Chhin) Part due to a woman Taoist, Li  I + B.  
translated by Maspero. Stein (5) has TT1815, and in YCCC, ch. 62, pp. I a ff. 
pointed out however that the term Fu- and ch. 59, pp. I O U  ff. 
Lin for Byzantium occurs as early as Cf. Maspero (7), p. 209. 
+ 500 to + 520, so the third chapter may Thai-Chhing Yii Pei Tzu &B E 4. 
well be of the early +6th century. The Jade Stele (Inscription); a Thai- 

TT1873. Chhing Scripture [dialogues between 
Abridged in YCCC ch. 65, pp. I a ff. Ch&ng Yin and KO Hung]. 
Cf. Ho Ping-Yii (10). Date unknown, prob. late Sung or Yuan. 

Thai-Chhina Chiw Thien-Shih IUzou Chiieh Writer unknown. 
&i'i$@~km U 3. 

Oral Instructions from the Heavenly Mastera 
[Taoist Patriarchs] on the Thai-Chhing 
Scriptures. 

Date unknown, but must be after the mid 
+ 5th cent. and before Yuan. 

Writer unknown. 
TTl876. 

Thai-Chhing Chung Humrg Chen Ching ;k 7Bf + 
REE. 

See Chung Huang Chen Ching. 
Thai-Chhing Shih Pi Chi k B 5 R. 

The Records in the Rock Chamber (lit. 
Wall); a Thai-Chhing Scripture. 

Liang, early + 6th, but includes earlier work 
of Chin time as old as the late +jrd, 
attributed to Su Yuan-Ming. 

Edited by Chhu Ts& hsien-s&ng B R g. 
Original writer, Su Yuan-Ming a Z m 

(Chhing Hsia Tzu F). 
TT1874. 
Tr. H o  Ping-YU (8). 
Cf. Lo-fou Shan Chih, ch. 4, p. 13a. 

Thai-Chhing Tan Ching Yao Chiieh & $f B$ 
3? X. 

[ = Thai-Chhing Chcn Jen Ta Tan.] 
Essentials of the Elixir Manuals, for Oral 

Transmission; a Thai-Chhing Scripture. 
Thang, mid + 7th (c. + 640). 
Prob. Sun Ssu-MO g E l. 
In  YCCC, ch. 71. 
Tr. Sivin (I), pp. 145 ff. 

Thai-Chhing Tao Yin Yang Sh& Ching k 
% 5 I S & @ .  

See Tao Yin Yam S h h  Chiw. 
Thai-Chhinf Thioo C h k  Chi& k-S m % B. 

Manual of the Harmonising of the Chhi; a 
Thai-Chhing Scripture [breathing exer- 
cises for longevity and immortality]. 

Thang or Sung, + 9th or + I 0th. 

TTIgzo. 
Cf. Ta Tan Wkr Ta and Chin Mu Wan Linn 

Lun, which incorporate parallel passages. 
Thai-Chi Chm-Jen Chiu Chuan Huan Tan 

Ching YaoChiieh &@EAtL$Jzfi  
%Z B%. 

Essential Teachings of the Manual of the 
Supreme-Pole Adept on the Ninefold 
Cyclically Transformed Elixir. 

Date unknown, perhaps Sung on account 
of the pseudonym, but the Manual 
(Ching) itself may be pre-Sui because its 
title is in the Sui Shu bibliography. Mao 
Shan influence is revealed by an account 
of five kinds of magic plants or mush- 
rooms that grow on Mt Mao, and in- 
structions of Lord Mao for ingesting 
them. 

Writer unknown. 
TT/882. 
Partial tr. Ho Ping-YU (g). 

Thai-Chi Chen-Jen Tsa Tan Yao Fang iR 
A@Ff@7?. 

Tractate of the Supreme-Pole Adept on 
Miscellaneous Elixir Recipes [with illus- 
trations of alchemical apparatus]. 

Date unknown, but probably Sung on 
account of the philosophical significance 
of the pseudonym. 

Writer unknown. 
TT1939. 

Thai-Chi KO H&-Onn Chuan &S 4fl B B 
Biography of the Supreme-Pole Elder- 

Immortal KO (Hsiian). 
Prob. Ming. 
Than Ssu-Hsien 3 m *. 
TTl4.47.. 

Thai Hsi Chang R ,a S. 
Manual of Embryonic Respiration. 
Thang, +&h, c. +755. 
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Thai Hsi Ching (cont.) 
Hum Chen hsien-s&ng 9.l & Lk 

(Mr Truth-and-Illusion). 
T T / I z ~ ,  and YCCC, ch. 60, pp. zzb ff. 
Tr. Balfour ( I ) .  
Cf. Maspero (7), p. 211. 

Thai Hsi Ching Wei Lun E W. I 1 m. 
Discourse on Embryonic Respiration and 

the Subtlety of the Seminal Essence. 
Thang or Sung. 
Writer unknown. 
In YCCC. ch. 58, pp. I U  ff. 
Cf. EIaspem (7), p. 210. 

Thai Hsi K& Chih Yao Chiieh 8 & B B %. 
Instruction on the Essentials of (Under- 

standing) Embryonic Respiration [Taoist 
respiratory and sexual techniques]. 

Thang or Sung. 
Writer unknown. 
In YCCC, ch. 58, pp. 4b ff. 
Cf. Maspero (7). p. 380. 

Thai Hsi Khou Chiieh g ,@. il3. 
Oral Explanation of Embryonic Reepiration. 
Thang or Sung. 
Writer unknown. 
In YCCC, ch. 58, pp. 12a ff. 
Cf Maspero (7). p. 198. 

ThaiHn'ShuiFa a%&%. 
Hydraulic Machinery of the West. 
Ming, +1612. 
Hsiung San-Pa (Sabatino de Ursis) @ 

& Hsu Kuang-Chhi B % g. 
Thai Hsiian Pao Tien 2 &. 

Precious Records of the Great Mystery [of 
attaining longevity and immortality by 
physiological alchemy, n k  tan]. 

Sung or Yuan, + 13th or + 14th. 
Writer unknown. 
TT/1o22, and in T T C Y  (shang mao chi, 5).  

Thai-I Chin Hua Tsung Chih --. (or Z) 4 
S S. 

Principles of the (Inner) Radiance of the 
~e&l lous  (~nchymoka), (explained in 
terms of the) Undifferentiated Universe. 

See Chin Hua Tsung C M .  
Thai-Ku Chi k & g. 

Collected Works of (Ho) Thai-Ku WO Ta- 
Thung]. 

Sung. c. + 1200. 

Ho Ta-Thung B 75 a. 
T T / I  147. 

Thai Ku Thu Tui Ching k & 2 S. 
Most Ancient Canon of the Joy of the Earth; 

or, of the Element Earth and the Kua 
Tui [mainly on the alchemical sub- 
duing of metals and minerals]. 

Date unknown, perhaps Thang or slightly 
earlier. 

Attrib. Chang hsien-shg &. 
TTI94.2.. 

Thai Pai Chtng A B R. 
The Venus Canon. 

Thang, c. + 800. 
Shih Chien-Wu R g. 
TTl927. 

Thai Phing Ching A g. 
[= Thai Phing Chhing Ling Shu.] 
Canon of the Great Peace (and Equality). 
Ascr. H/Han, c. + 150 (first mentioned 

+ 166) but with later additions and inter- 
polations. 

Part attrib. Yii Chi *. 
Perhaps based on the Thien Kuan Li Pao 

Yuan Thai Phing Ching (c. - 35) of Kan 
Chung-Kho Q ,E EJ. 

TT/1o87. Reconstructed text, ed. Wang 
~ i n ~ - ( z ) .  

Cf. Yu Ying-Shih (2), p. 84. 
According to Hsiung T&-Chi (I) the parts 

which consist of dialogue between a 
Heavenly Teacher and a disciple corre- 
spond with what the Pao Phu Tau 
bibliography lists as Thai Phing Ching 
and were composed by Hsiang Khai 
?E B. 

The other parts would be for the most part 
fragments of the Chia I Ching 2 @, 
also mentioned in Pao Phu Tzu, and due 
to Yu Chi and his disciple Kung Chhung 

between -t 125 and + 145. 
Thai Phing Chhing Ling Shu k SF- f& a S. 

Received Book of the Great Peace and 
Purity. 

See Thai Phing Ching. 
Thai-Phing Huan Yii Chi k SB E. 

Thai-Phing reign-period General Descrip- 
tion of the World [geographical record]. 

Sung, +976 to +983. 
~ i i e K ~ h i h  %R. 

Thai-Phing Hui Min Ho Chi Chii Fang k 4 ,a 
E H F$! E3 3. 

standard -~o&ularies of the (Government) 
Great Peace People's Welfare Pharmacies 
[based on the Ho Chi Chii Fang, etc.]. 

Sung, +1151.  

Ed. Chhen Shih-Wen E X ,  Phei 
Tsung-Yuan g 3 E, and Chhen 
Chh&nn R%. 

Cf. Li ~ h a o  ( I ,  6);  SIC, p. 973. 
T?uzi-Phing Kuang Chi k + E. 

Copious Records collected in the Thai- 
Phing reign-period [anecdotes, stories, 
mirabilia and memorabilia]. 

Sung. $978. 
 d. Li  q vj. 

Thai-Phing Shhg Hui Fang k 1 E fi. 
Prescriptions Collected by Imperial 

~enevolence during the ~ h a i - ~ h i n ~  
reign-period. 

Sung, commissioned + 982 ; completed 
+ 992. 

Ed. Wang Huai-Yin 4 R, Ch&ng Yen 
@fig et al. 

SIC, p. 921 ; Yii Hai, ch. 63. 
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Thai-Phing Yu Lon ;k SE @ R. Thai-Shang P a  Ti Ywm (Hsiian) Pien Ching 
Thai-Phing reign-period Imperial Encyclo- %h A%%(3X)@@- 

paedia (lit. the Emperor's Daily Readings). See Tung-Shen P a  Ti Y m  (Hsiia) Pien 
Sung, +983. Ching. 
Ed. Li Fang + M. Thai Shang-San-shih-liu pu Tsun Ching 
Some chs. tr. Pfizmaier (84-106). Z + A B @ @ .  
Yin-T& Index, no. 23. The Venerable Scripture in 36 Sections. 

Thai-Shag Chu Kuo Chiu Min Tsung Chen A' TT/8. 
Yao ;kkBt]!?YI&E@A%%!. See Shang Chhing Ching. 

Arcane Essentials of the Mainstream of Thai-Shang Tung Fang Nei Chfng Chu 2 k 
Taoism, for the Help of the Nation and 63C33@fk- 
the Saving of the People; a Thai-Shang Esoteric Manual of the Innermost Chamber, 
Scripture [apotropaics and liturgy]. a Thai-Shang Scripture; with Commen- 

Sung, + 1016. W. 
Yuan Miao-Tsung @ S. Ascr. - 1st cent. 
TT/IZIO. Attrib. Chou Chi-Thung 9 a. 

Thai-Shang Chuan Hsi Wang Mu WO Ku F a  TT113o. 
ikI@B3B1WB.  Thai-Shrmg Tung-Hsiian Ling-Pao Mieh Tu (or 

See Chuan Hsi Wang Mu WO Ku Fa. San Yuan) Wu Lien S- Shih Miao 
'17rai-Shq Huang Thing Nei (or Wai or Chung) Chins kk@l';ClE%@~&IfE (or =%) 

Chin. ( Yii) Ching ?i k E E R (5, Ffi) =@!*P 2482. 
e (E) #!E- Marvellous Manual of the Resurrection (or 

See Huang Thing, etc. Preservation) of the Body, giving Salvation 
Thai-Shang Lao Chiin Yang SW Chrleh A k from Dispersal, by means of (the Three 

%z?%*%- Primary Vitalities and) the Five Trans- 
Oral Instructions of Lao Tzu on Nourishing mutations; a Ling-Pao Thai-Shang Tung- 

the Life-Force; a Thai-Shang Scripture Hsiian Scripture. 
[Taoist respiratory and gymnastic exer- Date uncertain. 
cisesl. Writer unknown. 

mang: 
Attrib. Hua Tho and Wu Phu 

R %. 
Actual writer unknown. 
TT/lrq. 

Thai-Shang Ling-Pao Chih Tshuo Thu I 
*z l i fm.  

Illustrations of the Numinous Mushmme; 
a Thai-Shang Ling-Pao Scripture. 

Sui or pre-Sui. 
Writer unknown. 
TT/1387. 

Thai-Shang Ling-Pao Wu Fu (Ching) ;E; B 
a 5 a (a). 

(Manual of) the Five Categories of For- 
mulae (for achieving Material and 
Celestial Immortality) ; a Thai-Shang 
Ling-Pao Scripture [liturgical]. 

San Kuo, mid + 3rd. 
Writers unknown. 
TT13856 
On the term Ling-Pao see Kaltenrnark (4). 

Thai-Shang Pa-CWg SW-Jui Tzu-Chiang (Wu- 
Chu) Chiang-Sh&g Shen Tan Fang A l: 
A A E Y & % X ( ( h B ) B $ % # M 3 .  

Method for making the Eight-Radiances 
Four-Stamens Purple-Fluid (Five-Pearl) 
Incarnate Xuminous Elixir; a Thai- 
Shang Scripture. 

Chin, probably late +qth. 
Putatively dictated to Yang Hsi B S. 
In  YCCC, ch. 68; another version in 

TT/1357. 

TT/366. 
Thai-Shang Tung-Hsiian Ling-Pao Shou Tu I 

kkrnXl*teE%.  
Formulae for the Reception of Salvation; a 

Thai-Shang Tung-Hsiian Ling-Pao 
Scripture [lit~~rgical]. 

L/Sung, c. +450. 
Lu Hsiu-Ching E #i m. 
TTI.524- 

Thm'-Shang Wei Ling Shen Hua Chiu Chuan 
T a n S h a F a  AkB!EP?db9~@pfi?B 
B. 

Methods of the Guardian of the Mysteries 
for the Marvellous Thaurnaturgical 
Transmutation of Ninefold Cyclically 
Transformed Cinnabar; a Thai-Shang 
Scripture. 

Sung, if not earlier. 
Writer unknown. 
TT/885. 
Tr. Spooner & Wang (I); Sivin (3). . 

Thai-Shang Yam S h h g  Thai Hsi Chhi Chiw 
&i%LE%,@.%@. 

See Yang S h h g  Thai Hsi Chhi Ching. 
Thai Tsang Lun $@ 3%. 

Discourse on the Foetalisation of the 
Viscera (the Restoration of the Embry- 
onic Condition of Youth and Health). 

Alternative title of Chung Huang Chen 
Ching (¶.v.). 

Thai- Wei Ling Shu Tau-Wk Long-Kan Hua 
Tan Shen Chen Shang Chin.? k I 1 
%%fRFF%fi@Ek@. 
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Thai- Wei Ling Shu Tzu- W& Lung-Km Hua 
Tan Shon Chen Shang Ching (cont.) 

Divinely Written Exalted Spiritual Realisa- 
tion Manual in  Purple Script on the 
Lang-Kan (Gem) Radiant Elixir; a Thai- 
Wei  Scripture. 

Chin, late +4th century, possibly altered 
later. 

Dictated to Yana Hsi 1 B. - .. -. 

TT/z52. 
T7uzi- W u  hsien-s&g Fu Chhi Fa Z X 4 1Jbl 

5% E. 
See Sung Shan Thai- W u  hsim-s&g Chhi 

Ching. 
Than hsien-S& Shui Yiin Chi I X f i  8 S. 

Mr Than's Records o f  Life among the 
Mountain Clouds and Waterfalls. 

Sung, mid + 12th cent. 
Than Chhu-Tuan R G. 
TT11 146. 

Thang Hui Yao E @ S. 
History o f  the Administrative Statutes o f  

the Thang Dynasty. 
Sung, +961. 
Wang Phu 3s. 
C f .  des Rotours (2),  p. 92. 

Thang Liu Tien B A g. 
Institutes o f  the Thang Dynasty (lit. 

Administrative Regulations o f  the Six 
Ministries o f  the Thang). 

Thang, +738 or +739. 
Ed. Li Lin-Fu $$ g. 
C f .  des Rotours (2),  p. 99. 

Thang P6n T s h o  ffi S. l 
Pharmacopoeia o f  the Thang Dynasty. 
= Hsin Hsiu P& Tshao, (q.v.). 

Thung Yii Lin &S#$. 
Miscellanea o f  the Thang Dynasty. 
Sung, collected c. + I 107. 
Wang Tang Ea. 
C f .  des Rotours (2) ,  p. 109. 

Thao Chen yen Nn' Tan Fu M E h R Pf E. 
See Nei Tan Fu. 

 hi K ~ O  KO 

Song o f  the Bodily Husk (and the Deliver- 
ance from its Ageing). 

W u  Tai or Sung, in  any case before + 1040 
Y e n  Lo T z u  (ps.) F. 
In  Hsiu Chen Shih Shu (TT/260), ch. 18. 

Thiao Chhi Ching 55 g. 
See Thai-Chhing Thino Chhi Ching. 

Thieh Wei Shan Tshung Than iS. Bj CLl R. 
Collected Conversations at Iron-Fence 

Mountain. 
Sung, c. +rrIg. 
Tshai Thao A E. 

Tin'en-Hsia Chiin Kuo Li Ping Shu R 7; B 
31 S@. 

Merits and Drawbacks o f  all the Countries 
in  the World [geography]. 

Chhing, + 1662. 
K u  Yen-Wu El a. 

. R A P H Y  A 3*3 
Thien Hsien Ch& Li T u  ' F a  Tien Ching' X m 

i E R S E % ~ .  
T h e  Right Pattern o f  the Celestial Im- 

mortals; Thoughts on Reading the 
Consecration of the Law, 

See Fu Chin-Chhiian (a). 
ThKn Hsien Chih Lun Chhang Sh& T u  Shih 

Nei Lien Chin Tan (Chiieh Hsin) Fa X 
114EiigiE4Etkki3%!4fi(A~D)E!?. 

(Confidential) Methods for Processing the 
Metallous Encyhmoma; a Plain Dis- 
course on Longevity and Immortality 
(according to  the Principles o f  the) 
CelestiaI Immortals for the Salvation o f  
the World. 

Alternative title for Nei Chin Tan (q.v.). 
ThienKungKhaiWu *l fM&.  

T h e  Exploitation o f  the Works o f  Nature. 
Ming, + 1637. 
Sung Ying-Hsing W. 
Tr .  Sun Jen I-Tu & Sun Ilsiteh-Chuan ( I ) .  

Thien-thai Shun Fang Wai Chih R S m 3 f i  
b. 

Supplementary Historical Topography o f  
Thien-thai Shan. 

Ming. 
Chhuan-T&ng (monk) IQ6 B. 

Thien T i  Yin-Yang T a L o F u  ~~~~~~ 
Et. 

Poetical Essay on the Supreme Joy. 
Thang, c. + 800. 
Pai Hsing-Chien Q m. 

Thim Yuan Ju  Yao Chinz K X A S B. 
Mirror o f  the All-Penetrating Medicine 

(the Enchyrnoma; restoring the Endow- 
ment) o f  the Primary Vitalities. 

W u  Tai, + 940. 
Tshui Hsi-Fan $fj E. 
In Hsiu Chen Shih Shu (TT/26o), ch. 21, 

pp. 6b to gb; a prose text without com- 
mentary, not the same as the Ju Yao 
Ching (q.v.) and ending with a diagram 
absent from the latter. 

C f .  van Gulik (g), pp. 224 ff. 
Tho Y o T z u  

Book o f  the Bellows-and-Tuykre Master ' 

[physiological alchemy in  mutationist 
terms]. 

Sung or Yuan. 
Writer unknown. 
T T / I  174, and T T C Y  (hsin mao chi, 5).  

Thou H u a n ~  Tsa Lu E E l R. 
Miscellaneous Jottings far from Home. 
Thang, c. + 835. 
Fang Chhien-Li B g. 

Thu C h i q  (P& Tshao) B (* E). 
Illustrated Treatise (of  Pharmaceutical 

Xatural History). See P& Tshao Thu 
Ching. 

T h e  term Thu Ching applied originally to  
one o f  the two illustrated parts (the other 
being a Yao Thu) o f  the Hsin Hsiu P& 
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TAu Ching (P& Tshuo) (cont.) 
Tshao of +659 (qv.); cf. Hsin Thang 
Shu, ch. 59, p. 21a or TSCCIW, p. 273. 
By the middle of the + I  ~ t h  century these 
had become lost, so Su Sung's P& Tshao 
Thu Ching was prepared as a replace- 
ment. The name Thu Ching P& Tshao 
was often afterwards applied to Su Sung's 
work, but (according to the evidence of 
the Sung Shih bibliographies, SSIH', 
PP. 379, 529) wrongly. 

Tlru Ching Chi-Chu Yen I P h  Tshuo 8 
&'-W3*9. 

Illustrations and Collected Commentaries 
for the Dilations upon Phmmnceutical 
Katural History. 

TT1761 (Ong index, no. 767). 
See also Thu Ching Yen I P& Tshao. 
The Tao Tsan,g contains two separately 

catalogued books, but the Thu Ching Chi- 
Chu Yen I P& Tshao is in fact the intro- 
ductory 5 chapters, and the Thu Ching 
Yen I P& Tshno the remaining 42 c h a p  
ters of a single work. 

ThuChing Y e n I P h  Tshao W@%%%S. 
Illustmtions (and Commentary) for the 

Dilations upon Pharmaceutical Natural 
History. (An abridged conflation of the 
Chtnp- Ho . . . C&g Lei . . . P& Tshao with 
the P h  Tshao Yen I.) 

Sung, c. + 1223. 
Thang Shen-Wei B B, Khou Tsung- 

Shih R, ed. Hsii Hung 3 B. 
TT1761 (Ong index, no. 768). 
See also Thu Chinn Chi-Chu Yen I P& - 

Tshao. 
Cf. Chang Tsan-Chhen (a); Lung Po- 

Chien (I), nos. 38, 39. 
Thu Hsiu Chen Chiin Tsao-Hua Chih Nun 

E33&dLt3%. 
Guide to the Creation. bv the Earth's . - 

Mansions Immortal. 
See Tsao-Hua Chih Nan. 

Thu Hsiu P& Tshao =k % 3. 
The Earth's Mansions Pharmacopoeia. 
See Tsao-Hua Chih Nun. 

T h a g  Hsiian Pi Shu B 3 m. 
The Secret Art of Penetrating the Mystery 

[alchemy]. 
Thang, soon after + 864. 
Shen Chih-Yen %H 3. .- . 

TT1935: 
Thung Su Pzen -3 M. 

Thesaurus of Popular Terms, Ideas and 
Customs. 

Chhing, + 1751. 
Tse Hao S. 

Thung Ya  a TIE;. 
Helps to the Understanding of the Lit- 

Expositor [general encyclopaedia with 
much of scientific and technological 
interest]. 

Ming and Chhing, finished + 1636, pr. 
t r 666. 

Fang I-Chih 3 g B. 
Thung Yu Chuh 3. 

Lectures on the Understanding of the 
Obscurity (of Nature) [alchemy, proto- 
chemical and physiological]. 

Not earlier than Thang. 
Writer unknown. 
TTI906. 
Cf. Chhen Kuo-Fu (I), vol. 2, p. 390. 

T im Hai Yii Hktg Chih B & ,g. 
A Guide to the Region of the Kunming 

Lake (Y unnan). 
Chhing, c. + r 770, pr. + 1799. 
Than Tshui S. 

Tien Shu '&. 
Book of Arts. 
L/Sung. 
Wang Chien-Phing 3 +. 

Ting Chhi KO m &. 
Song (or, Mnemonic Rhymes) on the 

(Alchemical) Reaction-Vessel. 
Han, if indeed originally. as it is now, a 

chapter of the Chou I Tshan Thung Chhi 
(q.v.1. 

I t  has sometimes circulated separately. 
In Chou I Tshan Thung Chhi F A  Chang 

Chu Chieh, ch. 33 (ch. 3, pp. 7.a ff.). 
Cf. Chou I Tshan Thung Chhz Tang Chhi 

KO Ming Ching Thu (TTl994). 
Ton Isho Q E P$. 

Medical Excerpts Urgently Copied. 
Japan, + 1304. 
Kajiwara Shozen )g R 2. 

Tongiii Pogam E. 
See Tung I Pao Chien. 

Tou /mIS1en-shag Hsi~c Chen Chih Nan PPR & 
Et $3 3-. 

See Hsi Yo Tou hsien-S& Hsiu Chen Chih 
Nun. 

Tsao Hua Chhien Chhui B it @ a. 
The Hammer and Tongs of Creation (i.e. 

Kature). 
Ming, c. + 1430. 
Chu Chhiian % m. 
(Ning Hsien Wang %$Z B 5, prince of the 

Ming.) 
Tsao-Hua Chih hTan & ;ft3 H. r=  Thu Hsiu P& Tsha0.1 

~ u i d e  to the Creation (i.e. Nature). 
Thang, Sung or possibly Ming. A date 

about + 1040 may be the best guess, as 
there are similarities with the Wai Tan 
Ptn Tshao (q.v.). 

Thu Hsiu Chen Chiin j= E S ((the 
Earth's Mansions Immortal). 

Preserved only in quotation, as in PTKM. 
Ts€ KO Lu Wfl &. 

Methods of Victory. 
Title, in certain editions, of the Huo Kung 

Chieh Yao (q.v.). 
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Ts& Kuang Chih Nang PU S B Q M. [a governmental ethical and political 

Additions to the Enlarged Bag of Wisdom encyclopaedia.] 
Supplemented. Sung, commissioned + 1005, pr. + IOI 3. 

Ming, c. + 1620. Ed. Wang Chhin-Jo 3 B & Yang I 
FCng M&ng-Lung B. E3 &. 

Tshai Chen Chi Yao E @ S. Cf. des Rotours (2), p. 91. 
Important (Information on the) Mems (by Tsinn' Hsii Phien ?$! & E. 

which one can) Attain (the Regeneration Book of the Emerald Heaven. 
of the) Primary (Vitalities) [physiological Sung, c. + 1200. 

alchemy, poems and commentary]. Chhen Nan R$#. 
Part of San-F&g Tan Chiieh (q.v.). TT/ro76. 

Tshan Thung Chhi @m%. Tshui KungJu Yao Ching Chu (or Ho) Chieh 
The Kinship of the Three; or, The Accor- & ? . @ B S ( ~ < R ~  

dance (of the Book of Changes) with the See Ju Yao Ching and Thim Yuan Ju Yao 
Phenomena of Composite Things Ching. 
[alchemy]. Tshun Chen Huan Chung Thu B B g m. 

H/Han, + 14.2. Illustrations of the True Form (of the Rody) 
Wei PO-Yang l !$ E. and of the (Tracts of) Circulation (of the 

Tshan Thung Chhi. Chhi). 
See also titles under Char I Tshan Thung Sung, + I X I ~ .  

Chhi. Yang Chieh fi. 
Tshan Thung Chhi Chang ChC B Now partially preserved only in the Ton- 

The Kinship of the Three (arranged in) Isho and the Man-Anpa (q.v.). Some of 
Chapters and Sections. the drawings are in Chu Hung's Nei 

Chhing, + 1717. Wai Erh Ching Thu, also in Hua Tho 
Ed. Li Kuang-Ti + % W. Nei Chao Thu and Kuang Wei Ta F a  

Tshan Thung Chhi Khao I m B S. (%v.). 
[=Char I Tshan Thung Chhi Chu.] Tshun Fu Chai W€n Chi B X l. 
A Study of the Kinship of the Three. Literary Collection of the Preservation-and- 
sung, + 1197. Return Studio. 
Chu Hsi Jk f (originally using pseudonym Yuan, + 1349. 

Tsou Hsin R). Chu TC-Jun a. 
TT/992. Tso Chuan ft B. 

Tshan Thung ChM Shan Yu B laJ gz! M B. Master Tso chhiu's Tradition (or Enlarge- 
Explanation of the Obscurities in the Kin- ment) of the Chhun Chhiu (Spring and 

ship of the Three. Autumn Annals), [dealing with the period 
Chhing, pref. + 1729, pt. + 1735. -722 to -4531. 
Ed and c o r n .  Chu Yuan-Yii fi Z g. Late Chou, compiled from ancient written 
TTCY. - and oral traditions of several States be- 

Tshnn Thung Chhi Wu HsMng Lci Pi Yao B jWj tween -430 and -250, but with addi- 
%z#l%%f5%- tions and changes by Confucian scholars 

Arcane Essentials of the Similarities and of the Chhin and Han, especially Liu 
Categories of the Five (Substances) in the Hsin. Greatest of the three commen- 
Kinship of the Three (sulphur, realgar, taries on the Chhun Chhiu, the others 
orpiment, mercury and lead). being the Kungyang Chuan and the 

Liu Chhao, possibly Thang; prob. between Kuliang Chuan, but unlike them, prob- 
+ 3rd and + 7th cents., must be before ably originally itself an independent book 
the beginning of the +gth cent., though of history. 
ascr. + 2nd. Attrib. Tsochhiu Ming 2 a. 

Writer unknown (attrib. Wei PO-Yang). See Karlgren (8); Maspero (I); Chhi Ssu- 
Comm. by L u  Thien-Chi a R a, wr. Ho (I); WU Khang (I); Wu Shih- 

Sung, + I I I I to + 11 17, probably + I  I 14 Chhang (I);  van der Loon (I), Eberhard, 
TT/898. Miiller & Henseling (I). 
Tr. Ho Ping-YCi & Needham (2). Tr. Couvreur (I); Legge (11); Pfizmsier 

Tshao Mu Tzu ?$C F. (1-12). 
The Book of the Fading-like-Grass Master. Index by Fraser & Lockhart (I). 
Ming, + 1378. TSO Wang Lun 85 E 1. 
Yeh Tzu-Chhi B F 'IEf. Discourse on (Taoist) Meditation. 

Tshe Fu Yuan Kuei B H a. Thang, c. -1-71.5. 
Collection of Material on the Lives of Ssuma Chh&ng-Chen 3J E B. 

Emperors and Ministers, (lit. (Lessons of) TT!rozq, and in TTCY (shang mao CM, 
the Archives, (the True) Scapulimancy); 5). 
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Tsui Shang I Chh& Hui Ming Ching @ -. 

3E%518E. 
Exalted Single-Vehicle Manual of the 

Sagacious (Lengthening of the) Life- 
Span. 

See Hui Ming Ching. 
Tnm Shhg Pa Chien a & R m. 

Eight Disquisitions on Putting Oneself in 
Accord with the Life-Force [a collection 
of works]. 

Ming, + 1591. 
Kao Lien $Zj S. 
For the separate parts see: 

I .  Chhing Hsiu Miao Lun Chien (chs. I ,  2). 

2. Ssu Shih Thiao Sh& Chien (chs. 3-6). 
3. Chhi Chii An Lo Chim (chs. 7, 8). 
4. Yen Nien Chhio Ping Chien (chs. 9, 

10). 
5. Yin Chum Fu Shih Chien (chs. I 1-13). 
6. Yen Hsien Chhing Shang Chim 

(chs. 14, 15). 
7. Ling Pi Tan Yao Chien (chs. 16-18). 
8. Lu Wai Hsia Chu Chim (ch. 19). 

Tsuresuregusa @ a S. 
Gleanings of Leisure Moments [miscel- 

lanea, with much on Confucianism, 
Buddhism and Taoist philosophy]. 

Japan, c. + 1330. 
Kenk6 hmhi @ g fFf. (Yoshida no 

Kaneyoshi & fg? a)). 
Cf. Anon. (rag), pp. 197 ff. 

Tu Hsing Tsa Chih ,g. 
Miscellaneous Records of the Lone 

Watcher. 
Sung, + I 176. 
Ts&ng Min-Hsing B H. 

Tu I Chih @I $& ,%. 
Things Uniquely Strange. 
Thang. 
Li Jung ?E 7C (or K). 

TuJmChing @ A S .  
See Ling-Pao Wu Liang Tu Jen S h n g  Pkin 

Miao Cking. 
Tu Shih Fang Yii Chi Yao W 2 35 W! E E. 

Essentials of Historical Geography. 
Chhing. first pr. + 1667, greatly enlarged 

before the author's death in + 1692, and 
pr. c. + 1799. 

Ku Tsu-Yu a. 
Tung-Chen Ling Shu Tzu- W& Law-Kan Hua 

Tanshang C W  ~IE%S$%?C@~F 
%*LE!. 

Divinely \Vritten Exalted Manual in Purple 
Script on the Lang-Kan (Gem) Radiant 
Elixir; a Tung-Chen Scripture. 

Alternative name of Thai- Wei Ling Shu 
Tzu- W& Lan,p Kan Hua Tan Shen 
Chen Shang Ching (q.v.). 

Tung-Chen Thai-Shang Su-Ling Tung- Yuan Ta 
YuMiaoChing W $ & k . k s l m ; l X k  

B@. 
See Ta Yu  Miao Ching. 

Tung-Chm Thai- Wei Ling Shu T w -  W€n Shang 
Ching %lEkZ%EZS%?C-L=@. 

Divinely Written Exalted Canon in Purple 
Script; a Tung-Chen Thai-Wei Script- 
ure. 

See ThaG Wei Ling Shu Tau- W& Lung- 
Km Hua Tan Shen Chen Shrmg Ching, 
which it formerly contained. 

TungHsienA'Lu RI&%@. 
Jottinga from the Eastern Side-Hall. 
Sung, end + I I th. 
Wei Thai E4 z. 

Tung-Hsiian Chin Yii Chi f i  3 3 S. 
Collections of Gold and Jade; a Tung- 

Hsiian Scripture. 
Sung, mid + 12th cent. 
M a Y u  .E&. 
TT/1135. 

M - H s i i a n  Lina-Pao Chm Lina FF'd Yeh Thu 
nxlsa+i~aatmnm~ 

Charts of the Ranks, Positions and Attri- 
butes of the Perfected (Immortals): a , , 

Tung-Hsiian Ling-Pao Scripture. 
Ascr. Liang, early + 6th. 
Attrib. Thao Hung-Ching R gf, e. 
TT1164. 

Tung Hsiian Tau $l 3 4. 
Book of the Mystery-Penetrating Master. 
Pre-Thang, perhaps + 5th century. 
Writer unknown. 
In  Shrcang M& Ching -471 Tshung Shu. 
T r  van Gulik (3). 

TungIPaoChien R&*&. 
Precious Mirror of Eastern Medicine 

[system of medicine]. 
Korea, commissioned in + IS$ ,  presented 

+ 1610, printed + 1613. 
H6 Chun 3 B. 

Tung-Pho Shih Chi Chu E fifi 3 B. 
[= Mei-Chhi Shih Chu.] 
Collected Commentaries on the Poems of 

(Su) Tung-Pho. 
Sung, c. + I 140. 
Wang Shih-Ph&ng E + m (i.e. Wang 

Mei-Chhi 3 B). 
Tung Shen Ching m S. 

See Trmg Shm Pa Ti  Miao Chin,q Ching 
and Tung Shen Pa Ti  Yuan Pien Ching. 

Tung Shen Pa Ti Miao Ching Ching ,f$ R #j 
!o R K. 

Mvsterious Canon of Rwelation of the 
~ i ~ h t  (Celestial) Emperors; a Tung- 
Shen Scripture. 

Date uncertain, perhaps Thang but more 
probably earlier. 

Writer unknown. 
TTI635. 

Tung Shen Pa Ti Yum, (H&) Ren Ching 
mif RR';kmz)an. 

Manual of the Mysterious Transformations 
of the Eight (Celestial) Emperors; a 
Tung-Shen Scripture [nomenclature of 
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Tung Shm Pa Ti  Yua (Hsiian) Fien Ching 

(cont.) 
spiritual beings, invocations, exorcisms, 
techniques of rapport]. 

Date uncertain, perhaps Thang but more 
probably earlier. 

Writer unknown. 
TTi1r87. 

Tsu Chin Kuang Yao Ta Hsien Hsiu Chen Yen I 
% & % ~ ~ f l 4 H s E i ~ ~ .  

See Hsiu Chen Yen I. 
Tau-Jan Chi B a 3. 

Collected (Poems) on the Spontaneity of 
Nature. 

Sung, mid + 12th cent. 
MaYii R&. 
T T I I I ~ o .  

Tau- Yang Chm Jen Nei Chuan 3 E a A m. 
Biography of the Adept of the Purple Yang. 
H/Han, San Kuo or Chin, before +399. 
Writer unknown. 
This Tzu-Yang Chen Jen was Chou I-Shan 
j3J a (not to be confused with Chang 
PO-Tuan). 

Cf. Maspero (7), p. 201; (IS), pp. 78, 103. 
TT/3oo. 

Tau-YangChmJen WuChmPhien % B R A  
e-ihlf3. - 

See Wu Chm Phien. 
Tmnr Yang Tan Fang Pao Chien Chih Thu 

PfB*Etrn. 
See Tan Fang Pao Chien Chih Thu. 

Wai Chin Tan fie Pf. 
Disclosures (of the Nature of) the Metallous 

Enchymoma [a collection of some thirty 
tractates on nei tan physiological alchemy, 
ranging in date from Sung to Chhing and 
of varying authenticity]. 

Sung to Chhing. 
Ed. Fu Chin-Chhlian 4 &, c. 1830. 
In  CTPS, p& 6-10 incl. 

Wai Kho Chhg Tsung f i  H E %. 
An Orthodox Manual of External Medicine. 
Ming, + 1617. 
Chhen Shih-Kung m *. 

Wai Kuo Chuan f i  m 
See Wu Shih Wai Kuo Chuan. 

Wai Tan P& Tshao &$ J4 S. 
Iatrochemical Natural History. 
Early Sung, c. + 1045. 
Tshui Fang @j. 

Now extant only in quotations. 
Cf. Chin Tan Ta Yao Pao Chiieh and Ta 

Tan Yao Chiieh P& T.~huo. 
Wai Thai Pi Yao (Fang) f i  1. a B (2). 

Important (Medical) Formulae and Pre- 
scriptions now revealed by the Governor 
of a Distant Province. 

+752. 
Wang Thao 4s. 
On the title see des Rotours (I), pp. 294, 

721. Wang Thao had had access to the 
books in the Imperial Library as an 
Academician before his posting as a high 
official to the provinces. 

Wakan Sanzai Zue $A f 2 B. 
The Chinese and Japanese Universal 

Encyclopaedia (based on the San Tshai 
Thu Hui). 

Japan, + 171 2. 
Terashima Ryean + g. 

Wamya-Haza. See Hmd-l.Vamya. 
Wamya Rugiisha $U (or @) % B B. 

General Encyclopaedic Dictionary. 
Japan (Heian), + 934. 
Minamoto no Shitagau m m. 

Wamyasha %n % P>. 
See Wamyo RuijushU. 

Wan Hsing Thung Phu W %RI m. 
General Dictionary of Biography. 
Ming, + 1579. 
Ling Ti-Chih @BB. 

Wan Ping Hui Chhun E H S. 
The Restoration of Well-Being from a 

Myriad Diseases. 
Ming, + 1587, pr. + 1615. 
Kung Thing-Hsien E. 

Wan Shou H& Shu a 414 B- 
A Book on the Longevity of the Immortals 

[longevity techniques, especially gyrn- 
nastics and respiratory exercises]. 

Chhing, + 18th. 
Tshao Wu-Chi R B B. 
Included in Pa Tzu-Yuan (I). 

Wang Hsien Fu g a4 E. 
Contemplating the Immortals; a Hymn of 

Praise [ode on Wangtzu Chhiao and 
Chhih Sung Tzu]. 

C/Han, - 14 or - 13. 
Huan Than @S. 
In  CSHK (Hou Han sect.), ch. 12, p. 7b; 

and several encyclopaedias. 
Wang Lao Fu Chhi Khou Chiieh X @ gA R 

3. 
See Thai-Chhing Wang Luo Fu Chhi Khou 

Chiieh. 
Wang- Wu  Chm-Jen Khmc Shou Yin Tan Pi 

ChiiehLingPhien - Z E A A R @ B P f  
83SE. 

Numinous Record of the Confidential Oral 
Instructions on the Yin Enchymoma 
handed down by the Adept of Wang-Wu 
(Shan). 

Thang, perhaps c. + 765 ; certainly between 
+ 8th and late + 10th. 

Probably Liu Shou f l q .  
In YCCC, ch. 64, pp. 13a ff. 

Wang- Wu Chm-Jen Liu Shou I Chm-Jen Khou 
Chiceh Chin Shang 3 j53 E A  9 & 
A q %$<h. 

Confidential Oral Instructions of the Adept 
of MTang-Wu (Shan) presented to the 
Court by Liu Shou. 
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Wang- Wu  Chen-Jen Liu Shou I Chen-yen Khou 
Chileh Chin Shang (cont.) 

Thang, c. +785 (after +780); certainly 
between + 8th and late + 10th. 

Liu Shou aq. 
In YCCC, ch. 64, pp. 14a ff. 

WeiLiieh #=$g. 
Compendium of Non-Classical Matters. 
Sung, + I zth century (end), c. + I 190. 
Kao Ssu-Sun #l g. 

Wei PO-Yang Chhi Fan Tan Sha Chfieh. 
See Chhi Fan Tan Sha Chiieh, 

WeiSh&IChinChing @j&&$%@$. 
See I Chin Ching. 

WeiShu B$@. 
History of the (Northern) Wei Dynasty 

[+386 to +550, including the Eastern 
Wei successor State]. 

N/Chhi, + 554, revised + 572. 
Wei Shou B&. 
See Ware (3). 
One ch. tr. Ware (I, 4). 
For translations of passages, see the index 

of Frankel (I). 
W k ,  Shih Chen Ching 2 ~ B R. 

True Classic of the Original Word (of Lao 
Chun, third person of the Taoist 
~ r i n i k ) .  

Alternative title of Kuan Yin Tau (~I.v.). . -  . 
W& Yuan Ying Hua X W W K. 

The Brightest Flowers in the Garden of 
Literature [imperially commissioned 
collection, intended as a continuation of 
the W& Hsiian (q.v.) and containing 
therefore compositions written between 
+ 500 and + 9601. 

Sung, + 987; first pr. + 1567. 
Ed. Li Fang 3 a, Sung Pai Sfi Q et 

al. 
Cf des Rotours (z), p. 93. 

Wu Chen Phien %A%. 
[= T y -  Yang Chen Jen Wu  Chen Phien.] 
Poetlcal Essay on Realising (the Necessity 

of Regenerating the) Primary (Vitalitiea) 
[Taoist physiological alchemy]. 

Sung. + 1075. 
Chang PO-Tuan le a. 
In, e.g., Hsiu Chen Shih Shu (TT/26o), chs. 

26-30 incl. 
TT/138. Cf. TTl139-43. 
Tr. Davis & Chao Yun-Tshung (7). 

Wu Chen Phien Chih Chih HSiang Shuo San 
Chh%gPi Yao @Ef2iEE@%Z% 
SE B- 

Precise Explanation of the Difficult Essen- 
tials of the Essay on Realising the Neces- 
sity of Regenerating the Primary Vitalities, 
in accordance with the Three Classes of 
(Taoist) Scriptures. 

Sunn. c. + I I 70. 

WuChmPhicnSanChu BEBE%. 
Three Commentaries on the Essay on 

Realising the Necessity of Regenerating the 
Primary Vitalities [Taoist physiological 
alchemy]. 

Sung and Yuan, completed c. + 1331. 
Hsueh Tao-Kuang E j 3  % (or Ong Pao- 

Kuang $Pi B %h Lu Shu A E & 
Tai Chhi-Tsung m (or Chhen 
Chih-Hsii m a B). 

TTl139. 
Cf. Davis & Chao Yun-Tshung (7). 

Wu Chhhg T m  SET. 
See Huang Thing Wai Ching Yii Ching 

Chu. 
wuchhucldng XES. 

See Loo Tzu Shuo Wu  Chhu Ching. 
W u  Hsiang Lei Pi Yao 5 R 8 S. 

See Tshan Thung Chhi lVu Hsiang Lci Pi 
Yao. 

WuHsing T a I  3ifiAS. 
Main Principles of the Five Elements. 
Sui, c. +600. 
Hsiao Chi B. 

Wu Hsiian Phien 3 S. 
Essay on Understanding the Mystery (of 

the Enchymoma), [Taoist physiological 
alchemy]. 

Sung, + 1109 or i- 1169. 
Yu Tung-Chen & m R. 
TT/1o34, and in TTCY (shung mao chi, 

5). 
W u I C h i  S%$. 

The Wu-I Mountains Literary Collection 
[prose and poems on physiological 
alchemy]. 

Sung, c. + 1220. 
KO Chhang-KCng g E E (Pai YU-Chhan 
a z a). 

In Hsiu Chen Shih Shu(TT/n60), chs. 45-52. 
W u K & S h u  %@m. 

The Rootless Tree Cpoerns on physiological 
alchemy]. 

Ming, c. + 1410 (if genuine). 
Attrib. Chang San-FCng 3 g. 
In San-F&g Tan Chiieh (q.v.). 

W u  Lei HsMng Kan Chih g ,g ,S. 
On the Mutual Responses of Things accord- 

ing to their Categories. 
Sung, c. +980. 
Attrib. wrongly to Su Tung-Pho B 2 

B. 
Actual writer (Lu) Tsan-Ning (monk) 

& V I .  
See Su Ying-Hui (I, 2). 

W u  Li Hsiao Shih H S. 
Small Encyclopaedia of the Principles of . - 

Things. 
Ming and Chhing, finished by + 1643, pr. 

+ 1664. 
Fang I-Chih ff H @. 
Cf. Hou TVai-Lu (3, 4). 
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WuLu g+&&. 
Record of the Kingdom of Wu. 
San Icuo, + 3rd century. 
Chang Pho g B. 

Wu Shang Pi Yao B $Q B. 
Essentials of the Matchless Books (of 

Taoism), [a florilegium]. 
N/Chou, between + 561 and + 578. 
Compiler unknown. 
TT11 I 24. 
Cf. Maspero (13)~ p. 77; Schipper ( I ) ,  p. 11. 

Wu shih P& Tshao 8 R i& 
Rlr Wu's Pharmaceutical Natural History. 
San Kuo (Wei), c. + 235. 
WuPhu W e .  
Extant only in quotations in later literature. 

Wu Shih Wai Kuo Chuan g+& @ fi a B. 
Records of the Foreign Countries in the 

Time of the State of Wu. 
San Kuo, c. + 260. 
Khang Thai E%. 
Only in fragments in TPYL and other 

sources. 
Wu Tai Shih Chi. 

See Hsin Wu Tai SM. 
Wu Yuan &J E. 

The Origins of Thinga. 
Ming, + 15th. 
LoChhi am. 

Yang Hsing Yen Ming Lu E $J I. 
On Delaying Destiny by Nourishing the 

Natural Forces (or, Achieving Longevity 
and Immortality by Regaining the Vitality 
of Youth), [Taoist sexual and respiratory 
techniques]. 

Sung, betw. + 1013 and + I  161 (acc. to 
Maspero), but as it appears in YCCC it 
must be earlier than + 1020, very prob- 
ably pre-Sung. 

Attrib. Thao Hung-Ching or Sun Ssu-MO. 
Actual writer unknown. 
TT/831, abridged version in YCCC, ch. 32, 

pp. I a ff. 
Cf. Maspero (7), p. 232. 

Yang Hui Suan Fa Bfi 3 E. 
Yang Hui's Methods of Computation. 
Sung. + 1275. 
Yang Hui B%@. 

Yang Shhg Shih Chi B 9 f$ &. 
Nutritional Recommendations and Pro- 

hibitions for Health [appended to Pao 
Sh&g Hsin Chien, q.v.1. 

Ming, c. + 1506. 
Thieh F&ng Chii-Shih a E &. 

(The Recluse of Iron Mountain, ps.). 
Ed. Hu WCn-Huan (c. + 1596) #l S. 

Yang Shtng Tao Yin Fa & 5 B. 
Methods of Nourishing the Vitality by 

Gymnastics (and Massage), [appended to 
Pao Sh& Hsin Chien, q.v.1. 

Ming, c. + 1506. 
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Thieh F&ng Chli-Shih hfi B +. 

(The Recluse of Iron Mountain, ps.) 
Ed. Hu Wen-Huan (c. + 1596) #j W1 B. 

Yang Sh6ng Thai Hsi Chhi Ching & ,a 
R. 

[= Thai-Shang Yang Shktg Thm' Hsi Chhi 
Ching.] 

Manual of Nourishing the Life-Force (or, 
Attaining Longevity and Immortality) by 
Embryonic Respiration. 

Late Thang or Sung. 
Writer unknown. 
TTl81z. 
Cf. Maspero (71, PP. 358, 365. 

Yang Sh&g Yen Ming Lu & 99 63 &. 
On Delaying Destiny by Nourishing the 

Natural Forces. 
Alternative title for Yang Hsing Yen Ming 

Lu (q.v.). 
Yao Chung Chhao $9. 

Memoir on Several Varieties of Drug Plants. 
Japan, c. + I 163. 
Kuan-Yu (Kanyu) B &. MS. preserved 

at the B g E m + Temple. Facsim. 
reprod. in Suppl. to the Japanese Tripitaka, 
vol. 11. 

Yao Hsing Lun a & R. 
Discourse on the Natures and Properties of 

Drugs. 
Liang (or Thang, if identical with P& 

Tshao Yao Hsing, q.v.). 
Attrib. Thao Hung-Ching 19$ F& fP. 
Only extant in quotations in books on 

pharmaceutical natural history. 
ICK, p. 169. 

Yao Hsiqq P& Tshao %S. 
See P& Tshao Yao Hsing. 

Yao Ming Yin Chiieh g H 3. 
Secret Instructions on the Names of Drugs 

and Chemicals. 
Perhaps an alternative title for the Thm- 

Chhiw Shih Pi Chi (q.v.). 
Yeh Chung Chi a r+ z. 

Record of a i r s  at the Capital of the Later 
Chao Dynasty. 

Chin. 
LuHui  @m. 
Cf. Hirth (17) .  

YntFanLu @ss. 
Extension of the String of Pearls (on the 

Spring and Autumn AnnaL), [on the 
meaning of many Thang and Sung 
expressions]. 

Sung, + I I So. 
ChhCng Ta-Chhang A a. 
See des Rotours (I), p. cix. 

Yen Hsien Chhing Shmg C& B m. 
The Use of Leisure and Imocent Enjoy- 

ments in a Retired Life [the sixth part 
(chs. 16 15) of Tsun Shhg Pa Chien, q.v.1. 

Ming, +1591. 
Kao Lien B R. 
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Y e n I I M m L u  %SERB. YinChuanFuShihChitn &a%&@. 

Handing Down Good Plans for Posterity Explanations on Diet, Nutrition and 
from the Wings of Yen. Clothing [the fifth part (chs. 11-13) of 

Sung, + 1227. Tsun S h h g  P a  Chien, q.v.1. 
Wang Yung X fik . Ming, +1591. 

Yen-Ling hsien-skrg Chi Hsin Cku  Fu Chhi Kao Lien g R. 
c'hing % @ f i ~ @ % i ! % ! 8 3 % ~ .  Yin Fu Ching B B a. 

New and Old Manuals of Absorbing the Chhi, The Harmony of the Seen and the Unseen. 
Collected by the Teacher of Yen-Ling. Thang, c. +735 (unless in essence a pre- 

Thang, early + 8th. c. +745. served late Warring States document). 
Writer unidentified. Li  Chhuan 4 S. 
Comm. by Sang Yii Tzu (+gth or + 10th) TT/3o. 

% R ?F. Cf. TT11og-124. Also in TTCY (tou chi, 6). 
TT1818, and (partially) in YCCC, ch. 58, Tr. Legge (5). 

p. z a  etpassim, ch. 59, pp. Iaff., 18bff., Cf. Maspero (7), p. 222. 
ch. 61, pp. 19a ff. Yin Shun Ch&g Yao % S B. 

Cf. Maspero (7), pp. 220, 222. Principles of Correct Diet [on deficiency 
Ym M& Kung Miao Chkh LU R PS & f i  M B. diseases, with the aphorism 'many 

The Venemble Yen Men's Record of Mar- diseases can be cured by diet alonel. 
vellous Antidotes [alchemy and elixir Yuan, + 1330, re-issued by imperial order 
poisoning]. 

Thang, probably in the neighbourhood of 
+ 847 since the text is substantially 
identical with the Hsiian Chieh Lu 
(q.v.) of this date. 

Yen M&n rEJ (perhaps a ps. taken 
from the pass and fortress on the 
Great Wall, cf. Vol. 4, pt. 3, pp. Ir,  
48 and Fig. 71 I). 

TTI937. 
Ym Nien Chhio Ping Chien %-&yI#Xf. 

How to Lengthen one's Years and Ward off 
all Diseases [the fourth part (chs. 9, 10) 
of Tsun S h h g  P a  Chien, q.v.1. 

Ming, +rggr. 
Kao Lien S. 
Partial tr. of the gymnastic material, 

Dudgeon (I). 
Yen Shau Chhih Shu L S. 

Red Book on the Promotion of Longevity. 
Thang, perhaps Sui. 
Phei Yu (or HsUan) (S). 
Extant only in excerpts preserved in the 

I Hsin Fang (+982), SIC, p. 465. 
Yen Thieh Lun S. 

Discourses on Salt and Iron [record of the 
debate of -81 on State control of com- 
merce and industry]. 

C/Han, c. -80 to - 60. 
Huan Khuan a. 
Partial tr. Gale (I); Gale, Boodberg & Lin. 

Yin Chen ChCn Chin Shih Wu H&,q Lei 
Z&?iXrnE.  

Alternative title of Chin Shih Wu H* 
Lei (q.v.). 

Yin Chen Jen Liao Yang Tim W& Ta Pien 
9+EABZRRP4SiR. 

See Liao Yang Tien W& Ta Pim. 
Yin ChenJen Tung-Hua Chhg MO Huang CIti 

Ho Pi Chhg Tao Hsien Ching 9 EtW A 
RFzmrn%Ba bWB%Ilrr@. 

See Huang Chi H o  Pi H.&n Ching. 

in +1456. 
H u  Ssu-Hui &a B. 
See Lu & Needham (I).. 

Yin Tan Nei Phien f& fi B. 
Esoteric Essay on the Yin Enchymoma. 
Appendix to the Tho Yo Tzu (q.v.). 

Yin- Yang Chiu Chum Chh&g Tzu-Chin Tim- 
Hua Hurm Tan Chiieh B &F fir $#B 
~ ~ 2 i ~ i 5 ~ ~ 3 .  

Secret of the Cyclically Transformed Elixir, 
Treated through Nine Yin-Yang Cycles 
to Form Purple Gold and Projected to 
Bring about Transformation. 

Date unknown. 
Writer unknown, but someone with Mao 

Shan affiliations. 
TT/888. 

Ying Chhan T m  Yil Lu 3 $$ P l B. 
Collected Discourses of the Luminous- 

Toad Master. 
Yuan, c. + 1320. 
Li Tao-Shun ZJ5 AJe (Ying Chhan Tzu 

E2 m 5). 
TT11047. 

Ying YaiSh& Lan @ I & ' P _ .  
Triumphant Visions of the Ocean Shores 

[relative to the voyages of Ch&ng Ho]. 
Ming, + 1451. (Begun + 1416 and com- 

pleted about + 1435.) 
MaHuan W m .  
Tr. Mills (I I);  Groenweldt (I); Phillips (I);  

Duyvendak (10). 
Ying YaiShhgLcmChi a$g&as. 

Abstract of the Triumphant Visions of the 
Ocean Shwes [a refacimento of Ma Huan's 
book]. 

Ming, +1522. 
Chang Sh&ng (b) R.  
Passages cit. in TSCC, Pien i tien, chs. 58, 

73, 78, 85, 86, 96, 97, 98, 99, 101, 103. 
106. 

Tr. Rockhill (I). 
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Y a i ~ ~  % a. Yu-Yang Tsa Tsu B E e B .  

Instructions on Hygiene and the Prolonga- Miscellany of the Yu-yang Mountain (Cave) 
tion of Life. [in S.E. Szechuan]. 

Japan (Tokugawa), c. + 1700. Thang, +863. 
Kaibara Ekiken E a @ (ed. Sugiyasu Tuan Chheng-Shih g E 8. 

Sabur6 H @$ Z BB). See des Rotours (I), p. civ. 
Yil-Chhing Chin-Ssu Chhing-Hua Pi-W& Chin- Yuan Chhi Lun Z i;fiq 3. 

Pao Nei-Lien Tan Chiieh 3 & B R Discourse on the Primary Vitality (and the 
%SEX62!@W@!PfR. Cosmogonic Chhi). 

The Green-and-Elegant Secret Papers in Thang, late + 8th or perhaps + 9th. 
the Jade-Purity Golden Box on the Writer unknown. 
Essentials of the Internal Refining of the In YCCC, ch. 56. 
Golden Treasure, the Enchymoma. Cf. Maspero (7). p. 207. 

Sung, late + I ~ t h  century. Yuun-Shih Shang Chen Chung H& Chi Z B 
Chang PO-Tuan {Q a. kE%!fiR. 
TT/237. Record of the Assemblies of the Perfected 
Cf. Davis & Chao Yiin-Tshung (5). Immortals; a Yuan-Shih Scripture. 

Yil-Chhing Nei Shu E @ R a. Ascr. Chin, c. + 320, more probably + 5th 
Inner Writings of the Jade-Purity (Heaven). or +6th. 
Probably Sung, but present version in- Attrib. KO Hung af; %. 

complete, and some of the material may TT11.63. 
be, or may have been, older. Yuun Yang Ching 5s E B. 

Compiler unknown. Manual of the Primary Yang (Vitality). 
TT1940. Chin, L/Sung, Chhi or Liang, before 

Yil Fang Chih Yao E z. + 550. 
Important Matters of the Jade Chamber. Writer unknown. 
Pre-Sui, perhaps +4th century. Extant only in quotations, in Yang Hsing 
Writer unknown. Yen Ming Lu, etc. 
In I Hsin Fang (Ishinha) and Shwnrg Mei Cf. hlaspero (7), p. 232. 

Ching An Tshung Shu. Yuan Yu g g. 
Partial trs. van Gulik (3, 8). Roaming the Universe; or, The Journey into 

Yil Fang Pi CWeh E B a R. Remoteness [ode]. 
Secret Instructions concerning the Jade C/Han, c. - I 10. 

Chamber. Writer's name unknown, but a Taoist. 
Pre-Sui, perhaps +4th century. Tr. Hawkes (I). 
Writer unknown. YiiehWeiTshaoThangPiChi mWsXf5FE .  
Partial tr. van Gulik (3). Jottings from the Yiieh-wei Cottage. 
Only as fragment in Shuung Mei Ching An Chhing, 1800. 

Tshunz Shu (q.v.). Chi Yiin #E B$. 
Yu Huan Chi W& E m. Yihr Chai K q  Lu 2 B E m. 

Things Seen and Heard on my official Travels. Extended Records of the Cloudy Studio. 
Sung, +1z33. Sung. 
Chang Shih-Nan a E m. Li Hsien-Min 4 A. 

Yii Phien %B. YiinChhi Y u I  % S E E .  
Jade Page Dictionary. Discussions with Friends at Cloudy Pool 
Liang, + 543. Thang, c. + 870. 
Ku Yeh-Wang B X. Fan Shu a 1%. 
Extended and edited in the Thang (+674) Yiin Chi Chhi Chhien E? -t;. B. 

by Sun Chhiang a a. The Seven Bamboo Tablets of the Cloudy 
Yil Shih Ming Yen ijJj3. Satchel [an important collection of Taoist 

Stories to Enlighten Men. material made by the editor of the first 
Ming, c. + 1640. definitive form of the Tao Tsang (+ 1019). 
Fitng Mbng-Lung i,F$ @ B. and including much material which is not 

Yil Tung Ta Shen Tan Sha Chen Yao Chiieh in the Patrology as we now have it]. 
EFJ5i@$+fibb~EZ%. Sung, c. + 1022. 

True and Essential Teachinp about the Chang Chiin-Fang B E. 
Great Magical Cinnabar of the Jade TT/~ozo.  
Heaven [paraphrase of + 8th-century Y2n Hsien Tsa Chi g z. 
materials]. Miscellaneous Records of the Cloudy 

Thang, not before + 8th. Immortals. 
Attrib. Chang Kuo g R. Thang or Wu Tai, c. + 904. 
TT/889. Feng Chih 8 B. 
2 1 N E E  
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YzinHsimSanLu @{a%@. Yzin Kuang Chi g % B. 

Scattered Remains on the Cloudy Im- Collected (Poems) of Light (through the) 
mortals. Clouds. 

Ascr. Thang or Wu Tai, c. + 904, actually Sung, c. + I 170. 
probably Sung. Wang Chhu-I E a -. ' 

Attrib. F?ng Chih 8 e, but probably by TT11 138. 
Wang Chih 3 a. 

ADDENDA T O  B I B L I O G R A P H Y  A 

HaiKho Lun l 
Guests from Overseas [descriptions of 

alchemical exotica] Sung. 
Li  Kuang-Hsiian ZJS yE 3. 
TT11033. 

JuLinWaiShih tffj$#&R. 
Unofficial History of the World of Learning 

[satirical novel on the life of the literati 
in the Ming period]. 

Chhing, begun before + 1736, completed 

Tr. Yang & Yang (I); Tomkinson (2). 
Cf. Chang Hsin-Tshang (2). 

ShihShuoHsin Yu BR%!%. 
New Discourse on the Talk of the Times 

[notes of minor incidents from Han to 
Chin]. 

Cf. Hsii Shih Shuo. 
L/Sung, + 5th. 
Liu I-Chhing a 8 5. 
Commentary by Liu Hsiin 

f i  B? (Liang). 



C O N C O R D A N C E  F O R  

T A 0  TSANG B O O K S  AND T R A C T A T E S  

Wieg 
I 

r r  nos. Ong 
(Ling-Pao Wu Liang) Tu yen (Shang 

Phin Miao) Ching 
Thai-Shang San-shih-liu Pu Tsun 

Ching (contains Shang Chhing 
Ching) 

(Huang Ti) Yin Fu Ching 
Huang Ti  Yin Fu Ching Chu 
Thai Hsi Ching Chu 
Thai-Shnng Tung Fang Nei Ching Chu 
(Tshui Kung) Ju Yao Ching Chu 

Chieh 
Lfi Shun- Yang Chen Jen Chhin Yuan 

Chhtcn Tan Tzhu Chu Chieh 
(Chhiu Chhang-Chhun) Chhing Thien 

KO Chu Shih 
Shang-Chhing WO Chung Chiieh 
(Tzu- Yang Chen Jen) TVu Chen 

Phien Chu Su 
Wu  Chen Phien San Chu 
(Tzu- Yang Chen Jen) Wu  Chen 

Phien Chih Chih Hsiang Shuo San 
Chhhg Pi Yao 

Hsiu-Chen Thai Chi Hun Y m  Thu 
Hsiu-Chen Thai Chi Hun Yuan Chih 

Hsiian Tlzu 
Chin I Huan Tan Yin Chhg Thu 
Hsiu-Chen Li Yen Chhao Tlau 
Shang-Chhiw Tung-Chen Chiu Kung 

Tzu Fang Thu 
Yuan-Shih Shang Chen Chung Hsien 

Chi 
Tung-Hsiian Ling-Pao Chen Ling Wei 

Yeh Thu 
Hsiian Fhg Chhinz Hui Lu 
Chen I Chin Tan Chiieh 
Huan Tan Pi Chiieh Yang Chhih-Tm 

Shen Fang 
Huan Tan Chung Hsien Lun 
Hsiu Tan Miao Yung Chih Li Lun 
Yii-Chhing Chin-Ssu Chhing-Hua 

Pi- W h  Chin-Pao Nei-Lien Tan 
Chiieh 

Chih-Chw hsien-shg Chin Tan Chih 
Chih 

(Chhen Hsil-Pai hn'en-shg) Kuei 
Chung Chih Nan 

Ta Tan Chih Chih 
Hsi Shan Chhun Hsien Hui Chen Chi 
Chhiian-Chen Chi Hsiima Pi Yao 
Thai-T'k Ling Shu Tzu-TV& Img-  

Kan Hua Tan Shen Chen Shang 
Ching 

(Thao Chen Jen) Nei Tan Fu 
Chhin Hsiian Fu 

nos. 
I 

Wieger nos. Ong nos. 
258 Chin Tan Fu 261 
260 Hsiu-Chen Shih Shu 263 
261 Chen Chhi H m  Yuan Ming 264 
263 Chin I Huan Tan Pai W& Ch&h 266 
266 Chih Chen Tzu Lung Hu Ta TnnShih 269 
275 Chhing Wei Tan Chiieh (or Fa) 278 
289 Han TVu (Ti) Nei C h m  292 
290 Han Wu  (Ti )  Wai Chuan 293 
293 Li-Shih Chen Hsien Thi Tao Thung 296 

Chien 
297 Hua- Yang Thao Yin-Cha Chuun 300 
300 Tzu- Yang Chen Jen (Chou I-Shun) 303 

Nei Chum 
301 (San) Mao Shan Chih 304 
304 Hsi Yo Hua-Shun Chih 307 
328 (Thai-Shang) Huang Thing Nei Ching 33 I 

Yii Ching 
329 (Thai-Shang) Hwmg Thing Wai 332 

Ching Yii Ching 
366 ( Thai-Shang Tung-Hsiian Ling-Pao 369 

MieA Tu (or San Yuan) Wu Lien) 
Shhg Shih Miao Ching 

385 Thai-Shang Ling-Pao Wu Fu (Ching) 388 
398 Huang Thing h'ei Ching Yii Ching 401 

Chrr by  Liu Chhang-Sh&ng 
399 Hung   thin^ Nei Ching ( Yii) Chin. 402 

Chu by  Liang Chhiu Tzu 
400 Huang Thing Nei Wai Ching Yii 403 

Ching Chieh 
416 Ling-Pao Chung Chen Tan Chiieh 419 
417 Shen Hsim Fu Erh Tan Shih Hsing 420 

Yao Fa 
418 T&g Chen Yin Chiieh 421 
419 (Shang-Chhing) San Chen Chih Yao 422 

Yu Chiieh 
421 (Shang-Chhing) Ming Thmrg Yuan 424 

Chen Ching Chiieh 
423 Shang-Chhing Thai-Shang Pa Su 426 

Chen Ching 
428 Shang-Chhing Han Hsiung Chien 43 1 

Chien Thu 
429 Huang Thing Nei Ching Wu  Tsang 432 

Liu Fu Pu Hsieh Thu 
439 Shang-Chhing Hou Sh* Tao Ch& 442 

Lieh Chi 
445 (Hsi Shun) Hsi6 Chen-Chiin (H& 448 

Hsiin) Pa-shih-au Hua Lu 
447 Thai-Chi KO Hsien-Ong (or Kung) 450 

(KO Hsiian) Chum 
524 Thai-Shang Tung-Hsila Ling-Pao 528 

Shou Tu I 
605 Linz-Pao Chiu Yu Chhung Yeh Chhi 610 

Shih Tu Wang Hsiian Chang 
61 I Kuang Chhhg Chi 616 

21-2 
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Wieger nos. Ong nos. Wieger nos. Ong nos. 
634 Hunng-Thim Shang-Chhing Chin 639 890 Ling Sha Ta Tan Pi Chileh 896 

Chhileh Ti Chiin Ling Shu Tzu- W& 891 Pi Yii Chu Sha Hun Lin Yi2 Shu 897 
S+ Ching Kuei 

635 Tung Shen Pa Ti Miao Ching Ching 640 892 Ta Tan Chi 898 
761 Thu Ching (Chi Chu) Yen I P& 893 Tan Fang Hsil Chih 899 

Tshao 894 Shih Yao Erh Ya 900 
773 Hsiian Phin Lu 780 895 (Chih-Chhuan Chen Jen) Chiao 901 
810 (Thai-Chhing) Chung Huang Chen 816 Chkrg Shu 

Ching 896 Shun- Yang Lil Chen Jen Yao Shih goz 
81 I (Thai-Chhing) Tao Yin Yag-Shkrg 817 Chih 

Ching 897 Chin Pi Wu Hsiung Lei Tshan Thung 903 
812 (Thai-Shang) Yang-Sh&g Thai-Hsi 818 Chhi 

Chhi Ching 898 Tshan Thinrg Chhi Wu Hsiang Lei goq 
813 Thai-Chhing Thiao Chhi Chin. 819 Pi Yao 
814 Thai-Shang Luo Chiin Yang-Sheng 820 899 (Yin Chen Chiht) Chin Shih Wu 905 

Cheh Hsiung Lei 
815 Thai-Chhlng (Wang Luo) Fu Chhi 821 goo Chin Shih Pu Wu Chiu Shu Chiieh go6 

Khou Chiieh (or Chhuan Fa) go1 Shang-Chhing Chiu Chen Chung 907 
817 Sung Shun Thai- Wu hsien-s&g Chhi 823 Ching Nei Chiieh 

Ching goz Lung Hu H u m  Tan Chiieh 908 
818 ( Yen-Litg Mm-S& C m  Hsin Chiu 824 903 Chin Hua Yu l Ta Tan 909 

Fu Chhi Ching 904 Kan Chhi Shih-liu Chuan Chin Tan g10 
821 (Huan-Chen h.sien-skrg) Fu Nei Yunn 827 905 Hsiu Lien Ta Tan Yao Chih (or 911 

Chhi Chiieh Chiieh) 
830 Chen Chung Chi 836 go6 Thung Yu Chiieh 912 
(830) (She^ Yang) Chen Chvng Chi (or (836) 907 Chin Hua Chhung Pi Tan Ching Pi g13 

Fan€!) Chih 
831 Yang Hring Yen Ming Lu 837 908 H u a  Tan Chou Hou Chiieh 914 
835 (Pao Phu Tau) Yang Sh& Lun 841 909 Phg-Lai Shan Hsi Tsao Huan Tan KO 915 
838 Shang-Chhing Ching Chen Tan Pi 844 g10 (Pao Phu Tzu) Shen Hsien Chin 916 

Chiieh Shuo Ching 
856 Shen H h  Lim Tan Tim Chu San 862 911 Chu Chia Shen Phin Tan Fa 917 

Yuan Pao Chao Fa g12 Chhien Hung Chia Kkrg Chih Pao 91 8 
873 Thai-Chhing (or Shang-Chhing) 879 Chi Chh& 

Chin I Shen Tan Chmg g13 Tan Fang Ao Lun 919 
874 Thai-Chhing Shih Pi Chi 880 g14 Chih Kuei Chi 920 
875 Thai-Chhing Chin I Shen Chhi Ching 881 915 Huan Chin Shu 921 
876 (Thai-Chhing Ching) Thien-Shih 882 g16 Ta Tan Chhien Hung Lun 922 

Khou Chiieh 917 Chen Yuan Miao Tao Yao Lileh 923 
878 (Hwng Ti) Chiu Ting Shen Tan 884 918 Tan Fang Chien Yuan 924 

Ching Chueh grg Ta Humr TanChao Chien 925 
879 Chiu Chuan Ling Sha Ta Tan Tau 885 g20 Thai-Chhing Yii Pei Tzu 926 

Sh@ Hsiian Ching 921 Hsiian Chieh Lu 927 
880 (Chang Chen Jen) Chin Shih Ling 886 922 (Hsien- Yuan Huang Ti) Shui Ching 928 

Sha Lun Yao Fa 
881 (Wei PO- Yang) Chhi Fan Tan Sha 887 923 San-shih-liu Shui Fa 929 

Chiieh 927 Thai Pai Ching 933 
882 (Thai-Chi Chen Jm)  Chiu Chum 888 928 Tan Lun Chiieh Chih Hsin Chien 934 

Huan Tan Ching Yao Chiieh 932 Ta Tan W& Ta 938 
883 (Ta-Tung Lien Chen Pao Ching) Hsiu 889 933 Chin Mu Wan Ling Lun 939 

Fu Ling Sha Miao Chiieh 934 Hung Chhien Ju Hei Chhien Chiieh 940 
884 (Ta-Tung Lien Chen Pao Ching) Chiu 890 935 Thung Hsiian Pi Shu 94 1 

Huan Chin Tan Miao Chiieh 937 Yen M& Kung Miao Chieh Lu 943 
885 (Thai-Shang Wei Ling Shen Hua) 891 (=921) 

Chiu Chuan Tan Sha Fa 938 Hsiian Shuang Chang Shung Lu 944 
886 Chiu Chuan Ling Sha Ta Tan 892 939 Thai-Chi Chen Jen Tsa Tan Yao 945 
887 Chiu Chuan Chhing Chin Ling Sha Tan 893 FW 
888 Yin- Yang Chiu Chuan Chhkrg Tau 894 940 Yii Chhing Nei Shu 946 

Chin Tien Hua Huan Tan Chiieh 942 Thai-Ku Thu Tui Ching 948 
889 Yil-Tung Ta Shen Tan Sha Chen 895 943 Shang-Tung Hsin Tan Ching Chileh 949 

Yao Chiieh 944 (Hsii Chen-Chun) Shih Han Chi 950 
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Wieger nos. Ong nos. Wieger nos. Ong nos. 
945 Chiu Chum Liu (or Ling) Chu Shen 951 1 9 7  Huan Yuan Phi# 1083 

Hsien Chiu Tan Ching 1087 Thai Phing Ching 1093 
946 K&g Tao Chi 952 1124 WuShmrg Pi Yao 1130 
988 (Ku W&) Lung Hu Ching ChuSu 994 1125 San Tung Chu Nang 1131 
989 (Ku W&) Lung Hu Shung Ching 995 1127 Hsien L0 Chi 1133 

Chu I I 28 Chien Wu Chi 1134 
ggo Chou I Tshan Thmg Chhi (Chu) 996 1130 Tzu-Jan Chi 1136 

comm. by Yin Chhang-Sh&ng I I 35 Tung-Hsiian Chin Y f f  Chi 1141 
991 Chou I Tshan T h g  Chhi Chu 997 I I 36 Tan- Yang Shen Kuang Tshun 1142 

cornm. anon. 1138 YunKuangChi 1 I44 
992 Tshan T h g  Chhi Khao I (or 998 I 139 ( Wang) Chhung- Yang Chhtian Chen I 145 

Chou I T s h  Tkung Chhi Chu) Chi 
comm. by Chu Hsi 1140 (Wang) Chhung- Yang Chiao Hua I 146 

993 Chou I Tshan Thung Chhi F& 999 Chi 
C- Thung Chen I comm. by 1141 (Wang) Chhung-Yang F&-Li 1147 
Ph&ng Hsiao Shih-Hua Chi 

994 Chou I Tshan Thmg Chhi Ting Chhi 1000 I 142 (Wang) Chhung- Yang (Chen Jen) I 148 
KO Ming Ching Thu comm. by Chin-Kuan (or Chhileh) Yu-So 
PhCng Hsiao Chiieh 

995 Chou I Tshun Thung Chhi Chu 1001 I 145 Chhang-Chhun Tzu Phun-Chhi Chi I I 5 I 
comm. anon. 1146 Than hsien-shg Shui Yiln Chi 1152 

996 Chou I Tshan Thung Chhi Fa Hui 1002 1147 Thai-Ku Chi I153 
comm. by Yii Yen 1162 MO Tzu 1168 

997 Chou I Tshan Thmg Chhi Shih I 1003 1170 Huai Nan (Tzu) Hung Lieh Chieh 1176 
comm. by Yii Yen I 171 Pao Phu Tzu, Nei Phien 1177 

998 Chou I Tshan Thung Chhi Chiek 1004 1172 Pao Phu Tzu, Pieh Chih 1178 
comm. by Chhen Hsien-Wei 1173 Pao Phu Tzu, Wai Phien 1 I79 

999 Chou I Tshan Thung Chhi Chu 1005 1174 ThoYoTzu 1180 
wrnrn. by Chhu Hua-Ku 1187 TungShenPaTiYuun(HsUan) 1193 

I* Chen Kao 1010 Pien Ching 
1005 Tao Shu 1211 
1020 Yiin Chi Chhi ChJtien 1026 1205 Shang-Chhing Ling-Pao Ta Fa 
1022 Thai H& Pao Tien 1028 '"I1 1206 I") {:::: 
1024 Tso Wang Lun 1030 1212 Chhtian-ChenTsoPoChiehFa 1219 
1028 Huung Chi Ching Shih (Shu) 1034 1216 (W-) Chhung- Yang Li-Chiao 1223 
1034 Wu Hsiian Phien I 040 Shih- Wu Lun 
I 044 Tan- Yang Chen Jen YU Lu 1050 1225 C h g  I Fa W& (Thai-Shung) I233 
1047 Y i q  Chhan Tzu Y f f  Lu I053 Wai Lu I 
1053 (Shung Yang Tzu) Chin Tan Ta 1059 1235 Tao Fa Hsin Chhuan 12.43 

Yao 1273 S*-Chhing Ching Pi Chtleh 1281 
1054 (Shang Yang Tzu) Chin Tan Ta 1060 1276 Shang-Chhing Huag Shu Kuo Tu I 1284 

Yao Thu 1287 KO Hsien-Ong (KO Hung) Chou 1295 
1055 (Shang Yang Tau) Chin Tan Ta 1061 Hou Pei Chi Fang 

Yao Lieh Hsien Chih 1295 (Tung-Chen Thai-Shang Su-Ling I303 
1056 (Sheng Yang Tzu) Chin Tan Ta 1062 Tung- Yuan) Ta Yu Miao Ching 

Yao Hsien Phai (Yuan Liu) 1357 Shang-Chhixg Thai-Shang Ti Chun 1365 
1058 Chin Tan Chih Chih 1064 Chiu Chen Chung Ching 
I&.- n i n  Tan Ssu Pai Tau (Chu) 1073 1382 Huang Thing Chung Ching Ching 1390 

: -,o Hu Huan Tan Chileh Sung 1 q 4  1405 Thai-Shang Lao Chrin Thui Su Ching 1413 . luan Tan Fu Ming Phien 1080 (see index s.v. Thui Su Ckuan) 
1076 Tshui Hsil Phien 1082 1442 Hun Thien Shih Shih Chia I45 1 



B. C H I N E S E  AND JAPANESE BOOKS AND JOURNAL 
ARTICLES SINCE +l800 

Achiwa Gora (l) m B a m. 
Rongaku-ki no Shizen R@-n6-setsu Kenm 

1am0 B ~ W R E S W % .  
A Study of the Theory of Nature-Healing 

in the Period of Dutch Learning in Japan. 
ID, 1965 NO. 31, 2223. 

Akitsuki Kanei (I) El B. 
Kdr6 Kannen no Shiroku R ,% D 

5% 8%. 
On the Genealogy of the Huang-Lao Con- 

cept (in Taoism). 
THG, 19553 10.69. 

Ando Kasei (I) E E &. 
Kanshin A. 
Life of Chien-Chen (+688 to +763), 

[outstanding Buddhist missionary to 
Japan, skilled also in medicine and archi- 
tecture]. 

Bijutsu Shuppansha, Tokyo 1958, repr. 
1963. 

Abstr. RBS, 1964, 4, no. 889. 
And8 Kasei (2) a Q g. 

NihunnoMiira a * O  r 43. 
Mummification in Japan. 
Mainichi Shimbunsha, Tokyo, 1961. 
Abstr. RBS, 1968, 7, no. 575. 

Anon. (I 0). 
Tunhuang Pi Hua Chi $e B @ f S. 
Album of Coloured Reproductions of the 

fresco-paintings at the Tunhuang cave- 
temples. 

Peking, 1957. 
Anon. (11). 

Changsha Fa Chiich Pao-Kao 43 @ 
B S.  

Report on the Excavations (of Tombs of 
the Chhu State, of the Wamng States 
period, and of the Han Dynasties) at 
Chhangsha. 

Acad. Sinica Archaeol. Inst., Kho-Hsileh, 
Peking, 1957. 

Anon. (17). 
Shou-hsim Tshai Hou Mu Chhu T h  I Wu 

S%RF:I&Itt l*t:M. 
Objects Excavated from the Tomb of the 

Duke of Tshai at Shou-hsien. 
Acad. Sinica. Archaeol. Inst., Peking, 1956. 

Anon. (27). 
Shang-Tshun-Ling Kuo Kuo Mu Ti 

J=Pf#I%AAt+k. 
The Cemetery (and Princely Tombs) of the 

State of (~br thern)  Kuo at shang: 
tshun-ling (near Shen-hsien in the San- 
m&n Gorge Dam Area of the Yellow 
River). 

Institute of Archaeology, Academia Sinica, 
Peking, 1959 (Field Expedition Reports, 
Ting Series, no. IO), (Yellow River 
Excavations Report no. 3). 

Anon. (28). 
Yiinnan Chin-Ning Shih-Chai Shan Ku Mu 

Chhiin Fa-Chiieh Pao-Kao -Z E @ 
Z!Z%lLli!i~~~MBf!?. 

Report on the Excavation of a Group of 
Tombs (of the Tien Culture) at Shih-chai 
Shan near Chin-ning in Yunnan. 

2 vols. 
Yunnan Provincial Museum. 
Wen-Wu, Peking, 1959. 

Anon. (57). 
Chung Yao Chih E .S. 
Repertorium of Chinese Materia Medica 

(Drug Plants and their Parts, Animals 
and Minerals). 

q vols. 
Jen-min Wei-sheng, Peking, 1961. 

Anon. (73) (Anhui Medical College Physio- 
therapy Dept.). 

Chung I An-MO Hsiieh Chien Phien @ Blf 
%bbm$Fa. 

Introduction to the Massage Techniques in 
Chinese Medicine. 

Jen-min Wei-sh&ng, Peking, 1960, repr. 1963 
Anon. (74) (Xational Physical Education 

Council). 
Thai Chi Chhiian Yen TT A R B m. 
The Chinese Boxing Movements [instruct- 

ions for the exercises]. 
Jen-min Thi-yu, Peking, 1962. 

Anon. (77). 
Chhi Kung Liao Fa Chiang I =%S. 
Lectures on Respiratory Physiotherapy. 
Kho-hsiieh Chi-shu, Shanghai, 1958. 

Anon. (78). 
Chung-Kuo Chih Chhien chih Tinz Liang 

F&-Hsi FpE4%'I@2SSk5+RFi. 
Analyses of Chinese Coins (of diflerent 

Dynasties). 
KHS, 1921, 6 (no. II), 1173. 
Table reprinted in U7ang Chin (2), p. 88. 

Anon. (loo). 
Shao-Hsing Chiu &ng Tsao R @ H m g. 
Methods of Fermentation (and Distillation) 

of Wine used at Shao-hsing (Chekiang). 
Chhing Kung Yeh, Peking, 1958. 

Anon. (101). 
Chung-Kuo Ming Tshai Phu + & % 3. 
Famous Dishes of Chinese Cookery. 
I2  vols. 
Chhing Kung Yeh, Peking, 1965. 



B I B L I O G  R A P H Y  B 327 
Anon. (1 03). 

Nihon Miira no Kenkyu EJ AC $ 4 f a 
TtB 2. 

Researches on Mummies (and Self-Mummi- 
fication) in Japan. 

Heibonsha, Tokyo, 1971. 
Anon. (104). 

Chhangsha Ma Wang Tui i Ha0 Han Mu 
Fa-Chiieh Chien-Pao E 6 3 ff$ - H ezwnrns .  

Preliminary Report on the Excavation of Han 
Tomb No. I at Ma-wang-tui (Hayagriva 
Hill) near Chhangsha [the Lady of Tai, 
c. -1801. 

Wen Wu, Peking, 1972. 
Anon. (I 05). 

K~kogaku-sha no Shin-Hakkm; Nisen-yonen 
mae no Kime Orimono Sono-hoka i!j 
~ k o ~ ~ ~ , ; z ~ e + n  x ~ i s  
@#i3M * fth. 

A New Discovery in Archaeology; Painted 
Silks, Textiles and other Things more than 
Two Thousand Years old. 

JC, 1972 (no. g), 68, with colour-plates. 
Anon. (106). 

W&-Hua Ta Ko-Ming Chhi Chien Chhu Thu 
W& wu Z ~ L ~ Y S ~ ~ I ~ H *  
%#l. 

Cultural Relics Unearthed during the period 
of the Great Cultural Revolution (196571), 
vol. I [album]. 

W&n TVu, Peking, 1972. 
Anon. (109). 

Chung-Kuo Kao T&g Chih- Wu Thu Chim 
FPARi%rn@IraA. 

Iconographia Cormophytorum Siniconrm 
(Flora of Chinese Higher Plants). 

2 vols. Kho-Hsueh, Peking, 1972 (for Nat. 
Inst. of Botany). 

Anon. (I 10). 
Chhang Yzmg Chung Tshao Yao Thu Phu 

RMFPSBW34. 
Illustrated Flora of the Most Commonly 

Used Drug Plants in Chinese Medicine. 
Jen-min Wei-sh&ng, Peking, 1970. 

Anon. (111). 
Man-chhkrg Han Mu Fa-Chiieh Chi Yao 

B%i%E32%iR4s. 
The Essential Findings of the Excavations of 

the (Two) Han Tombs at Man-chh&ng 
(Hopei), [Liu Sh&ng, Prince Ching of 
Chung-shan, and his consort Tou Wan]. 

KKTH, 1972, (no. I), 8. 
Anon. (112). 

Man-chhhg Han Mu 'Chin h Yil-I' ti 
Chhing-Li ho Fu- Yuan B r& @ 
E&J!XI?~?E!%U@F- 

On the Origin and Detalled Structure of 
the Jade Body-cases Sewn with Gold 
Thread found in the Han Tombs at Man- 
chhCng. 

KKTH, 1972, (no. 21, 39. 

Anon. (113). 
Shih Than Chi-nan Wu-ying Shan Chhu- 

Thu-ti Hsi Han, Lo Wu, Tsa Chi, Yen Huan 
Thao Y u w  H%B~%ZBI.LI CLIttjK! 
P3.%5%Bi%%2@4Rfi. 

A Discourse on the Early Han pottery models 
of musicians, dancers, acrobats and mis- 
cellaneous artists performing at a banquet, 
discovered in a Tomb at Wu-ying Shan 
(Shadowless Hill) near Chinan (in Shan- 
tung province). 

WWTK,  1972, (no. 5), 19. 
Anon. (115). 

Tzhu-Hang Ta Shih Chuan g 61; k $$. 
A Biography of the Great Buddhist Teacher, 

Tzhu-Hang (d., self-mummified, 1954). 
Thaipei, 1959 (Kan Lu Tshung Shu ser. 

no. 11). 
Aoki Masaru (l) 'Ilf f i  E B. 

Chaka Mkbutsu KO rp 8 &j S$. 
Studies on Things of Renown in (Ancient 

and Medieval) China, [including aro- 
matics, incense and spices]. 

Shunjiisha, Tokyo, 1959. 
Abstr. RBS, 1965. 5, no. 836. 

Asahina Yasuhiko (I) (ed.) g X g with 
16 collaborators. 

ShOsdin Yakubutsu m. 
The Shasain Medicinals; a Report on 

Scientific Researches. 
With an English abstract by Obata Shige- 

yoshi. 
Shokubutsu Bunken Kanka-kai, Osaka, 1955. 

Chan Jan-Hui (l) B f l  B. 
Alternative orthography of Tan Jan-Hui (I). 

Chang Chhang-Shao (1) B R- 
Hsim-tai-ti Chung Yao Yen-Chiu H R M 

* @ W % .  
Modem Researches on Chinese Drugs. 
Kho-hsueh Chi-shu, Shanghai, 1956. 

Chang Chhi-Yiin ( 2 )  (ed.) G 3 BA. 
Chung-Hua Min Kuo Ti- Thu Chi I+ E 

mHl3ms. 
Atlas of the Chinese Republic (s vols.): 

vol. I Thaiwan, vol. 2, central A&, 
vol. 3 North China, vol. 4 South China, 
vol. 5 General maps. 

National Defence College 
National Geographical Thaipei, 19623. 
Institute 

Chang Ching-Lu (I). 
I 

Chung-Kuo Chin-Tai Chhu-Pan Shih-Liao 
ChhuPhien t + ~ ~ ~ f l ~ 2 S % J ~ .  

Materials for a History of Modem Bwk- 
Publishing in China, Pt. I. 

Chang Hsin-Chheng ( l )  a. 
Wei Shu Thung Khao 3 8 i  %. 
A Complete Investigation of the (Ancient 
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KHS,  1923, 8 (no. 3), 233, repr. in Wang 

Chin (z) ,  p. 21. 
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Chang Tzu-Kao ( l )  =F 3. 
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Chang Tzu-Kao (4) If6t 4 B. 

Tshung Tu Hsi Tlzung Chhi Than Tao ' Wu' 
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Yuan Su Fa-H& Shih jT W S E. 
The Discovery of the Chemical Elements 
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Explanation of the Standard Principles of 
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Illustrated Dictionary of Chinese Flora Respiratory Physiotherapy in Chinese 
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Liao-Jan m 7 (I). TaiThung Chhi ft.L$TXA$Effl&tt!~ 
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The Chinese Methods of Prolongevity by in Korea. 
Respiratory and Meditational Technique World Science Co. Seoul, 1966. 
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T h e  Yellow Emperor's M a m l  of Corporeal Warring States, Chhin and Han periods. 
(Medicine); Questions (and Answers) about ASIBIHP, 1948, 17, 7. 
Living Matter; done into Colloquial Chhen Pi-Liu m );fE & Cheng Cho-Jen ( I )  
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Jen-min Wei-sh&ng, Peking, 1963. Ling Shu Ching, Pai Hua Chkh S M B 
Chou Shao-Hsien ( I )  f l  E. a%%. 
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Chhen Yuan (4)  B. 
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Dohi Keim ( I )  & BE QiF R. 
Shdsain Yakushi no Slziteki Kbsatsu E f 

fE@fsfi~ E M % S .  
Historical Investigation o f  the Drugs pre- 
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Kan Gi Bunka Gakkai, Tokyo, 1961. 
Abstr. RBS, 1968, 7, no. 620. 
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(I) Articles (such as 'the', 'al-', etc.) occumng at the beginning of an entry, and 
prefixes (such as 'de', 'van', etc.) are ignored in the alphabetical sequence. Saints 
appear among all letters of the alphabet according to their proper names. Styles 
such as Mr, Dr, if occurring in book titles or phrases, are ignored; if with proper 
names, printed following them. 

(2) The various parts of hyphenated words are treated as separate words in the 
alphabetical sequence. I t  should be remembered that, in accordance with the 
conventions adopted, some Chinese proper names are written as separate 
syllables while others are written as one word. 

(3) In the arrangement of Chinese words, Chh- and Hs- follow normal alpha- 
betical sequence, and fi is treated as equivalent to U. 

(4) References to footnotes are not given except for certain special subjects with 
which the text does not deal. They are indicated by brackets containing the super- 
script letter of the footnote. 

(5) Explanatory words in brackets indicating fields of work are added for Chinese 
scientific and technological persons (and occasionally for some of other cultures), 
but not for political or military figures (except kings and princes). 
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Academy of Sciences of St Petersburg, Mlmoires, 

242 
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Acetate cations, 102 
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Action contrary to Nature, 52 
Acupuncture, 177 
Additions to the Enlarged Bag of Wisdom. See 

TshgKuang Chih Nang Pu 
The Adept Hsii's Treatise found in a Stone 

Coffer. See Hsii Chen Chun Shih Hun Chi 
The Adept KO   hung)'^ Prescriptions for 

Emergencies. See KO HGen Ong Chou Hou 
P& Chi Fang 

The Adept Lii Shun-Yang's (Book) on Prepara- 
tions of Drugs and Minerals. See Shun-Yang 
La Chen-Jen Yao Shih Chih 

Agassi, Joseph, xxx 
Agricola, Georgius ( + I 6th-century metallurgist), 

235, 236, 239 ( 4  
Ai Ti  (Chin emperor, r+362 to +365), I 12 
Air. See Atmosphere 
'Ajd'ib al-Makhloqdt (Marvels of Creation), 

I74 (h) 
Albertus Magnus (c. +12oo to +r280), rz (i), 

I37 
Alchemia (Libavius), 236 
Alchemical apparatus. See Apparatus 
Alchemical ceremonies, 69, 72, 106, 196 
Alchemical experiments. See Experiments 
Alchem!cal formulae, 198 

28 

Alchemical furnaces, xxxiv, 30, 36, 71, 133, 199 
Alchemical inscription on a stele in Szechuan. 

195-6 
Alchemical laboratories, 118, 184-5, 218, 229; of 

Lao Tzu, 2 I 5 
Alchemical mrmtrm, 159 
Alchemical reactions and reagents, 66, 181 
Alchemical substances, 4, 66 

decrease in number used, 182, 208, 217-19, 
231, 238 

Alchemical synonyms and metaphors, 6970,104, 
1 5 2 1  

Alchemical texts, xxxiv, I 13, I 17, 200 
before the time of KO Hung, 105 
dating of, 152 
destruction of, 208, 224-5, 247 
styleof,74,gg-r00, 104,130,138, 152, 171,182 

Alchemical theories, 143-5 I,  I 82 
Alchemical transmutation, 39, 68, 81, 100-I, II I,  

I97 
The Alchemist (Ben Jonson), 213-15 
Alchemists 

links between, 11-12, 7681,  111-12, 119 
of Muslim Spain, 124 (a) 
secretiveness of, 38, 74, 87, 99, 100, 104, 128, 

130. 152, 189 
women, 38-9,4z, 16971, 191-2, 205,209 

Alchemy 
Arabic. See Arabic alchemy 
Buddhism and, 165-6 
Burmese. See Burmese alchemy 
class-distinctions and, 208 
decline of, 182, 246 
and the desire for wealth, 194 
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Alchemy (cont.) 
dragon-slaying metaphor in, 8 
first extant treatise on, 43, 50 
Hellenistic. See Hellenistic alchemy 
Indian. See Indian alchemy 
inhibiting factors in the spread of, 74-5 
in Japan. See Japan 
Libavius' definition of, 236 
and magic, 225 
on rhe threshold of the chemical age, 229 
origins of, 7 
physiological. See Nk tun 
practical laboratory. See Wm tan 
proto-chemical, 216, 21 g, 247 
and sex, 214 
' spiritual', IOO 

Taoist influence on, 106 
Western. See Western alchemy 
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Alexandrians. See Hellenistic culture 
Alfonso X (King of Castile, El Sabio, r. + 1252 

onwards, d. +1284), 191 (b) 
Alkaline salt, 84 
Alkalis, 160, 232, 234 
Alkanet, I 26 (d) 
Alleton & Alleton (I), 255 
Alloys and alloying, 189, 219, 233 

arsenic, 199 
beryllium, 1go 
of coinage, 28, 37 
copper, 199 
copper-arsenic, 102, 129 
gold-containing, 49 
gold-like, 37,99,159,186,193,196,207 ( 4 , 2 3 3  
lead, 199 
male or female, 97 (jj) 
mercury, 199 
silver-like, 193, 207 (c) 
zinc and lead, 136 

Alluvial clays, 84 
AlmadCn, mercury mines of, 3 (f), 6 
Altair (asterism), 70 (c) 
Altruism. See Ethics 
Aludel, 159, 196, 198, 199 
Alum, 78, 83, 84, 96 ( 4 ,  128, 129-30, 133, 159, 

173, 201, 237, 239, 244, 247 
yellow, 181 

Amalgamation process, 4, 66, 67-8, 84, 197 
Amalgams, 71, 123, 219 

gold, 68, 73, 89, 109, 194 
lead, 67, 73, 172, 209 
silver, cinnabar, lead and mercury, 141 
tin, 128 
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Ambix, 199, 259 
Amerindians, 3 (e) 
Amethyst, 89 
Amino-acid (an chi m), 260-1 
Amiot, J. J. M. (Jesuit, + 1774)~ 222, 249 
Ammonium chloride, 69 (d), 78, 196, 233 
Amulets. See Talismans 
A n  Chhi sheng (legendary immortal, perhaps a 

Taoist adept in or before the Han), 11, 31, 
32, 43, 76, 77 

An Lu-Shan rebellion, I 14, 141 (d), 182 
Analytical methods, 28 
Anatomy, 177 
Anawrahta (Burmese king, + 1065), 166 
Ancestor-worship, 221, 223 
Animal genera 

Laceifer, 126 (h) 
Lakshadia, I 26 (h) 

Animals 
experiments on, 51, 97 (ff), 105 
lists of, 12, 14 
in the sun and the moon, 4, 21 

synonyms relating to, 104-5 
Annam, 75, 139 
Anthology of a Myriad Leaves. See Manydshtl 
Antibiotics, 47 
Antimonic acid, 236 
Antimony, 233 
Aphrodisiacs, 129 (c), 1790 
Apotropaics, 44, 114, 175, 177 
Apparatus 

alchemical, xxxiv, 66, 73, 110, 130, 133, 159, 
160, 19&g, 210 

chemical, 246, 255 (a); illustrations, 256-9 
Appetite, inhibition of, 146 
Apsaras, 174 (h) 
Aqua fortis (nitric acid), 237, 240 
Aqua re& (mixture of nitric and hydrochloric 

acids), 237, 239, 240 
Aqueous reactions, xxxiv 
Aqueous solutions, 25 (g), 102, 110, 118 
Arabic alchemy, 45, 124 (a), 166, 195 
Arabic culture, xxxiv 

failure to produce modem science, xxvi-xxviii 
Arabs, xxv, 212, 220 

Aragonite, 136 
Arcane Essentials of the Similarities and Cate- 

gories of the Five (Substances) in the 
Kinship of the Three. See Tshan Thung Chhi 
W u  Hsiang Lei Pi  Yao 

Archimedean screw, 235 
Argentan, 233 
Argentifaction, I, 26, 75, 81, 83, 88, 89, IOO, 101, 

103, 129, 170, 173-4, 186, 188, 192, 193, 
195, 209, 212, 2159 219, 227, 244 

and Confucian morality, 168 
Ari monks (Burma), 166 
Aristotle, 235 
Aristotelian pmto-chemists, 172 
Arsenate cations, 102 
Arsenic, 102, 131, 135, 137, 232, 233 

alloys of. See Alloys and alloying 
compounds, 102, 129 
as elixir ingredient, 133 
tonic medication with, 146 

Arsenic disulphide. See Realgar 
Arsenic trioxide. See Arsenious oxide and 

Arsenolite 
Arsenic trisulphide. See Orpiment 
Arsenious oxide, 98, 133, 144, 181, 198 
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Arsenolite (pi shih), 96 (d), 129, 131, 133 
Artha&istra, 165 
Artillery tactics, 241 
Artisans. See Technicians 
Asanga, 164 
Asbestos, 176 (h) 
Ascending to the heavens, 41,46 
Asceticism, 176, 205, 214 
Assaying, 206 (g), 21 I 

Astrology, 106 
Astronomy, xx, xxiii, w, xxxi, 218,220, 221, 223 

Ptolemaic, xxv 
Agvagho~a (Mahsyanist monk), 43 (d) 
Atmosphere, 243, 246 
Atomic theory, 221 
Atomism, 149 
Attar of roses, 170 
Aurifaction, xx, xxxiii, xxxiv, I, 12, 2 6 7 ,  2&9, 

31, 32, 35, 36-79 38, 39, 43, 44, 48, 49, 57, 
81, 82-3, 84, 88, 89, IW, 180, 184, 186-8, 
190, 192, 193-4, 195, 797, 198, 207, 209, 
212, 219, 220 

arsenolite used in, 129 
Burmese, 166 
Confucian morality and, 168 
and immortality, 33, 57, 75 
Indian, 161, 162, 164-5 
hardly known in Japan, 174-5, 180 
methods, 101-4 
in modem China, 250 (a) 
poverty and, I, z 
and purification of oneself, loo 
on the threshold of the chemical age, 229 
Western. See Western aurifaction 
without intent to deceive, 189 

Aurifiction, xx, xxxiii, xxxiv, 26, 28, 36, 38, 57, 
215 

government prohibition of, 26, 29 (a) 
hardly known in Japan, 174-5, 180 

Auspicious days. See Lucky and unlucky daya 
Authentic Mirror of Chemical Science. See 

Hua-Hsileh Chien Y u a  
'Autumn mineral '. See Chhiu shih 
Avatalircaka Siitra, I 64 
Axis of the Tao. See Tao Shu 
Ayurvedic medicine, 46 (c), 48, 49 
Azedarach. See Plant genera, Melia 
Azurite, 15, 25, 78 

aqueous solutions of, 102 

Bacon, Francis (+ 1560 to + 1626), 108, 225 (d) 
Bacon, Roger (+ 1214 to + 1292), xxv 
Bailey, K. C., 16 
Baking-powder, 232 
Bamboo tubes, used in laboratory equipment, 143 
Banner of painted silk, 21-3 
Barbarian invasions, I go 
Barbier de Meynard (3), 215 
Bardach's test, 46 (c) 
Barnes & Yuan (I), 123 
Basilica Chymica (Croll), 236 
Bead amulets, 3 

Becher, J. J. (chemist, +l635 to +1682), 218 
Beneficial Prescription8 collected by Su Tung-Pho 

and Shen Kua. See Su Shen Liang Fang 
Bengali Muslims, xxviii 
Bergrnan, Torbern (chemist, + 1735 to + 1784), 

233 
Berthelot & Duval, 124 
Berthollet, C. L. (chemist, + 1748 to + 1822), 255 
Bhanna (herbo-metallic preparations), 48, 49 
Bibliography of Extant Books in Japan. See 

Xihon-koku Ganzai-sho Mokuroku 
Billequin, M. A. (French engineer in China, 

1880), 252 
Biochemistry, xxx, 147, 260, 262 
Bio-geochemical prospecting, 232 
'Biography of Liu Hung', 168, 169 
Biography of the Supreme-Pole Elder-Immortal 

KO. See Thai-Chi KO Hsien-Ong Chuan 
Biology, xxxi 
Biringuccio, Vanuccio (metallurgist, + 1480 to 

f 1539),241 
al-Blrml, Abii al-RaihHn (geographer, + I I th 

century), xxviii, 161, 164 
Bismuth (pi), 260 
Black, Joseph (chemist, + 1728 to + 1799), 221 
Black, as auspicious colour, 5 
'Black chalk', 233 
'Black lead juice', 78 
Bleaching, 232 
Blood, as elixir ingredient, g, 87 
Bodhisattvas, 164 
Body-weight, loss of, 120 (b) 
Boils, 78 
Bolus of Menda  (Graeco-Egyptian naturalist, 

early - 2nd century), 48 
Bombs, 184 
Bomoh (Malay word for magician or alchemist), 

250 (a) 
Bone diseases, 130 
Bone-marrow, poisoning of, 144 (c) 
Book-burning, 208, 224-5,247 
Book of Changes. See I Ching 
Book of Daily Occupations for Scholars in Rural 

Retirement, by the Emaciated Immortal. 
See Chhii Hsien Shen Yin Shu 

Book of the Emerald Heaven. See Tshui Hsfl 
Phim 

Book of the Firing-Process. See Huo Chi 
Book of the Golden Hall Master. See Chin Lou 

Tzu 
Book of the Infinite Treasure in the Secret 

Garden. See Hung Pao Y u a  Pi Shu 
Book of Lao Tzu's Conversion of Foreigners. 

See Lao Tzu Hua Hu Ching 
Book of Master Chi Ni. See Chi Ni Tzu 
Book of Master Chuang. See Ch- Tau 
Book of hlaster Han Fei. See Hun F& Tau 
Rook of hlaster Kuan. See Kuan Tzu 
Book of Master Lieh. See Lieh Tzu 
Book of Master MO. See MO Tzu 
Book of the Preservation-of-Solidarity Master. 

See Pao Phu Tzu 
28-2 
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Book of the Preservation-of-Solidarity Master: 
Esoteric Chapters. See Pao Phu Tau (Nei 
Phien) 

Book of the Preservation-of-Solidarity Master: 
Exoteric Chapters. See Pao Phu Tau (Wai 
Phien) 

Book of the Realm of K&ng and Hsin. SeeKkrg 
Hsin Ching 

Book on the Restoration of Life by the Cyclically- 
Transformed Elixir. See Huan Tan Fu 
Ming Phien 

Book of the Return to the Source. See H u m  
Yuan Phien 

Borax, 196, 198, 232 
Borneo camphor, 170 
Botanical garden, Khaifeng, 210 
Botany, xxxi, 21 I, 221 

Bournon, Mons., 242, 249 
Bouvet, Joachim (Jesuit Mathematician-Royal of 

the King of France, + 1685), 242 
Boxer Rebellion, I 17 
Boxing (thai chi chhiim), zog 
Boyle, Robert (chemist, + 1627 to + 1691)~ 172, 

218, 221, 225 (d), 235, 241 
Boym, Michel (Jesuit botanist), 234 
' Brahmin' books, 160 
Brahmin pharmaceutics. See PO-10-mkt Yao Fang 
Brasavola, Antonio (physician and pharmacist, 

+ 1500 to + 1555), 238 
Brass, 136, 187 (g) 

considered as auspicious, 3 I (a) 
manufacture of, 245 

Breathing exercises. See Respiratory exercises 
Bridgman, E. C., 47 
Brief Explanation of the Kinship of the Three. See 

Chou I T s h a  T h n g  Chhi Shu Liieh 
'Bright window dust' (motes in sunbeams), 73, 

149-50 
Brine, and preservation of dried meat, 104 
Bromine (hsiu), 259 
Bronze, 129, 219 

changed into gold, 161, 164 
high-tin, 244 (e) 

Bronzing, 103 
'Bronzing dips', 147 
Brownian motion, 151 
Buddha images, gilding of, 175 
Buddhism and Buddhists, 114 (a), 116, 120, 139, 

149, 175, 176, 208, 219,224, 255 
and Indian alchemy, 1601 
practice of self-mutilation, 165 
Shingon, 177 
Taoist influence in, 191 
Theravadin, 166 

Buddhist chemical technical terms, 255, 259, 
261 

Buddhist monks, 139, 160, 174, 193-4 
persecution of, 165 

'Bumping' during boiling, 160 (a) 
Bureau of Foreign Translations, 252 
Bureaucratic feudalism, xxvi 
Burial customs, 2-3 

Burmese alchemy, 1 6 6 7  
Burning-mirror, 71 

Calamine, 234 
Calcareous spar, 14 
Calcite, 137 
Calcium acetate, 236 
Calcium carbonate, 133, 243 (d) 

stalactitic, 14 
trigonal, 14 

Calcium polysulphides, 103 
Calcium sulphate, 88, 89 (b), 131 

hydrated, 14 
Calendrical science, 177 
Calomel, 123-8, 131, 133, 198 

in India, 124 
sublimation of, 137 
technical terms. See Technical terrna 

' Caloric', 247 
Camphor, 170, 234 
Cannon casting, ~ 3 7 ~ ~ 4 0 - I  
Canon of the Great Peace and Equality. See Thai 

Phing Ching 
Canon of the Mysterious Girl. See Hsilan NU 

Ching 
Canon of the Tao and its Virtue. See Tao T& 

Ching 
Canton, 252 
Capitalism, rorviii, 214 
'Capitalists' chapter of the Shih Chi, 6 
Carapaces, 210 
Carbon, 79, 159, 244 

reducing power of, 17, 243 
technical term, 260 

' Casing' processes, 196, z q  (g) 
Cassia. See Plant genera, C i n n m u m  
Categories, theories of, 69, 74, 145, 146, 201 
Caustic lye, 137 
Cavendish, Henry (chemist, + 1731 to I ~ I O ) ,  221 
' Caves of cinnabar ', 6 
Celibacy, 205, 214 
Cement, 233 
Cementation, 49 
Ceramics. See Porcelain 
Cereal method for becoming an immortal, 37 
Cereal wines, distillation of spirits from, 231 
Cereals, abstaining from, 9 (c), 25, 29, 112, 118, 

1209.175 
Ceremonies. See Alchemical ceremonies 
Ceruse, 15, 16, 17, 126, 127 
Cerussa, 16 
Cerussite, 16 
Ceylon, 244 (b) 
Chandragupta Maurya (Indian king, -320), 

164-5 
Chang Chao-Chhi (Later Han adept), 43 
Chang Chen-Jen Chin Shih Ling-Sha Lun (A 

Discourse on Metals, Minerals and Cinnabar 
by the Adept Chang), 143 

Chang Ch6ng-Chhang (Yuan and Ming al- 
chemist, c. + 1391), 209 

ChangChhang (Han Confucian, - 1st century), 35 
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Chang Chi-Hsien (Taoist at the court of Hui 
Tsung, + I 1051, IF 

Chang Chih-Fang (Thang general), 174 
Chang Chun-Fang (Taoist editor and biblio- 

grapher, c. + ~ o z o ) ,  115, 142, 196 
Chang Chung (Chin adept, P. + 307)~ I 12 
Chang family (hereditary Taoist patriarchs), 44 
Chang Hsu-Pai (Taoist at the court of Hui Tsung, 

+1118), 191 
Chang Hsuan (Ming novelist, + 17th century), 

213 
Chang Hsuan-T& (Thang alchemical writer), 

172, I73 
Chang Kai-Tha (alchemist), 96 (f) 
Chang Khai (magician), 105 
Chang Kuo (Thang alchemist, c. + 685 to + 756), 

141, 142 
Chang Kuo-Hsiang (Ming compiler, + 1607), 

44, 117 
Chang Liang (adviser to Han Kao Tsu and 

aspirant to hsien-ship, d. - 187)~ 20, qq 
Chang Ling. See Chang Tao-Ling 
Chang Mu (Sung physiological alchemist), 205 
Chang Pang-Chi (Sung writer, + I I ~ I ) ,  185 
Chang PO-Tuan (Taoist physiological alchemist, 

d. + 1082), 200-1, 203, 208 
Chang San-FCng (Ming physiological alchemist, 

C. + 13911, 209 
Chang San-FCng's Instructions about Enchy- 

momas. See San-Fhg Tan Chiieh 
Chang Tao-Ling (Taoist theocrat, 3. c. + 156)~ 

20, 43-4, 96 (c), 118, 190, 209, 212 
Chang Thien-Yu (Yuan Taoist), 43 
Chang Tzu-Chhiao (court scholar, - 1st century), 

I3 
Chang Tzu-Ho's elixir method, 92 
Chang Tzu-Kao (4, 37,79; (3), 79; (51,239 
Chang Wu-M&ng (Sung alchemist, + 10th 

century), 195, 196,200 
Chang Yao (Professor of Macrobiotics in 

Northern Wei, c. +400), 118 
Chang Yen-Phien (Ming Taoist), 212 
Chang Yin-Chu (Thang alchemist, c. +713 to 

c. +742)9 143-4. 
Chang Yu-Chhu ( M ~ n g  editor, + 15th century), 

44, 116 
Chang Yung (Governor of I-chou in Sung, 

+995)9 192, 228 (e), 230 
Chang Yung-T& (Sung alchemist, +991), 188 
Change and decay, control of. See Putrefaction, 

preservation from 
Chao (Prince of Yen State, r. - 31 I to -278), 13 
Chao Chi. See Hui Tsung 
Chao Chieh-Hao (Han woman alchemist, c. - 95), 

39 
Chao Hsiian-Lang (putative founder of Taoism 

and ancestral patron of the Sung emperors), 
183 

Chao Hsiieh-Min (Chhing scientific encyclo- 
paedist, c. + 1760), 239 

Chao Kuang-Hsin (Chin alchemist, d. c. +345), 
112-13 

Chao Kuei-Chen (Thang alchemist and Taoist, 
d. + 846), 166 

Chao Ming (magician), 105 
Chao Nai-An (Thang alchemical compiler, c. 

+808), 152, 158-9, 171 
Chao ShCng (Han alchemist), 43 
Chao Tao-I (Taoist hagiographer, probably 

Yuan), 19, 20, 40, 43 
Chao Yeh (Han writer, + 1st century), 5 
Chao Yu-Chhin (Sung alchemist), 206 
Charcoal, 17, 101, 102, 138, 243, 246 
Charlatans, 106, 212-13, 215 
Charms. See Talismans 
Chem- (etyrnol. root), 255 
Chemical affinity, 68, 145 
Chemical change, qq, 103, I I I, 138, 197 
Chemical elements, 260 

discovery of, 246 
Chemical industry, 177, 231, 262 
Chemical names, 250 
Chemical papyri, 137 
Chemical reactants, cyclical heating and cooling 

of, 60 
Chemical reactions, 62 (d), 197 

products of, 210 

Chemical substances, 130, 155, 234 
division into male and female, 166 
familiar in Western science, 250 
identification of, 138, 157-8 
industrial, 219 
lethal effects of, 135 
lists of, 12, 14, 152 
preparation of, from minerals, 195 
symbols for, never developed by Chinese 

alchemists, 152 
technical terms. See Technical terms 

Chemical technology, 15, 229, 230, 236 
Chemical terminology in China, 255, 259-62 

See also Technical terms 
Chemical theory, and sexual phenomena, 40 
Chemistry, xxxi, 79, 81, 85, 167, 207, 216, 218, 

236,242,246 
empirical, 229, 231 
inhibiting factors on the spread of, in China, 

74-5 
military, 240 
pneumatic, 246 
Western. See Western chemistry 

Chemistry (modem), zzc-I, 246, 252,261 
first book in Chinese dealing with, 250,252,255 
first book in Japanese dealing with, 255 
Jesuits' failure to bring modem chemistry to 

China, 221-2,241-2 
terminology. See Technical terms 

Chen Chung Chi (Records of the Pillow-Book), 
110, 135, 146 

Chen Chung Hung Pao (Infinite Treasure Pillow- 
Book), 38 

Chen jen (perfected immortal, adept, lit. 'true 
man'), 18 (a) 

Chen Kao (Declarations of Perfected Immortals), 
I20 
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Chen Tsung (Sung emperor, r. + 998 to + 1022), 
115, 183-5, 186, 196 

Chen yen, school of Buddhism. See Shingon 
Chen Y u a  Miao Tao Yao Lgeh (Classified 

Essentials of the Mysterious Tao of the True 
Origin (of Things)), 78, 159 

Chtng Ao (Thang and Wu Tai elixir-seeker, 
+866 to +939), 180 

Chtng Chhiao (Sung bibliographer, c. + I I~O) ,  
130, 158 

Chhg i ('Perfect Unity'), I 13 
Ch&g Ln' P& Tshao (Classified Pharmaceutical 

Natural History), I 58 
Chtng PO-Chhiao (Warring States adept), 13 
Chhg Tao Pi Shu Shih Chung (Ten Types of 

Secret Books on the Verification of the Tao), 
219 

Chhg-Thung Tao Tsang (Taoist Patrology of the 
ChCng-Thung reign period), 4, 116, 117, 
216 

Chtng Yang Tzu (Thang or Sung adept), 200 
ChCng Yin (Chin alchemist, teacher of KO Hung), 

77, 78, 79, 80, 82, 121 
du Chesne, Joseph (iatrochemist, +1521 to 

+ 1609), 124 
Chessmen, magnetised, 32, 105 
Chha nil, 56 
Chhang-an (Sian), 112, 169 
Chhang Chen Tzu. See Than Chhu-Tuan 
Chhang Chhun Tzu. See Chhiu Chhu-Chi 
Chhang-Chhun Tzu Phan-hsi Chi (Chhiu Chhang- 

Chhun's Collected (Poems) at Phan-hsi), 205 
Chhang 0 (legendary, wife of Yi the Archer), 

4, 21 
Chhang ShCng Tzu (Later Han adept), 43 
Chhang ShCng Tzu. See Liu Chhu-Hstian 
Mr Chhen's elixir method, 92 
Chhen Chih-Hsu (Yuan Taoist writer and 

physiological alchemist, + 14th century), 51, 
54, 57,206, 208 

Chhen Ching-Yuan (Taoist writer,$. early + 11th 
century), 196 

Chhen Chung-Liang (Prefect of Feng-hsiang, 
+ I  ~ t h  century), 193-4 

Chhen Hsi-Liang (Sung scholar and official, d. 
c. + 1067)~ 193 

Chhen Hsien-Wei (Sung commentator, + 1234), 
54,64 

Chhen Hsin-Chia (Ming Minister of War, 
+ 1642), 240 

Chhen Kuan-Wu. See Chhen Chih-Hsti 
Chhen Kuo-Fu (I), 57, 79, 81, 198, 247 (e) 
Chhen Nan (Taoist alchemist, + 12th century), 

203 
Chhen Pao-Chih (ChCng-I hsien-sCng, adept, 

+472 to +549), 112 
Chhen Phing (adviser of Han Kao Tsu and 

aspirant to hen-ship, d. - 178), 20 

Chhen Shao-Wei (Thang alchemical writer, fl. c. 
+712), 121, 142, I43 

Chhen Thuan (Taoist philosopher and muta- 
tionist, d. +989), 194, 200 

Chhen Tshang-Chhi (pharmaceutical naturalist, 
+739), 31 (a) 

Chhen Tsun-Kuei (historian of astronomy), xx 
Chhen Yao-Tso (Sung civil official, + 1oo8), 115 
Chhen Yu (Thang alchemist, + 17th century), 121 
Chhen Yiin-ShBng (Wu Tai alchemist, fl. +904 

to +943)9 I73 
Chhtng Liao-I (Sung writer on physiological 

alchemy, c. + ~ozo), 197 
ChhBng Lin & Wang Chung-Hsiang, 252 
Chheng Thang (legendary emperor), 196 
ChhBng Ti (Han emperor, r. -32 to -7), 36 
Chheng Tsu (Ming emperor), I 16, 209 
ChhCng-tu, I 17 
ChhCng Wang (Chou king), 3 
ChhBng Wei (Han alchemist), 38-9, 40, 100 

ChhCngkung Hsing (Taoist teacher of Khou 
Chhien-Chih, c. +400), 118 

Chhi (vapour or emanation), 149, 150 
circulation of, 196 
of primary vitality, 154-5 

Chhi (State), 13, 31, 34, 47 
Chhi Fan Ling Sha Lun (Discourse on Sevenfold 

Cyclically-Transformed Numinous Cinna- 
bar), 142 

Chhi Kuo Khao (Investigations of the Seven 
(Warring) States), 125 

Mr Chhi-Li's elixir method, 88, 92 
Chhi Lu (Hsien Tao Lu) (Taoist Section of the 

Bibliography of the Seven Classes of Books), 
113 

Chhi Lun (Sung civil official, + 1008), I 15 
Chhi Min Yao Shu (Important Arts for the 

People's Welfare), 126 
Chhien Chin I Fang (Supplement to the Thousand 

Golden Remedies), I 35 
Chhien Chin Yao Fang (Thousand Golden 

Remedies), 178 (d) 
Chhien Hun Shu (History of the Former Han 

Dynasty), 13, 20, 23, 24, 25, 26-73 281 352 
36, 37, 113 

Chhien hung ('lead and mercury'), 78 
Chhien Hung Chia K&g Chih Pao Chi Chh&rg 

(Complete Compendium on the Perfect 
Treasure of Lead, Mercury, Wood and 
Metal), 152, 158, 160 

Chhien Khun Pi Yiin (The Hidden Casket of Yin 
and Yang Opened), 21 I 

CMien Khun Sh& I (Principles of the Coming 
into Being of Yin and Yang), 21 I 

Chhien Yang Tzu. See Yu Mu-Shun 
Chhih Fu (legendary immortal), 9 
Chhih shih chih. See Red bole clay 
Chhih Sung Tzu (the Red Pine Master), 9, 10, 

20, 88, 105 (b) 
his elixir method, 91 

Chhin dynasty, 4, 5, 44 
tombs, 16 

Chhin (State), 125 
Chhin Chheng-Tsu (Director-General of Medical 

Services and Professor of Medicine in the 
Liu Sung, p. +420 to +470), 45 
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Chhin Shih Huang T i  (First Emperor, d. -ZIO), 
2, 4, 8, 11, 13, 17-19, 27, 28, 33, 34-5, 37, 
49, 529 197, 225, 229 

Chhing (Szechuanese widow and owner of 
mercury mines, c. - 245 to - 210), 6 

Chhing Hsia Tzu (philosophical name of more 
than one alchemical writer), r~o,159,180,z1 I 

Chhing HsianR Tsa Chi (Miscellaneous Records 
on Green Bamboo Tablets), 186 

Chhing Hsu Tzu. See Chao Nai-An 
Chhing Lin Tzu (Master Chhing-Lin, Han or 

San Kuo alchemist), 95, 103 
Chhiu (' searching for'), 44 
Chhiu Chhang-Chhun Chhing Thien K O  (Chhiu 

Chhang-Chhun's Song of the Blue Heavens), 
204 

Chhiu Chhang-Chhun's Collected (Poems) at 
Phan-hsi. See Chhang-Chhun Tzu  Phan-hn' 
Chi 

Chhiu Chhu-Chi (fourth of the Seven Masters 
of the Xorthern School of Taoism, + I 148 to 
+ 1227), 204-5 

Chhiu shih ('autumn mineral', a purified mixture 
of urinary steroid hormones), 78 

Chhii Hsien Shen Yin Shu (Book of Daily Occu- 
pations for Scholars in Rural Retirement, by 
the Emaciated Immortal), 21 I 

Chhu Hua-Ku (alchemical commentator, c. 
+ 1230), 54 

Chhii I Shuo Tsuan (Discussions on the Dispersal 
of Doubts), 206 

Chhu Thai-Su (Christian scientific scholar, 
+ 1605)~ 224, 247 

Chhu-Ts& hsien-sCng (Chhi and Liang al- 
chemist, c. +5th century), 130 

Chhu Tzhu (Elegies of Chhu (State)), 23 
Chhu Yung (Sung scholar, c. + I Z ~ O ) ,  206-8 
Chhuan-Lo. See KwXllSk 
Clihun Chu Chi W h  (Record of Things Heard at 

Spring Island), 193 
Chhung Fang (Sung adept, c. early + 11th 

century), 200 
Chhung-Hsu Kuan (Temple of the Vast Inane, 

a Taoist abbey in the h - f o u  Shan mtns., 
associated with KO Hung), Fig. 1353 a ,  
caption 

Chhung Shang (Warring States adept), 13 
C h h u n ~  tao (repeated transmutation, a technique 

for prolonging life), 14 
Chhung- Yang Chhiiun Chen Chi (Wang Chhung- 

Yang's Records of the Perfect-Truth 
School), 203 

Chhunz-Yan~ Chiao Hua Chi (Memorials of 
Wang Chhung-Yang's Preaching), 204 

Chhung- Yang Chiv-Kuan Yii-So Chiieh (Wang 
Chhung-Yang's Instructions on the Golden 
Gate and the Lock of Jade), 204 

Chhung-Yung F h - L i  Shih-Zka Chi (Writings of 
Wang Chhung-Yang (to commemorate the 
time when he received a daily) Ration of 
Pears, and the Ten Precepts of his Teacher), 
204 

Chhung- Yang Li-Chiao Shih- W u  Lun (Fifteen 
Discourses of Wang Chhung-Yang on the 
Establishment of his School), 204 

Chhung Yang Tzu. See Wang Chung-Fu 
Chi Chhiu Tzu (Master Chi-Chhiu, Han or San 

Kuo alchemist), 88, 95 
his elixir method, 92 

Chi Han (Chin botanist, and Governor of Kuang- 
chou, +306), 80 

Chi I Tzu. See Chin-Chhiian 
Chi Ni Tzu. See Fan Li 
Chi N i  T z u  (The Book of Master Chi Ni), 11, 14, 

15, 16, 17, 127 
Chi Yen (Chi Ni Tzu, naturalist philosopher, 

late -4th or early -3rd century), 6, 14 
Chia I (Han Confucian statesman, 3. - 175)~ 28 
Chia Sung (Thang writer), 120 

Chiang Fu (Thang adept), 147 
Chiang Huai I Jen Lu (Records of (Twenty-five) 

Strange Magician-Technicians between the 
Yangtze and the Huai River, during the 
Thang, Wu and Southern Thang Dynasties), 
1 69 

Chiang Shu-Mou (Chhin aspirant to hsien-ship, 
- 3rd century), 19 

Chiang Yen (Liu Sung poet, +444 to +SOS), 52 
Chiangnan Arsenal. See Kiangnan Arsenal 
Chiangsi (province), 169 
Chiangsu (province), I 68 (a) 
Chiao-chih (Annam), 81 
Chiao Hsu (Ming gunner, + 1643), 241 
Chiao Kan (Han writer, c. -40), 6 
Chiao-Kuang Chen Jen (Northern Chou adept. 

+6th century), 112 

Chien (naturally occurring soda, a mixture of 
salts), 232, 234 

Chien-Chen (Kanshin, Buddhist monk, $688 to 
+763)? I77 

Chien W u  Chi (On the Gradual Understanding 
(of the Tao)), 204 

Chih- Chhuan Chen Jen Chiao C h h g  Shu (Techni- 
cal Methods of the Adept (KO) Chih- 
Chhuan, with Critical Annotations), I 10 

Chih Fa-Lin (Indianmonastic traveller, + 664), I39 
Chih Hsiian Phien (On the Demonstration of the 

hlystery), 194 
Chih I Tzu. See Chao Nai-An 
Chih Kuei Chi (Pointing the Way Home to Life 

Eternal), 19&9 
Chih-Tshung (Chisa, Buddhist monk, + 562), 177 
Chihli I (Warring States adept), 7 
Chikashige Masumi (I), 84 
'Child's-play method of making gold', 84 (f), 95 
Chile, 232 
Chin (dynasty), 113, 198, 199 
Chin (gold or metal, an elixir ingredient), 73, 87 
Chin Chu-Pho (Thang alchemical writer), 172 
Chin hua, 96 (y) 
Chin Htra Chhunf-Pi Tan Chinz Pi Chih (Confi- 

dential Hints on the Manual of the Heaven- 
Piercing Golden Flower Elixir), 199, ZOO, 

203, 208 
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Chin Hua Yil Nil Shao Tan Ching (Elixir Manual 
according to the Teaching of the Jade Girl 
on the Golden Flower), 197 

Chin i. See Potable gold 
Chin I Ching (Manual of Potable Gold), 96 (bb) 
Chin i hua shen tan (elixir), 179 (a) 
Chin I Tan Ching (Manual of the Potable Gold 

Elixir), 78 
Chin Ku Chhi Kuan (Strange Tales New and Old), 

175, 212, 213, 230 
Chin kung, 56 
Teacher Chin Lou (Chin alchemist), 95 
Chin Lou Tzu. See Hsiao I 
Chin Lou Tzu (Book of the Golden Hall Master), 

18 
Chin Mu Wan Ling Lun (Essay on the Tens of 

Thousands of Efficacious (Substances) among 
Metals and Plants), 109 

Chin Pi Ching (Gold and Caerulean Jade Manual), 
1.50 

Chin Pi W u  Hsiang Lei Tshan Thung Chhi 
(Golden Jade Treatise on the Similarities 
and Categories of the Five (Substances) and 
the Kinship of the Three), 51, 150 

Chin Shih Pu Wu  Chiu Shu Chueh (Explanation of 
the Inventory of Metals and Minerals 
according to the Numbers Five and Nine), 
138, 140 

Chin Shu (History of the Chin Dynasty), 76, 79, 
97 (cc), 112 

Chin Tan Ssu-Pm' Tzu (Four Hundred Word 
Epitome of the Metallous Enchymoma), zoo 

Chin Tan Ta Yao (Main Essentials of the 
Metallous Enchymoma; the True Gold 
Elixir), 206, 208 

Chin Tan Ta Yao Thu (Illustrations for the 
Main Essentials . . .), 206, 208 

Chinese culture 
attempted 'debunking' of, 228 
and the failure to develop modem science, 

xxv-xxvi, xxvii, 219 
Chinese and Japanese Universal Encyclopaedia. 

See Wakan Sanzai Zue 
Chinese language, and the development of 

modem chemical science, 261-2 
Ching-chou, tribute products from, 4 
Ching Hsiang (Prince of Chhu, r. -294 to -261), 

7 
Ching-t@-chen, centre of the porcelain industry, 

230 (b) 
Ching T i  (Han emperor, r. - 156 to -141)~ 26 
Ching Tsung (Thang emperor, r. + 825 to + 826), 

151, 182 
Chingiz Khan, 205 
Chinhiing (King of Silla (Korea), r. +5qo to 

+575)> 167 
Chiu Chuan Liu Chu Shen Hsien Chiu Tan Ching 

(Manual of the Nine Elixirs of the Holy 
Immortals and of the Ninefold Cyclically- 
Transformed Mercury), 85 

Chiu Huang P6n Tshao (Natural History of Emer- 
gency Food Plants), 209--10 

Chiu Ling Tzu. See Huang Hua 
Chiu Thang Shu (Old History of the Thang 

Dynasty), 132, 169 
Chiu Ting Tan Ching (Manual of the Nine 

Reaction-Vessels Elixir), 78 
Chiu Yuan Tzu (Later Han adept), 43 
Ch6ng Yutha (Korean Pharmacognostic Master, 

in Japan, +554), 177 
Chou (period), 5, 6, 4, 46 

burial customs, 3 
Chou (Shang High King), 17 
Chou Chi-Thung (Han adept and writer, c. 

-h), 40 
Chou I Tshan Thung Chhi (The Kinship of the 

Three; or, the Accordance of the Book of 
Changes with the Phenomena of Composite 
Things), 51 

Chou I Tshan Thung Chhi Chieh (The Kinship of 
the Three with Explanations), 54, 64 

Chou I Tshan Thung Chhi Chu (The Kinship of the 
Three with Commentary by Yin Chhang- . . 

Sh&ng), 53 
Chou I Tshan Thuna Chhi Chu. Alternative title 

for Tshan ~ h u i g  Chhi Khao I (Chu Hsi's) 
q.v. 

Chou I Tshan Thung Chhi Fa Hui (Elucidation of 
the Kinship of the Three), 54, 65 

Chou I Tshan Thung Chhi F& Chang Chu (Com- 
mentary on theKinship of the Three divided 
into short chapters), 54, 206 

Chou I Tshan Thunx Chhi F& Chang Thung 
Chm I (The Kinship of the Three divided into 
(short) chapters for the Understanding of its 
Real Meanings), 53 

Chou I Tshan Thung Chhi Khao I (Investigations 
and Criticisms of the Kinship of the Three), 
53 

Chou I Tshan Thung Chhi Shih (Clarification of 
Doubtful Matters in the KinshiD of the - - 
Three), 54 

Chou I Tshan T h u n ~  Chhi Shu Lueh (Brief 
Explanation of t h i  Kinship of the ~hreej ,  54 

Chou I Tshan Thung Chhi Ting Chhi KO Ming 
Ching Thu (An Illuminating Chart for the 
Mnemonic Rhymes about the Reaction- 
Vessels in the Kinship of the Three and the 
Book of Changes), 53, 163 

Chou I Tshan Thung Chhi Tshe Su (Penetrating 
Explanation of the Kinship of the Three), 
54-5 

Chou-khou-tien, remains of palaeolithic man at, 3 
Chou Tan (Imperial Physician in Northern Wei, 

c. +400), 118 
Chou Ting Wang. See Chu Hsiao 
Chou Tzu-Liang (Taoist adept, + 515), 121 
Christianity, 230 

and Confucianism, 221, 223 
and modem science, xxvi, xxvii, xxviii 

Chromatography, 48 (c) 
Chronicles of Japan. See Nihongi 
Chronicles of Japan, continued. See Shoku- 

Nihongi 
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Chronicles of Japan, still further continued. See 
Shoku-Nihonkoki 

Chrysanthemum, as elixir ingredient, I 13 
Chrysopoia (the making of the perfect metal, 

gold), 57 
Chu Chhuan (Ning Hsien Wang, Prince of the 

Ming, naturalist, metallurgist and alchemist, 
+ 1390 to + 1448), 210-12 

Chu Chia Shen Phin Tan Fa (Methods of the 
Various Schools for Magical Elixir Prepara- 
tions), 109-10, 137, 159, 197 

Chu Chu (legendary Taoist alchemist), 96 (v), 127 
his elixir method, 92 

Chu Chu (physiological alchemist, d. + 1242), 
202 

Chu Hsi (Neo-Confucian philosopher, + 1130 to 
+1200), 51,53,56, 183 

Chu Hsiao(Chou Ting Wang, Prince of the Ming, 
naturalist and botanist, c. + 1380 to + 1425), 
209 

Chu hsien-s&ng (Mr Chu, Han alchemist, +znd 
century), 76, 77 

Chu I-Chhien (Sung Taoist, + IOO~),  115 
Chu Ju-Tzu (Chin adept, d. c. +345), 113 
Chu Phing-Man, 7-8 
Chii-shkng (plant), 72, 97 (cc) 
Chu Yuan-Yu (Chhing alchemical commentator, 

+ 1669), 54, 71 
Chuang Chou (Warring States philosopher, 

- 4th century), xxiii, I I I 
C h u m  T z u  (The Book of Master Chuang), 7-8 
Chueh Tung Tzu. See Li Hsiu 
Chung Hua K u  Chin Chu (Commentary on 

Things Old and New in China), 125 
Chymical Elaboratory Practice. See Tun Fang 

Hsii Chih 
Cibot, P. M. (Jesuit, +1774), 221, 222, 230-1, 

232, 233, 234, 248 
Cicada 

of jade, placed in the mouth of the dead, 3 
metamorphosis like (i.e. shih chieh of corpse- 

free immortals), I 12 
Cinnabar, 3, 6, 19, 57, 66, 68, 76, 79, 81, 85, 

8 6 7 ,  127, 133, 171, 201, 217-18, 219, 231 
antiquity of, 4 
as an elixir ingredient, 87, 89, 98, I 12-13, 131, 

149, 173; taken alone, 142, 144, 196 
grades of, 142 
ingestion of, 78, I I I ,  119, 142 
medicinal use of, 46, 150-1, 231 
mercury and, 25, 104, 1x1, 142-3 
use for red ink, 6 
technical terms. See Technical terms 
transformation into gold, 29, 30, 102, 104, 198 

' Cinnabar water', 24 
Cinnamon, 9, I I 

Circulation of the chhi of primary vitality, 154 
Citric acid, 49 
Civil Service of the Han Dynasty and its Regu- 

lations. See Hun Kuan I 
Clamshell calcite, 136 
Clarification of Doubtful Matters in the Kinship 

of the Three. See Chou I Tshan Thung Chhi 
Shih I 

Class-distinctions, and alchemy, 208 
Classic of the Mountains and Rivers. See Shan 

H a  Ching 
Classified Essentials of the Mysterious Tao of the 

True Origin (of Things). See Chen Yuan 
Miao Tao Yao Liieh 

Classified Historical Matters about Fu-Sang 
(Japan). See Fusd Ryakuki 

Classified Matters from the Chronicles of Japan. 
See Nihongi Ryaku 

Classified Pharmaceutical Natural History. See 
Chkng Lei P& Tshao 

Clays, 12, 14, 15, 84, 131, 133 
coloured, ingestion of, 12 

Clepsydra, goriii 
Clockwork, xxx, xxxiii, I 15-16 
' Cloud-and-frost elixir ', 20 

Coal, recognition of plant origin of, 97 (cc) 
industry in China, 233-4 

Coffins, 5 (k) 
of the Lady of Tui, 21-3 

Coinage 
counterfeit, 28 
debasement of, 26, 28 
minting of, 26, 27, 28 
silver and tin, 28 
in Wang Mang's time, 37 

Coining Edict. See Edicts 
Coke, manufacture of, 234 
'Cold elixir' (han tun), 83 
Collas, J. P. L. (Jesuit, +1774), 221, 222, 230-1, 

232, 233, 234, 248 
Collected Commentaries on the Classical Pharma- 

copoeia of the Heavenly Husbandman. See 
P& Tshao Ching Chi Chu 

Collected Miscellany of Li Shang-Yin. See 
I-Shun Tso Tsuan 

Collected (Poems) on the Happiness of the Holy 
Immortals. See Hsien Lo Chi 

Collected (Poems) of Light (through the Clouds). 
See Yiin Kuang Chi 

Collected (Poems) on the Spontaneity of Nature. 
See Tmc- Jan Chi 

Collected Works of (Ho) Thai-Ku. See Thai-Ku 
Chi 

Collection of Procedures of the Golden Art. See 
Kkng Tao Chi 

Collection of Ten Books on the Regeneration of 
the Primary Vitalities. See Hsiu Chen Shih 
Shu 

Collections of Gold and Jade; a Tung-Hsiian 
Scripture. See Tung-Hsiian Chin Yii Chi 

College of All Sages, 185 (a) 
Colloidal gold. See Gold 
Colour-changes of indicators, 9 (e) 
Colours 

appearing in chemical operations, 9 (e), 196 
social valuation of, 5 
symbolic, 67 

Combustion, 2 4 6 7  
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Commentary on the Great Satra of the Perfection 
of Wisdom. See Mahd-prajidpdramito- 
padeia Sdstra 

Commentary on the Kinship of the Three divided 
into short chapters. See Chou I Tshan 
Thung Chhi F& Chang Chu 

Commentary on Things Old and New in China. 
See Chung Hua K u  Chin Chu 

Compassion, in Buddhist thought, 165 
Complete Book of the History of Annam. See 

Oai-Vit t  Tocin-thii 
Complete Collection of the Biographies of the 

Immortals. See Lieh Hsien Chhiian Chum 
Complete Compendium on the Perfect Treasure 

of Lead, Mercury, Wood and Metal. See 
Chhien Hung Chia K&g Chih Pao Chi 
Chhhg  

Comprehensive Mirror of the Embodiment of the 
Tao by Adepts and Immortals throughout 
History. See Li-Shih Chen Hsien Thi Tao 
Thung Chien 

Condensation, reflux, 196 
Condensation-aggregation (G), 196 
Condenser (cooling coil), 259 
Conference on the principles of administration 

(-81)~ 34 
Confidential Hints on the Manual of the Heaven- 

Piercing Golden Flower Elixir. See Chin 
Hua Chhung-Pi Tan Ching Pi  Chih 

Confucian classics, 229 
'discovery' of ancient-script version of, 55 
first translation into a Western language, 223 

Confucian morality, 168, 194 
Confucianism, 108, 165, 190, 209, 225, 248 

and Christianity, 221, 223 
and the cult of immortality, 34-5, 37, 53, 107 
disdain for artisanal technology, 219 

Confucius, veneration of, 221 

Confucius Sinnrum Phi losoph,  223 
Conjunctio oppositorum. See Contraries, mamage 

of 
Conjuring tricks, 171, 227 
Consecration by contact, 38 (b) 
Contagion, 38 (b) 
Contraries, marriage of, 69, 145, 148 (g), 149, 

166 (d) 
'Controlling', of chemicals, 158 (c). See also 

' Killing' and ' Subduing' 
Cooling systems, 199, 259 
Copernicus, xxvii 
Copper, 88, 101, 140, 147, 233, 244 

corrosion of, 244 (f), 245, 247 
as elixir ingredient, 78, 87 
'gilding' of, by zinc-mercury amalgam, 31 (b) 
green flame of, 140 
mining. See Mines and mining 
pigments from, 244-5 
resources, nationalisation of, 28 
rusting of, 244-5 
salts of, 163 
wet precipitation of, from solutions by iron, 

25 (h), 104, 190 (b), 207 ( 4  

Copper acetate, 136 
Copper anions, 102 
Copper-arsenic alloys. See Alloys and alloying 
Copper carbonate, I 5, 78, 102, 136, zqq 
Copper sulphate, 102, 143, 196, 243 (d) 
Copper vessels, 87 
Copperas, 89,233,237-8,239 
Comelian Law against coining and aurifiction 

(-81), 29 (a) 
Corpse-free (shih chieh) immortals, 21, 112 
Corrosion, of copper, 245, 247 
Corrosive sublimate, 123, 128, 233 

technical terms. See Technical terms 
Cosmetics, 16, 17, 1 2 5 7  
Cosmogonic enumeration order of the Five 

Elements, 181 (b) 
Counter-current flow, xx 
Counterfeit things, 104 
Couplet, Philippe (Jesuit, + 1624 to + 1692), 223 
Cover-names, 82 (d), 104, 148 (g), 152 ff. 
Cowdry, E. V. (American anatomist), 250 
Crane birds, 21, 23 (e) 
Cranmer-Byng, J. L., 234 
Creation, Hebrew-Christian account of, 235 

ex nihilo, 210 (i) 
Criminals, used in elixir experiments, 118 
Croll, Oswald (chemist, c. + 1580 to + 1609), 236 
Cronstedt, A. F. (chemist, + 1702 to 1765), 233 
Crow in the sun, 21 

' Crow's-beak gold', 188 
Cryptogamic hallucinogens, 8 (g) 
Crystallisation, 25, 120 (a), 232 
Cupellation, xxxiii, 36, 39 (a), 73, 84, 140, 189 
Cuprjc chloride, 245 (e) 
Cupro-nickel, 39 (b), 136, 193,233, 234 
Cyanides, 88 R., 98, 147 
Cyclical change, xxiii 
Cyclical charts, 62-5 
Cyclical signs, 59, 60 
Cyclical transformations method, 14 (a), 126, 198, 

250,261 
Cyclically-transformed elixir. See Elixirs of 

longevity and immortality 
CYPms, 49 

Bai -V i I  Sii-M Todn-thii (The Complete Book 
of the History of Annam), 75 

'Daigo (Japanese emperor, r. +S97 to +930), 179 
Dalton, John (chemist, + 1766 to 1844), 218, 221 
Davis, Tenney L. (I), 124 
Davis, Tenney L. & Chao Yiin-Tshung, zoo 
Davis, Tenney L. & Chhen Kuo-Fu (I), 81 
Davis, Tenney L. & Wu Lu-Chhiang (3)) 123 
De Aluminibus et Salibus, 124 (a) 
De Re Literaria Sinnrtium (Spizel), 7 (d) 
De Re Metallica (Agricola), 235 
De Simplicium Medicamentorum Temperamentis 

(Galen), 16 (d) 
Dead bodies, preservation of. See Putrefaction, 

preservation from 
Death. See Temporary death 
Debility (&g), 129 
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Declarations of Perfected Immortals. See Chen 
Kao 

Decline of the West (Spengler), xxiii 
Deflagrating mixture, I 38 
The Deified Adept Yin (Chhang-Sheng's Book) 

on the Similarities and Categories of the Five 
(Substances) among Metals and Minerals. 
See Yin Chen Chiin Chin Shih Wu Hsiang 
L* 

Demonifuge properties of mirrors, 106, Fig. 
1362a caption 

Dew-mirrors, 3 I (a) 
Dhammazedi (Burmese king, r. + 1460 onwards), 

167 
Dietary regimens, and the attainment of longevity 

and material immortality, I ,  8, 9, 20, I 14 
Digestion methods (shui fa), 78 (d) 
Dilations upon Pharmaceutical Natural History. 

See P& Tshao Yen I 
Diminution in number of substances used in 

elixirs, 182, 208, 217-19, 231 
Diocletian decree against aurifiction ( + 296), 

29 (a) 
Dioscorides ( + 2nd-century pharmacist and physi- 

cian), 16, 238 
W16sis. See Doubling 
Direct Hints on the Great Elixir. See Ta Tun 

Chih Chih 
Discourse of NSHrjuna on Eye (Diseases). See 

Lung-Shu Yen Lun 
Discourse on the Cooling Regimen Powder. See 

Han Shih San Lun 
Discourse on the Great Elixir of Lead and 

Mercury. See Ta Tan Chhien Hung Lun 
Discourse on Metals, Minerals and Cinnabar by 

the Adept Chang. See Chang Chen Jen Chin 
Shih Ling-Sha Lun 

Discourse on the Precious Treasury of the Earth. 
See Pao Tsanz Lun 

Discourse on the Sevenfold Cyclically-Trans- 
formed Cinnabar. See Chhi Fan Ling Sha 
Lun 

Discourse of the Yellow Emperor on the Contents 
of the Precious Treasury of the Earth. See 
Hsien- Yuan Pao Tsang Lun 

Discourses on Salt and Iron. See Yen Thieh Lun 
Discourses weighed in the Balance. See Lun Htng 
Discussion on (the Use of) Mineral Drugs. See 

Lun Shih 
Discussions on the Dispersal of Doubts. See 

Chhu I Shuo Tsuan 
Discussions with Friends at Cloudy Pool. See 

Yun Chhi Yu I 
Diseases, 45, 46, 47, 130, 163, 231 
Disinfection, 46 (c) 
Disputations on Doubtful Matters. See Pien Huo 

Phien 
Distillation, 25, 26 (a), 68 (b), 103, 220, 231, 250 

apparatus for, 199, 229 (b), 253 
descensory, 143, I 99 
of essential vegetable oils, 170 

'Diverus and Lazams', 23 (a) 

Divination, 106, 177 
Divine retribution, 106 
Diviner's board, 173 
Dodder, 168 (g) 
Dog's bile, 84 (j), 88 
Dominicans, 221 
Dosage, 83, 112, 119, 135 
' The Dose alone is what makes something a 

Poison or not' (Paracelsus), 135 (d) 
Double-hours, 59, 73 
Doubling (dipl6sis, the 'debasement' of precious 

metals), 136, 213 
Dragon, as symbol, 66, 248 
Dragon-and-Tiger Book. See Lung Hu Ching 
Dragon-slaying, 7-8 
'Dragon sprout' (lung ya), 147 
'Dragon's fat' (lung kao). See Lung h o  
Dream Pool Essays. See Mtng Chhi Pi Than 
Dreams, 183 
Drowned persons, floating of, 71 (d) 
Drum, 82, 177 

of immortality. See Elixirs of longevity and 
immortality 

mineral, 47-8, 135, 163, 168 
plant. See Plant drugs 
rare, 116 
in the Shasain, Nara, 178 
sulpha-, 47 

' Dual-cultivation', zoo (a) 
Dualism, Persian, 72 
Dubs, H. H., 4, 37 
Duckworth, C. W. (I), 245 
Dung, 16 (d),78 
Dutch vinegar process, 15, 16, 17, 124 
Dye-plants, 126 
'Dyeing', 136 
Dyers, 83 
Dyer's bugloss, 126 (d) 

Early Han (dynasty, -206 to +24), 4, 6, 17, 
36, 4446. 

Earth, spherlclty of, 218 
Earthworms, excreta of, 133 (d) 
Eating and drinking from vessels of alchemical 

gold or silver, as way to immortality, 31, 49, 
212 

' Edible elixir' (erh tan), 83 
Edicts 

against Buddhist monks and nuns, 1 6 5 4  
anti-coining (-I++), 26, 29 (a), 33, 35 (d), 46 
ordering the burning of Taoist books (+ I Z ~ I ) ,  

116 
Egyptians, 16, ~ o o  (a), 136, 165 
The Eight Immortals, 148 
The Eight Venerable Adepts. See Pa Kung 
Electrical science, xxv, 246, 249 
Electro-chemical series of the elements, 145 
Electrum spear-head, 49 
'Elegant Girl by the Riverside' (ho thang chho 

nu), 68, 104, 157 
Elegies of Chhu (State). See Chhu Tzhu 
Elhens de Chymie (Macquer), 23-1 
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Elements. See Five-Element theory 
'Elixir flower' (tan hua), 83 
Elixir ingredients, 9, 11, 76, 112, 144-5, 147 
Elixir Manual according to the Teaching of the 

Jade Girl on the Golden Flower. See Chin 
H w  Yii N u  Shuo Tan Ching 

' Elixir-mother ' (tan mu), 2 0 6 1  
Elixir poisoning, 74, 78, 120, 133, 135, 138, 144, 

146, 147, 151, 168, 171, 180, 182, 185, 194, 
208, 209, 212 

means of counteracting, 119, 168 (g), 208 
warnings against, 168-9, 172, 173, 185 

Elixir Techniques of the Min Shan Mountains. 
See Min Shan Tan Fa 9 

Elixirs of longevity and immortality, xxv, wr, 
k v ,  J, 2,49 9, 12, I3,20,24,25,26,31133, 
36, 40, 43, 44, 46, 51, 68, 71, 78, 81-106, 
114, 160, 166, 173, 177, 180, 191, 1969 I973 
199, 201, 209, 229 

arsenical and mercurial compounds in, 13 I 
' cloud-and-frost ', 20 
and colours, 98 
'cyclically-transformed', 20, 73, 74, 82, 83, 

109, 131, 140, 194, 196 
decrease in number of substances used for 

making. See Alchemical substances 
dosage, 135 
expeditions in search of. See Voyages in search 

o f . .  . 
experiments with, 51,97 (ff), 105, 118 
' fire-times', 61-2, 63, 64, 65, 171, 196, 199 
glittering (possibly phosphorescent), 148 
ingestion of, xxxiv, 75-6, 104, 111-13, 179 
in Japan, 175, 177, 178-80 
knowledge of, transmitted to the West, 223 
lists of, 34, 90 ff. 
major and minor, 82 
from mineral and metallic substances, 3, 9, 45, 

47-8, 72-3,74,75,76,78,83-4,86-7,88-91 
98-93 123, 129, 130, 131, 133, 1389 14% 144, 
146, 148-9, 152, 185, 207 

movement away from, 185-6 
named after adepts, 88 
overdose, I 12 

poisonous. See Elixir poisoning 
possibly still being made in modem China, 250 
preparative methods for, 83-6, 88, 98-9, ~ o g ,  

130-1, 133, 135 ; erroneous or dangerous, 78 
and sexual hyperactivity, 214 
technical terms. See Technical terms 
Wei PO-Yang on, 72 
See also Cinnabar, as an elixir ingredient; Gold, 

as an elixir ingredient 
Elucidation of the Great Cyclically-Transformed 

Elixir. See T a  Huan Tan Chao Chien 
Elucidation of the Kinship of the Three. See Chou 

I Tshan Thung Chhi Fa Hui 
Emblica. See Plant genera, Phyllanthu~ 
Embryology, 70 
' Embryonic respiration', 154 
En-no-Shahku (perhapa the founder of the 

shugenda cult, b. + 634), 175 

Enchymoma, nav, 154 
Endocrinology, x n  
Ennin (Japanese monk, c. +840), 165-6 
d'Entrecolles, F. X. (Jesuit, + 1734), 230 
Epigrams, 168 (c), 195-6 
Epsom salt, 158 
Equality of the forms of human experience, 

xxvi-xxvii 
Erh (cakes, meat dumplings, or bait), 97 (dd) 
Erh I Shih Lu (Veritable Records of Heaven and 

Earth), 126 
Ersatz (imitation) productions, 137 
Esoteric Manual of the Innermost Chamber, with 

Commentary. See Thai-Shang Tung Fang 
Nei Ching Chu 

Essay on the Tens of Thousands of Efficacious 
(Substances) among Metals and Plants. See 
Chin M u  Wan Ling Lun 

Essential Hints on the Preparation of Powerful 
Elixirs. See Hsiu Lien T a  Tan Yao Chih 

Essential Teachings of the Manual of the 
Supreme-Pole Adept on the Ninefold 
Cyclically-Transformed Elixir. See Thai Chi 
Chen-Jen Chiu C h w n  Huan Tan Ching Yao 
Chueh 

Eesentials of the Elixir Manuals. See Tan Ching 
Yao ChUeh 

Essmtials of the Elixir Manuals for Oral Trans- 
mission; a Thai-Chhing Scripture. See 
Thai-Chhing Tan Ching Yao Chiieh 

Essentials of Gunnery. See Huo Kimg Chhieh 
Yao 

Essentials of the Magnificence of the Three 
Heavens. See San Tung Chhiung Kang 

Essentials of the Pharmacopoeia Ranked accord- 
ing to Nature and Efficacity. See P& Tshao 
Phin Hui Ching Yao 

Etching 
of glass, 233 (h) 
of metal plates, 239 

Ethics, rorvii 
and alchemy, I (f), 101, 106, 194 
Confucian, 168, 194 
inapplicability to non-human natural things, 

I7 (b) 
scientific, xxviii-nix, 227 

Eucharist, 9 (e), 38 (b) 
Euclidean geometry, xxv 
European alchemy. See Western alchemy 
'Evil eye', 83 (a) 
Exalted Manual of the Dragon and Tiger. See 

Lung Hu Shang Cln'ng 
E m e n  Omm'um Simplicium Medicamentorurn . . . 

(Brasavola), 238 
Excreta 

of earthworm, 133 (d) 
of man, 84 (j) 
of sparrow, 136 (f) 

Executions, of miscreants, 35 (c) 
Exorcism, 6, 165, 166 
Expansion-dispersion (shen), 196 
Expeditions. See Voyages 
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Expmmmenta Nova Magdeburgica (von Guericke), 
241 

Experiments and experimentation 
alchemical, 82, IM, 107, 108, 117, 138, 147, 

148, 182, 197, 206, 230 
chemical and metallurgical, 193 
of Chu Chhiian, 210 

lack of theories of modem type, 219 
on man and animals, 51, 97 (ff), 105, 118 

'Explaining by analogy' (KO i ) ,  255 
Explanation of the Dragon-and-Tiger Cyclically- 

Transformed Elixir. See Luna Hu Huan Tan - 
Chiieh 

Emlanation of the Fundamental Princi~les of 
Chemistry. See Hua-Hsiieh Shun Y- 

Explanation of the Inventory of Metals and 
Minerals according to the Numbers Five and 
Nine. See Chin Shih Pu W u  Chiu Shu Chiieh 

Explanation of Names. See Slzih Ming 
Explanation of the Obscurities in the Kinship of 

the Three. See Tshan Thung Chhi Chhan Y u  
Explanation of the Yellow Emperor's Manual of 

the Nine-Vessel Spiritual Elixir. See Huang 
T i  Chiu Ting Shen Tan Ching CMIeh 

Explanatory Discourse to assist the Under- 
standing of the Great Vehicle. See Sh& T a  
Chhhg Lun Shih 

Exploitation of the Works of Nature. See Thien 
Kung Khai W u  

Explosives, xxx, 78-9, 138-9, 158-9, 184, 226, 
237-8, 241 

Eye diseases, 163 

Face-powder, or fa-cream, 4, 16, 17, 126 
Face-tattooing, 28 
Faeces, human, 84 (j) 
Fahrenheit, G. D. (physicist, + 1689 to + 1736), 

225 (d) 
Fairy islands. See Magical islands 
Fan Chung-Yen (Sung scholar and high official, 

+989 to + 1052)~ 182, 192 
Fan I Kuan. See Bureau of Foreign Translations 
Fan Li (Warring States administrator, merchant, 

philosopher and perhaps alchemist, -5th 
century), 9, 11, 14 

Fan Shu (Thang scholar and poet, c. +870), 
167-8, 169 

Fan T z u  Chi Jan. See Chi N i  Tau 
Fang-Chang (island of the immortals), 13 
Fang h s i q  shih exorcist, 23 (d) 
Fang Hui (legendary immortal), 9 
Fang I-Chih (Chhing scientific encyclopaedist, 

+ 1664)~ 218,236,239 
Fang-shih (adepts, magicians), 17, 106 
Fanyang mountain, 43 
' Father Cinnamon', 9 (e) 
Feathers, as substance used in chemical prepara- 

tions, 210 
in cloaks wom by Taoists and goddesses, 

176 (h) 
Feifel, E. (I), 79, 81, 88 
F& yeh system (astrological geography),  go (c) 

FCng Chia-Lo & Collier (I), 181 
F&ng Chia-Sheng, 159 
FCng Chiin-Ta (the Blue Ox Master, expert on 

sexual techniques, + 1st or + 2nd century), 
40948 

FCng M&ng-Lung (Ming novelist, d. + 1646), 
212-13, 214, 215 

F& S u  Thung I (The Meaning of Popular 
Traditions and Customs), 27 

FCng T&-Chih (Sung Taoist, + 1oo8), I 15 
FCng Wei-Liang (Thang alchemist), 121 
Ferghana, 18 
Fermentation, 25, 38 (b) 

industries, 23 I 
technology, 21 I 

Ferric oxide, 15 
hydrated, 14 

Ferric sulphate, 233 
Ferrous sulphate. See Copperas 
Feudalism, xxvi, xxviii 
Fifteen Discourses of Wang Chhung-Yang on 

the Establishment of his School. See Chhung- 
Yang Li-Chiao Shih- W u  Lun 

Filliozat, J. (IO), 163 
Filtration, 232 
Fire-Drake Manual. See Huo Lung Ching 
Fire (element), 157 (i), 172-3, 217 (f) 
'Fire-times' (huo hou), 61-2,63,64,65, 171, 196, 

199. 
First prlnted book on a scientific subject in any 

civilisation, 167-9 
First Series of a Supplement to the Taoist 

Patrology. See Tao Tsang Hsil Phien Chhu 
Chi 

First Steps in Chemistry. See Hua-Hsileh Chhu 
Chiai 

Fish, 137 
Fishing-rod, reel of, 12, 104 (g) 
Five Dynasties, 180, 182 
Five-Element theory, xxv, 5, 12, 52, 58, 60, 67, 

72, 74, 1435 157, 171-2, 181 
enumeration orders, 181 (b) 

Five Minerals, 86, 96 (d), 199 
therapeutic use of, 46,47 

'Five Yellow (Substances) pill', 181 
' Fixed elixir' ( f u  tan), 83 
Fleeting Gossip beside the River Sheng. See 

ShtZng Shui Yen Than Lu 
Might ecstasy, 4, 8, 175 
Flora Cochinchinensis (Loureiro), 222-3 
' Flowing-pearl elixir', 40 
Fo-Thu-T&ng (missionary monk and thauma- 

turgist, 3. +31o), 112 
Folk cosmology, 19 
Folklore, 4, 23 

Japanese, 176 
de Fontaney, Jean (Jesuit Mathematician-Royal 

of the King of France, + 1685), 241 
Forest of Symbols of the Book of Changes. See 

I Lin 
Forgeries, literary, 249 (a) 
Former Han (period). See Early Han (dynasty) 
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du Four, Vital (chemical practitioner, d. + 1327), 
237 

The Four Ancillaries (ssufi), divisions of Taoist 
literature, I 13 

Four Aristotelian causes, 235 
Four Books of Shen Nung. See Shen Nung Ssu 

Ching 
Four Element theories, 172,234, 235 
Four Hundred Word Epitome of the Metallous 

Enchyrnoma. See Chin Tan Ssu-Pai Tzu 
The Four Magical (Things), 201 

Four seasons, 72 
de Fourcroy, A. F. (chemist, + 1755 to 1809), 221, 

255 
Fox, 189 
Franciscans, 221 
Franklin, Benjamin (+ 1706 to + 1790), 249 
Freezing of water, 225-6 
Freezing-out process, 147 (f) 
Fdret,  Nicolas (scholar and sinologist, + 1688 to 

+ 17491, 224 
Frescoes 

Koguryi3 tombs, 167 
painting of, 136 
Tunhuang cave-temples, 150, 165 (d) 

Fruit preservation, 21 I 
Fryer, John (translator, 1839 to 1928), 254-5,259 
Fu. See Talismans 
F u  (Han Dowager-Empress), 82 
Fu Chien (Shih Tsu, emperor of the Early Chhin 

dynasty, r. +357 to +385), 112 
Fu Chin-Chhuan (authority on Taoist physio- 

logical alchemy, early + 19th century), 54, 
153, 218-19 

Fu-Hsi (the organiser god), zr  
Fu-Hsi system (of the Book of Chmgu), 63, 65 
Fu Huo Fan Fa (Method of Subduing Alum (or 

Vitriol) by Fire), 159 
Fu p h b  tzu (plant), 88, 98 
Fu-sang (legendary tree), 19, 21 

F u  Shih Hsien Ching (Manual of Longevity and 
Immortality produced by Diet and Drugs), 
I 18 

Fuchs Expedition, 70 (a) 
Fujiwara no Sukeyo (Japanese bibliographer, C. 

895), 178 
Fujiwara no Tadahira (Japanese Regent, d. 

+ 949h I79 
Fukui Kajun (I), 57 
Fulminating gold, 226 (b), 236 
Fumes, produced by manufactureof copperas, 239 
Furnace, Spirit, 29, 31, 240 (f) 
Furnaces. See Alchemical furnaces 
Futa Ryakuki (Classified Historical Matters 

about Fu-Sang), 176 (b) 

Galen, 16 (d), 230 
Galileo, xxv, 108, 220, 221, 236 
Galvani, A. (physicist, + 1737 to + 1798), 249 
de la Garaye, Comte, 233 
Gases 

collection of, over mercury, 246 

nature of, 221 
technical terms, 260 

Gaubil, Antoine (Jesuit historian of Chinese 
astronomy, + 1732), xx 

Geber (ps. of a Latin alchemist, c. + rzgo), 123 
Geberian Corpus (late + 13th and early + 14th 

centuries), 237, 248 (d) 
Gem-mining, z 
General Catalogue of Precious Writings. See 

Pao W& Thung Lu 
General Dictionary of Biography. See Wan Hsing 

Thung Phu 
General Encyclopaedic Dictionary. See Wnmy6 

RuGiisha 
General Survey of the Lives of the Holy Immor- 

tals. See Shen Hsim Tlnmg Chien 
Generation, maternal and paternal contributions 

to, 70 
Geography, 177, 212 
Geomancy, 248 
Geometry, xxv 
Gerbillon, J. F. (Jesuit Mathematician-Royal of 

the King of France, + 1685), 242 
Geriatric medicine, 21 I 
' Germ', 261 (c) 
' German siIverl, 233 
Ghosts and Spirits, 367,106, Fig. 1362a, caption 
Gilding, 103, 123, 207 (a) 
Gillan, Hugh (physician to Lord Macartney's 

embassy, + 17931, 234 
Gilt paper, 233 
Glass-making, 103 (f), 236 (h) 
Glauber's salt, 158, 232 
Glaze frits, 233 
Gleanings of Leisure Moments. See 

Tsurezureguas 
Glucose, 98 
Glucosides, cyanogenetic, 88 (h) 
God of the Stove. See Furnace Spirit 
Gold, 196, 219, zqq 

' artificial' or ' counterfeit', 26, 27, 28, 33, 35, 
99, 137, 159, 175, 1861,  189, 198; colour of, 
102; detection of, 140, 189; prohibition of, 
26,29 (a); superior to natural gold, 1-2, 100; 
the contrary doctrine, 189 

changed into silver, 161 
coinage, 37 
colloidal, 49-50? 98, 99 
colour, 31 (b), 189 
curative powers of, 188-9 
definitions of, 36 
dissolving of, 9&9, 237 
-faking. See Aurifiction 
and immortality, I ,  31 (b), 34 
ingestion of, 2, 33, 34-5, 40, 49, 83, 99, 144, 

151 
as an elixir ingredient, I, 89, 100, 111, 118, 133, 

I35 
in Japan, I 74-5 
lists of, 159 
-making. See Aurifaction 
projection for, 199 
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Gold (cont.) 
purple, 759 '73, I94 
technical terms. See Technical terms 
toxicity of, 144 
vessels. See Vessels of gold 

Gold and Caerulean Jade Manual. See Chin A' 
Ching 

Gold amalgam. See Amalgams 
' Gold can be made, and men can find salvation', 

xwiv, 27 
Gold dust (chin hsieh), 188 
' Gold elixir', 133 
Gold leaf, 99,233 
Gold-mines, in Japan, 174 (f) 
Gold paint, 233 
' Gold paste', 4, 102 

Gold vessels. See Vessels of gold 
Gold tortoise, 188 
Golden Elixir of the Inner World. See Nei Chin 

Tan 
'Golden Flower' (chin hua), 66, 67, 78 
Golden Jade Treatise on the Similarities and 

Categories of the Five (Substances) and the 
Kinship of the Three. See Chin Pi Wu 
Hsiong Lei T s h a  Thung Chhi 

Goldsmiths. See Technicians 
Golovkin, Count, his embassy to China, 1805, 

248-9 
Graeco-Egyptian papyri, 28 
Graham, George (clockmaker), mx 
' Grand-Purity elixir' (Thai-Chhing tan), 85-6 
' Grand-Purity Golden Potion magical elixir' 

(Thai-Chhinz chin i shen tan), 43 
Graphite, ingestion of, 78 
Graves. See Burial customs 
Great Bear, 64 
The Great Elixirs of the Adepts . . . See Thai- 

Chhing Chen yen Ta Tan 
Great Pharmacopoeia. See P& T s h o  Kang Mu 
'Great Unity Three Messengers elixir', 133 
Greek alchemical manuscripts, 152 
Greeks, xxx, 3 (f), 16,234 
Green-and-Elegant Secret Papers in the Jade- 

Purity Golden Box on the Essentials of the 
Internal Refining of the Enchymoma, the 
Golden Treasure. See Yii-Chhing Chin-Ssu 
Chhing-Hua Pi-W& Chin-Pao Nei-Lien Tan 
Chiieh 

'Grey tin', 103 (d) 
Grosier, J. B. G. A. (sinologist, 1819), 230 
Growth and transformation of ores and metals in 

the earth, capable of acceleration by the 
alchemist in the laboratory, 24, 142 (f) 

Guanine, 137 
von Guericke, Otto (physicist, + 1602 to + 1686), 

241 
Guareschi, S., 245 
Guide to the Creation, by the Earth's Mansions 

Immortal. See Thu Hsiu Chen Chun Tsao- 
Hua Chih Nun 

Gunpowder, xxx, 79 (a), 139, 159, 184. 226, 237, 
238,241 

Gymnastic exercises, 20 
Gypsum, 14,89 (b), 131 

Haematite, 3, 87 
brown, 9 (c), 14, 96 (4, 131, 146 
red, 15 

Haemopoiesis, I++ (c) 
Hai Chhan Tzu. See Liu Tshao 
Hai Chhiung Tzu. See Pai Yii-Chhan 
Hailstorms, 226 
Hainan, 232 
Hair, used in chemical preparations, 210 
Hallucinogens, 8 (g) 
Halogen elements, 250 
The Hammer and Tongs of Creation. See Tsao- 

Hua Chhim Chhld 
Han (period), 2, 5, 16, 17, 72, 231 
Han Chhung (Later Han alchemist, +znd 

century), 40 
Han Chung (Chhin adept, - 3rd century), r8 
Han Chung (alchemist, before +3oo, perhaps 

identical with the preceding), 88, 93 
Hun Fk Tzu (The Book of Master Han Fei), 7, 

227 
Han Hsti Tzu. See Chu Chhtian 
Hun Kuan I (The Civil Service of the Han 

Dynasty and its Regulations), 17 
Han Shih San Lun (Discourse on the Cooling 

Regimen Powder), 45 
Han Wu Ti. See Wu T i  
Hun W u  Ti  Na' Chuan (Inside Story of the 

Emperor Wu of the Han), 34. 
Handbook of the Secret Teachtng concerning 

Elixirs. See Tan Lun Chueh Chih Hsin Chien 
Handbook of the Three Aspects of Dutch 

Internal and External Medicine. See Ranka 
Naigai Sanba Hdten 

'Handy elixir', 88 
Handy Formulae for Cyclically-Transformed 

Elixirs. See Huan Tan Chou Hou Chueh 
Hangchow, 81 (b), 234 
Hanuman, 215 (b) 
Harvey, William, xxx 
Hashimoto Sakichi (Japanese pharmacist and 

chemist, 1805), 255 (a), 259 
Hataka (liquid which will turn bronze into gold), 

164 
The Heart of Medicine. See I Hsin Fang 
Heating processes 

technical terms, 143 
Heating times. See ' Fire-times' 
Heliotherapy, 12 
Helix. See Plant genera, Hedra 
Hellenistic culture, 166 

proto-chemistry in, 45, 57, 1023,  136, 255 
Hellenistic papyri. See Chemical papyri 
Hellenistic proto-chemical Corpus, 29, 36, 195 
Hemp-seed oil, 104 
Henckel, J. F. (chemist, + 1679 to + 174.41, 

I47 (e) 
Herbo-metallic preparations, 48-9 
Herbs of immortality, 32, 33 (e), 44, 48, 49, 229 



++g INDEX 

Herodotus, xxiv (a) 
Hexagrams, 60-1, 66 
HhC-dnn-ch&, 243-4 
The Hidden Casket of Yin and Yang Opened. 

See Chhien Khun Pi Yiin 
Hides, used in chemical preparations, 210 
Hieroffamy, 37 ( 4  
High-temperature equipment, 246 
Hinamitachi (Japanese student, c. +602), 177 
Hipparchus (c. - I ~ o ) ,  xxx 
Historical Classic. See Shu Ching 
Historical Records. See Shih Chi 
History of the Chin Dynasty. See Chin Shu 
History of the Former Han Dynasty. See Chhien 

Han Shu 
History of the Ming Dynasty. See Ming Shih 
History of the Northern Dynasties. See Pei Shih 
History of the (Northern) Wei Dynasty. See Wei 

Shu 
History of the Southern Dynasties. See Nun Shih 
History of the Sui Dynasty. See Sui Shu 
History of the Sung Dynasty. See Sung Shih 
History of the Three Kingdoms period. See San 

Kuo Chih 
Ho chht? (lead), 56, 127-8 
H6 Chun (Korean medical writer, + 161o), 167 
Ho Chun-Shih. See Ma Ming-Shhg 
Ho Fa-ChhCng (Sung alchemist, + 10th century), 

173-4 
Ho Liao-Jan (chemical writer, 1870)~ 252 
Ho Lu (King of Wu State, d. c. -495), 5 
Ho Phing-Shu. See Ho Yen 
Ho Shang Chang Jen (the Old Man leaning on a 

staff by the Riverside; legendary or semi- 
legendary pre-Chhin alchemical adept), 11, 

77 
Ho shang chha d. See 'Elegant girl by the river- 

side' 
Ho Ta-Thung (Sixth of the Seven Masters of the 

Northern School of Taoism, + 1140 to 
+ 1212), 205 

Ho Wei (Sung Scholar and writer, c. +logs), 193 
Ho Yen (Later Han and San Kuo scholar and 

courtier, + 190 to + 249), 45,48 
Hobson, Benjamin (physician and chemist, I 81 6 

to 1873)~ 252, 255 
Hokan Chi (Thang Governor of Chiangsi, + 847), 

167-q 
Holan Hsl-Chen (Sung Taoist, d. + IOIO), 184, 

I94 
Honey, 137, 196 

as elixir ingredient, 87 
as ingredient in an explosive mixture, 78-9, 159 

Hooke, Robert, xxx 
HOraisan, 18 (b) 
Hormones, xxx, 78 (c), 179 (a), 220 
Horticulture, 21 I 

Hou Khai (alchemical adept in the Liang, d. 
+ 5731, 112 

Hsi (double bond), 261 
Hsi Tsung (Later Chou emperor, +956), 194 
Hsi Tsung (Thang emperor, + 874 to + 888), I 14 

Hsi Wang Mu (goddess), 4, 34 
Hsi-Yang Huo Kung Thu Shuo (Illustrated 

Treatise on European Gunnery), 241 (e) 
Hsi Yo Hua-shan Chih (Records of Hua-shan, the 

Great Western Mountain), 205 
Ha' Yu Chi (Pilgrimage to the West), 21 5 
Hsi Yuan Wen Cllien Lu (Things seen and heard 

in the Western Garden), 213 
Hsia Fu (Later Han alchemist), 40 
Hsiang lei (the similarities of categories of sub- 

stances), 146 
Hsiao I. See Liang Yuan T i  
Hsiao Shih (alchemical immortal), 4, 125, 127 
Hsiao WCn T i  (Northern Wei emperor, r. +471 

to + 500)~ 119 
Hsiao Yen. See Wu T i  (Liang emperor) 
Hsieh Chih-Chien (Later Han alchemical adept), 

43 
Hsieh Ying-Fang (sceptical writer in the Yuan 

period, + 1348)~ 209 
Hsien. See Immortals 
Hsien Lo Chi (Collected (Poems) on the Happiness 

of the Holy Immortals), 204 
H&-& ( = shaman ?), 13 (b) 
Hsien Tsung (Thang emperor, r. +806 to 82o), 

151, 182 
H e - Y u a n  Pao Tsang Lun (Discourse of the 

Yellow Emperor on the Contents of the 
Precious Treasury of the Earth), 130 (c), 
180 (b), 211 

Hsienmen Kao (Warring States adept), 13, 32,34 
his elixir method, 88, 91 

Hsienyuan Chi (late Thang thaumaturgist), 21 I (b) 
Hsin (dynasty, +9 to + q ) ,  37 
Hsin Hsiu P& Tshao (Newly Reorganised Pharma- 

copoeia), 16, 31 (a) 
Hsin Lun (New Discussions), 26, 38, 82 
Hsin Thang Shu (New History of the Thang 

Dynasty), 25, 141, 146, 151 
Hsin Wu Tai Shih (New History of the Five 

Dynastics), I 80 
Hsiu Chen Shih Shu ( A  Collection of Ten Books 

on the Regeneration of the Primary Vitalities), 
203 

Hsiu Lien Ta Tan Yao Chih (Essential Hints on 
the Preparation of Powerful Elixirs), 198 

Hsiung Ming-Yu (Ming scientific encyclopaedist, 
c. +1620), 218 

Hsii Chen Chun Pa-shih-wu Hua Lu (Record of the 
Transfiguration of the Adept Hsu (Hsun) at 
(the Age of) Eighty-Five), I I I 

Hsi6 Chen Chun Shih Hun Chi (The Adept HsU 
(Hsun's) Treatise found in a Stone Coffer), 
111 

HsU Chheng-PO. See Hsii Chien 
Hsu Chien (Northern Wei alchemist, c. +qgo), I 19 
Hsu Chien-Yin (translator of scientific books, 

1845 to 1901), 254, 255, 256 
Hsii Fu (alchemical adept sent out by Chhin 

Shih Huang Ti  to find the islands of the 
immortals in the Eastern Ocean, 3. -219), 
17-18, 19, 27, 34, I75 (b) 



HW Hstian (Taoist bibliographer, + 989), r 15 
Hsii Huang-Min (Taoist alchemist, late +4th 

century), 121 

Hsti Hui (Taoist alchemist, j?. c. + 360), 121 
Hsii Kuang-Chhi (+ 17th-century scientific scho- 

lar and high official), 235, 237, 238, 239 
Hsti Ling-Fu (Thang alchemist), 121 

Hsii Mai (Taoist alchemist, P. +340 to +365), 
76,77> 121 

Hsti Mi (Taoist alchemist and leader of the Mao 
Shan school, d. +373), 121 

Hsiz PO W u  Chih (Supplement to the Record of 
the Investigation of Things), 126 

Hsiz S/nh Shih (Supplement to the Begkings of 
AI1 Affairs), 126 

Hsti Shou (translator of scientific books, 1818 to 
1884)9 254, 259 

Hsii Sun (Taoist alchemist and writer, c. +ago to 
+374), 110-11 

Hsti Tao-MO (Thang alchemist, +7th century), 
I21 

Hsli Thung Chih (Supplement to the Historical 
Collections), I 5 I 

Hsti Ti-Shan (I), 23 
Hsii Tshung-Shih (alchemist and commentator, 

+and century), 50, 55, 77 
Hsii Yen-Chou (Sung writer, c. + I I IO), 150,191, 

'95 
Hstian (Prince of the State of Chhi, -'4th 

century), 1.3 
Hsfian Chen Tzu. See Meng Yao-Fu 
H& Chieh Lu (Mysterious Antidotarium), 

16&9, 171 
Hstian-Chuang (Hstian-Tsang, Buddhist monas- 

tic pilgrim, c. +640), 162, 163, 164, 165, 
215 (b) 

Hsilan F&g Chhing Hui Lu (Record of the 
Auspicious Meeting of the Mysterious 
Winds), 204 

Hsilmr huang (elixir component), 83, 84 (j), 85 
Hsuan kao, 84 ( j )  
Hsiian ming lung kao ('mysterious bright dragon's 

fat'), 88-9, 98 
Hsiian Nu (Mysterious Girl, Taoist goddess), 

85, I531 I97 
Hsilan Nu Ching (Canon of the Mysterious Girl), 

I77 (b) 
Hsilmr Phin Lu (Record of the (Different) Grades 

of Immortals), 40 
Hsilan Shuang Chang Shang Lu (Mysterious 

Frost on the Palm of the Hand), 218 
Hsiian Ti  (Early Han emperor, r. - 73 to -48), 35 
Hsiian Tsung (Thang emperor, r. + 713 to +755), 

1x4, 140, 141, 145, 146 
Hstian Tsung (Thang emperor, r. +847 to 

+859), 182 
Hstian-Tu Kuan (Taoist abbey), 114 
Hsiian Tu Pao Tsang (Precious Patrology of the 

Mysterious Capital), I 16, 205 
Hstian-Ying (Buddhist monk, + 649), 114 (a) 
Hsiieh Chi-Chhang (Thang alchemist, +8th 

century), 121 
29 

Hstieh Tzu-Hsien (Taoist alchemist in Sung, 
+ 12th century), 203 

Hsiieh Yii (I), 95 
Htin Aung (I), 166 
Hu f& (lead carbonate), 68 
Hu Su (Sung scholar and civil servant), 192 
Hua chhih (bath of vinegar and saltpetre, or 

vinegar itself, or any solvent bath), 98 
Hua-Chhing Kung (Taoist abbey), 141 
Hua chin shih ('metal-dissolving mineral', 

saltpetre), 89 
Hua H&ng-Fang (mathematician and engineer, 

1830 to I ~ O Z ) ,  254 
Huu-Hsiieh Chhu Chiai (First Steps in Chern- 

istry), 252 
Huu-Hsiieh Chien Yuan (Authentic Mirror of 

Chemical Science), 254 
Hua-Hsueh Shun Yuan (Explanation of the 

Fundamental Principles of Chemistry), 252 
Hua Ling-Ssu (Prefect of Lu-chiang in San Kuo 

or Chin), IOO 

Hua- Yang Thao Yin-Chil Chuan (The Life of 
Thao Yin-Chii (i.e. Thao Hung-Ching) of 
Huayang), 120 

Huai Nan Hung Lieh Chieh. See Huai Nun Tau 
Huai Nan Pien Hua Shu (The (Prince of) Huai- 

Nan's Book of Change and Transformation), 
25 

Huai Nan Tzu. See Liu An 
Huai Nun Tzu (The Book of (the Prince of) 

Huai-Nan), 5, 14, 17, 23, 24, 25, 60, 245 
Huai Nan Wan Pi Clzing (Manual of the Ten 

Thousand Infallible (Arts) of the Prince of 
Huai-Nan), 24-5 

Huai Nan Wan Pi Shu (The Ten Thousand 
Infallible Arts of the Prince of Huai-Nan), 
5, 14, 25 

Huun Chin Shu (Account of the Cyclically 
(-Transformed) Metallous Enchyrnoma,) 
172, I73 

Huan Khuan (Han official and writer, c. -go), 
34 

Huun tan (cyclically-transformed elixir). See 
Elixirs of longevity and immortality 

Huan Tan Chou Hou Chzi'eh (Handy Formulae 
for Cyclically-Transformed Elixirs), 110, 

171--2 
Huan Tan Fu Ming Phien (Book on the Restora- 

tion of Life by the Cyclically-Transformed 
Elixir), 203 

Wuan Than (Han official and writer, c. + ro), 26, 
38, 39, 82 

Huan T i  (Later Han emperor, r. + 147 to + 168), 
40 

Huan Yu Shih MO (On the Beginning and End 
of the World), 235 

Huun yuan (reduction), 261 
Huan Y u a  Phien (Book of the Return to the 

Source), 203 
Huang, Arcadius, 224 (b) 
Huang Chhao (+gth-century leader of an 

uprising), 114, 182 
N E E  
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Huang ching ('deer-bamboo', Polygonaturn fal- 
catum), I 12 

Huang Chui (Han alchemist, c. - 121). 31 
H u n g  fan (yellow iron alum, or ferric sulphate), 

233 
Huang Hsiian-Chung (alchemical official during 

the time of Han Wu Ti), 33 
Huang Hua (Chiu Ling Tzu, alchemical adept, 

-2nd century), 20 

Huung Lan encyclopaedia, 4 
Huung Pai Ching (Mirror of Alchemy), 216, 217, 

219 
Huang Shih Kung (the OId Gentleman of the 

Yellow Stone), 20, 40 
Huang Ti, 31 
Huung T i  Chiu Ting Ching (the Yellow Emperor's 

Manual of the Nine Vessels), 43 
H m g  T i  Chiu Ting Shen Tan Ching (The Yellow 

Emperor's Manual of the Nine-Vessel 
Magical Elixir), 50 (b), 83, 96 (a) 

H u g  T i  Chiu Ting Shen Tan Ching Chiieh 
(Explanation of the Yellow Emperor's 
Manual of the Nine-Vessel Spiritual Elixir), 
50 (b), 84 

Huung T i  Nei Ching (The Yellow Emperor's 
Manual (of Corporeal Medicine)), 47 

Huang T i  Yin Fu Ching (The Yellow Emperor's 
Book on the Harmony of the Seen and the 
Unseen), 204 

Huang yeh-jen (Hemit  Huang, +4th-century 
alchemist in Lo-fou Shan, pupil of KO 
Hung), 121, Fig. 1353 a ,  caption 

Huangfu Mi (eminent medical writer, especially 
on acupuncture, and biographer of great men 
and immortals, +215 to +282), 11 

Hui Tsung (Sung emperor, r. + I IOI  to + I 125), 
115, I459 19-1 

Hun 'souls', xxxiv, 46, 48, 70, 71, 73 
Hun Thien theory (astronomy), 107 (b) 
Hung Pao Yuan Pi Shu (Book of the Infinite 

Treasure in the Secret Garden), 14, 24 
Hunger, recipes for the prevention of, 146 
' Hungry ghosts', I 66 (a) 
Huo Chi (Book of the Firing-Process), 71-2 
Huo hou. See ' Fire-times' 
Huo Kung Chhieh Yao (Essentials of Gunnery), 

241 
Huo Lung Ching (Fire-Drake Manual), 241 (c) 
Hydraulic Machinery of the West. See Thai Hsi 

Shui Fa 
Hydro-mechanical clockwork, I 15-16 
Hydrochloric acid, 237, 239 
Hydrocyanic acid, 88, 98 
Hydrofluoric acid, 233 (h) 
Hydrogen, 261 

and oxygen, 249 
Hygiene, 110, 135 (g) 
Hypnosis, 186, 189 

I (jet), 97 (CC) 
I Chhieh Tao Ching Yin I (Titles of aII the Taoist 

Canons and their Meanings), 114 

IChing (Book of Changes), xxv, 51,52,53,61,65, 
66, 71, 74, 128, 143, 145, 181, 201, 217 

I Chou Shu (Lost Books of Chou), 3 
I Hsin Fang (The Heart of Medicine), 167, 177 
I-Hsing ( + 8th-century Tantric monk, mathe- 

matician and astronomer), xxx 
I Lin (Forest of Symbols of the Book of Chunges), 6 
I-Shun Tsa Tsuan (Collected Miscellany of Li 

Shang-Yin), 168 (c) 
I Yin (minister of the semi-legendary emperor, 

Chheng Thang), 196 
I Yii Thu Chih (Illustrated Record of Strange 

Countries), 212 
Iatro-chemical Natural History. See Win' Tan 

P& Tshao 
Iatro-chemistry, xx, xxv, xxxiii, xxxv, 193, 210, 

2203 259 
Ibn Abu U~aybi'a (+ 1203 to + 1270), 225 (d) 
Ibn al-Haitham, xxviii 
Ibn Khurdadhbih (c. +885), 174 (h) 
Ice cream, 225 (d) 
Ideographs, as technical terms, 260 
Illuminating Chart for the Mnemonic Rhyme 

about the Reaction-Vessels in the Kinship of 
the Three and the Book of Changes. See 
Chou I Tshan Thung Chhi Ting Chhi K O  
Ming Ching Thu 

Illustrated Record of Strange Countries. See I 
Yii Thu Chih 

Illustrated Treatise on European Gunnery. Sec 
Hsi- Yang Huo Kung Thu Shuo 

Illustrations for the Main Essentials of the 
Metallous Enchymoma; the true Gold Elixir. 
See Chin Tan T a  Yao Thu 

Imitations. See Ersatz productions 
Immortality of the soul, 223-4. See also Material 

immortality 
Immortals, 8,9-11,13-14, 19, 25,33,36,46, 110, 

227 
corpse-free, 21 
and Japanese culture, 175 
journey in search of, I 19 
and magic, 106 

Imperial Academy, 185 
Imperial Academy of Medicine, 212 
' Imperial Baldachin elixir', 171 
Imperial Commentary on the Canon of the Virtue 

of the Tao. See Yii Chieh Tao Tê  Ching 
Imperial Medical College, 163 
Imperial patronage of alchemists and Taoists, 

1415 1461,  148, 151, 190-1, 209 
Imperial University, 192 
Imperial Workshops, 35-6. 82, 189 
Important Arts for the People's Welfare. See Chhi 

Min Yao Shu 
Important Instructions for the Preservation of 

Health conducive to Longevity. See ShB 
Yang Yao Chiieh 

Important (Medical) Formulae and Prescrip- 
tions . . . See Wai Thai Pi  Yao 

Important Rules for the Four Seasons. See Ssu 
Shih Tsuan Yao 



Incarnation, xxviii 
Incense, xxxiv, 233 
India 

calomel in, 124 
contacts with China. See Tranrimissions and 

contacts 
'projection' in, IOO (a) 

Indian alchemist, at the Chinese court (+7th 
century), 237 

Indian alchemy, I 60-5 
Indian atomism, 160 (d) 
Indian Buddhist monks. See Buddhist monks 
Indian chemistry, 162 
Indian medicine, 46 (c), 48, 49 
Indian thaumaturgical devotees, 49 
Indigo, 136 
Indus Valley, 16 
Industrial chemicals, 219 
Infinite Treasure Pillow-Book. See Chen CInmg 

Hung Pao 
Ink 

red, 6 
white lead, 17 

Inner Book of Wei PO-Yang. See Wn' PO- Yang 
Nei Ching 

Inorganic substances, H ,  45, 182, 210 
aqueous solutions of, 102, 139 (g) 
elixir preparations made from, 45-6, 149 
ingestion of, 44-5,47-8 
therapeutic use of, 46,47,48,49, 21 I, 212,230 
toxicity of, 135 

Inside Story of the Emperor Wu of the Han. See 
Han Wu T i  Nei Chuan 

Inside Story of the Spiritual Lord Mao. See 
Mao Ch& Nei Chuan 

' Instantly Successful elixir' (li c h h w  tan), 87 
Insulin, 262 
Intorcetta, Prosper (Jesuit, + 1625 to + 1696), 

223 
Investigation of the Earth. See Rinm Yii KO Chih 
Investigation of the Seven (Warring) States. See 

Chhi K w  Khao 
Investigations and Criticisms of the Kinship of 

the Three. See Chou I Tsha Thung Chhi 
Khao I 

Ion exhawe, 2s Ch), 104, 187 (g), 207 (4 
I&. See ' Purpling' 
Iron, 244 

'gold' made from. 187-8 
transformed to look like copper, 104 

Iron and steel industry, 81, 233, 234 
Iron alum, 89 

yellow, 233 
Iron compounds, 3 
Iron ore, 15 
Iron oxide, 243 (d) 
Iron rust, 78 
Iron vessels, casting of, 234 
' Irrigation' processes, 207 (g) 
Isaiah, xxiv (a) 
Ishinh6. See I Hsin Fang 
Isinglass, 26 

Islamic science, xxvi-xxviii 
Ivy, tincture of, 147 

Jabirian Corpus (+gth and + 10th centuries), 
124 (a), 187 (g), 248 ( 4  

Jade 
amulets, 3 
aqueous solution of, I 18 
artificial white, 136 
ingestion of, 9, 25, 43, 87, IOZ 

transmutation of, I I I 
Jade Girls. See Yii NU 
The Jade-Tablet Master. . . See Z7imm-Chhing 

Yii Pei Tzu 
Jansenists, 221 
Japan 

alchemy in, 174-80 
chemical apparatus, 259 
chemical technology, 15, 174 
gold in, 174-5 
medicine, 177 
medieval specimen of calomel in, 128 
metallurgical technology, 174 
modem chemistry in, 255 
Taoism in, 175-6 
tomb of Jofuku, 18 

Japanese process for calomel, 125 (b) 
Jen Kuang (legendary immortal), 9 
Jen Tsung (Sung emperor, r. + 1022 to + 1063), 

184 
Jesuit library, Peking, 235 
Jesuit mission, failure of, 22136, 242, 255 
Jesuits, 218, 238, 240, 241, 246, 247, 248, 249 

and alchemy, 224-5,227, 230 
failure to transmit modem chemistry to China, 

220-39234 
transmissions to the West, 221, 223, 2302 
suppression of, 222-3 

Jesus, biographies of, in Taoist collectiom, 191 (a) 
Jet, 96 (cc) 
Jih Hua Chu Chia P& Tshao (The Sun-Raps 

Master's Pharmaceutical NaturalHistory . . .), 
1 24 

Jofuku. See HsU Fu 
Jonson, Ben (+1572 to +1637), 213-15 
Jottings from the Eastern Side-Hall. See Tung 

Hsien Pi Lu 
Jk hsiang (aromatic nuts of Pistacia spp.), 198 
Ju Lin Wai Shih (Unofficial History of the World 

of Learning), 215 
Juan Hsiao-Hsii (Liang bibliographer, + 523), 

113 
Jui Tsung (Thang emperor, r. +71o to +71z), 

140 
Jujube-dates, 3 I, 137 
Jurchen Tartars, 1r6 

Kai Kung (alchemical adept, - 2nd century), I I, 
20977 

Kalinite, 133 
Kan Chan (Chin alchemist, +4th century), 

I11 

29-2 
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Kan  Chhi Shih-liu Chum Chin Tan (The Sixteen- 
fold Cyclically-Transformed Gold Elixir 
prepared by the 'Responding to the Chhi' 
Method), 198 

Kan Pao (Chin writer on strange phenomena, 
c. +348), 80 

Kan Shih (Han expert in Taoist sexual techniques, 
+ 1st or +znd century), 40, 105 

Kansu salt, 84, IOI 

Kao Hsien ( I ) ,  225 
Kao Lei-Ssu (Chinese scholar and Jesuit, + 1734 

to c. + 1790), 228-9, 240 
Kao Li-Shih (powerful Thang eunuch, d. +763), 

141 
Kao  Shih Chuan (Lives of Men of Lofty Attain- 

ments), 11 

Kao Thing-Ho (physician and pharmaceutical 
naturalist, + 1505), 216 

Kao Tsu (Early Han emperor, r. - 206 to - 194), 
20, 23 

Kao Tsung (Thang emperor, r. +650 to +684), 
132, 140, 183 

Kautilya (prime minister of Chandragupta 
Maurya, c. - ~oo),  164-5 

K& hsiieh ('hard snow'), 128 
Teacher K&ng (Thang woman alchemist at court, 

+gth century), 16971, 191 
K&g Hsin Ching (Book of the Realm of K&ng and 

=in), 43 
K& Hsin Yii TsM (precious Secrets (lit. Jade 

Pages) of the Realm of K&ng and Hsin), 
21-I1 

K&g Tao Chi (Collection of Procedures of the 
Golden Art), 182, 197 

Kepler, Johannes, xxvii, 220, 221, 236 
Kerr, J. G. (medical missionary, 1824 to 1901), 

252 
Khaifeng, botanical garden at, 210 
Khang (Prince of Chiao-Tung, - I 13), 32 
Khang F&ng Tzu (Master Khang-F&ng, Chin or 

pre-Chin alchemist), 91 
The Khang-Hsi (Chhing) emperor (r. +1662 to 

+ 1723), 221, 225 
Khang Yu-Wei, 254 
al-Kh&inl, xxviii 
Khou Chhien-Chih (Taoist religious leader in 

Northern Wei, d. +++g), I 18 
Khou Tsung-Shih (pharmaceutical naturalist, 

+11r6), 188-9 
Khua-Fu the Boaster (mythological being), 196 
'Khua Miao Shu Tan Kho Thi Chin' (story about 

alchemy in the Chin K u  Chhi Kuan), 213 
Khubilai Khan (Mongol, later Yuan, emperor, 

r. +1zo6 to + 1294, on the Chinese throne 
from + 1280 onwards), 44, I I 6, 209 

Khun-Lun Shan mountains, 24,36 
Khun Yu K O  Chih (Investigation of the Earth), 

235 
Khung Chi KO Chih (Treatise on the Material 

Composition of the Universe), 235 
al-Khndrizml al-Kathi (+ 1034), 124 (a) 
Kiangnan Arsenal, 252, 254 

'Killing' of metals or other substances, 8 (a). 
See also 'Subduing' and 'Controlling' 

Kim Kagi (Korean alchemist, + 9th century), I* 

al-Kindi, 45 
Kinetic theory of matter, 151 
'Kingdoms of Women', 174 (h) 
Kinkazan (island), 174 (f) 
Kinsei-setsu Bishmm-soku (Modem Stones of 

Youth and Beauty), 175 
Kinship of the Three. See Tshan Thung Chhi 
The Kinship of the Three; or, the Accordance of 

the Book of Changes with the Phenomena of 
Composite Things. See Chou I Tshan Thung 
Chhi 

The Kinship of the Three divided into (short) 
chapters for the Understanding of its Real 
Meanings. See Chou I Tshan Thung Chhi 
F& Chang Thung Chen I 

The Kinship of the Three with Commentary. 
See Chou I Tshan Thung Chhi Chu 

The Kinship of the Three with Explanations. See 
Chou I Tshan Thung Chhi Chieh 

Kitab al-Asrcir, 124 (a) 
Kitdb al-MascZik wa'l-MambIik, 174 (h) 
Kitdb al-Naqd (Book of Testing, or, of Coinage), 

187 (8) 
Kitchen God. See Furnace Spirit 
Klaproth, Julius (orientalist, b. + 1783), 242--9 
Klaproth, Martin (chemist, +1743 to 1817), 

248 (f) 
Knox, Ronald, 108 
KO, Aloysius. See Kao Lei-Ssu 
K O  Chih Hui Phien (Chinese Scientific and 

Ind~~strial Magazine), 255 
KO Chih Shu Shih (publishing house), 255 
K O  Chih Tshao (Scientific Sketches), 218 
K O  Chih Tshung Shu (General Treatise on the 

Natural Sciences), 255, 256-8 
K O  Hsien Ong Chou Hou Pei Chi Fang (The 

Adept KO   hung)'^ Prescriptions for Emer- 
gencies), I 10 

KO Hsiian (alchemist, KO Hung's great-uncle, 
+ 164 to +244), 76, 77, 121 

KO Hung (scholar and eminent Taoist alchemist, 
+283 to +343), 1, 19, 36, 38,469 49, 509 5% 
75-113, 119, 121, 125, 127, 128, 138, 145, 
161, 167, 171, 176, 182, 199, 219 

K O  i ,  255 
Kogurylj, tomb frescoes (Korea), 167 
Kokonor, Lake, 232 
Konjaku Monogatan' (Tales of Today and Long 

Ago), 176 (a) 
Korea, 167, 177 
Kou Chien (King of YUeh, r. -496 to -470)~ I4 
Ku Sung Tzu (Thang or Wu Tai alchemist), 150 
Ku Yung (Han Confucian scholar, c. -32 to 

-7), 36 
K m  T z u  (Book of Master Kuan), 229 
Kuang ChhCng Tzu (mythological hermit), 8 
Kuang Fang Yen Kuan. See School of Foreign 

Languages 
Kuang Ning Tzu. See Ho Ta-Thung 
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Kuang Y a  dictionary, 5 
Kuang Yun dictionary, 5 
Kuangsi (province), 232 
Kuangtung (province), 81 
Kuk (ancient term for a demon, and later the 

Neo-Confucian term for condensation- 
aggregation processes), 196 

Kuei Fu ('Father Cinnamon'), 9 (c) 
Kuei Ku Tzu (Warring States philosopher), 19 
Kumarajlva (translator, +406), 161, 162, 163 
Kume no sennin (Japanese immortal with 

magical powers, +gth century), 175-6 
Kunckel, Johann (glassmaker, alchemist and 

industrial chemist, + 1630 to + 1703). 
103 (f) 

Kuo Chhung-Chen (Thang alchemist, +?h 
century), 121 

Kuo Hsii-Chou (alchemical friend of Pai ChU-I, 
+818), 148 

Kuo-Li Pien I Kuan. See National Bureau of 
Compilation and Translation 

Kuo Shih-Chiin (Sung or pre-Sung physician), 
12 (e) 

Kushta (herbo-metallic preparations), 48, 49 
Kwanroku. See Kwljllilk 
Kwljllilk (Korean monk who brought many 

sciences to Japan, +602), 177 

La (probably an alloy of zinc, tin and lead), 136 
Labelled inorganic drug specimens, Sian find, 

I44 (f) 
Laboratories. See Alchemical laboratories 
Laboratory equipment. See Alchemical apparatus 
Lacquer, 104 

as elixir ingredient, 87 
Lady of the Moon, 4 
Lady of Tai (d. c. - 166), 2 1 3  
Lake salt, 133 
Larnotte, E. (I), 162, 163 
Lan Kung-Chhi (alchemical adept, + 3rd or + 4th 

century), I I I 
Lan Yuan-Lao (Sung expert in alchemica 

apparatus and techniques, c. + I ~ I O ) ,  199, 
202 

Lao Hdeh An Pi Chi (Notes from the Hall of 
Learned Old Age), IF 

Lao Kan (61, 5, 6 , 4 4 6 7  
Lao Tzu, I--2, 117, 177, 215, 244 

as patronal ancestor of the Thang emperors, 183 
worship of, 40, 52, 141 

Lao Tzu Hua Hu Ching (Book of Lao Tzu's 
Conversion of Foreigners), I 16 

Lapis lazuli, 131, 243 (d) 
Later Han (dynasty, +25 to +zzo), 5, 7, 40, H, 

45,463 75 
Lavoisier, A. L. (chemist, + 1743 to + 1794), 218, 

2219222,247,255 
Lawrence, D. H., 151 (a) 
Leaching, 49 
Lead, 661,71, ~ o o ,  101,103, 133, 1++,155, 171, 

1 7 3 , 2 0 1 , 2 ~ 7 - 1 8 ~ 2 1 9 ~ 2 3 4 , ~ e ~  
black, 78 

as elixir ingredient, 87, 133, 135, 173, 196 
ingestion of, 78 
medical use of, 15-16 
metallic, 14, 15, 17, 67, 73 
as a prime source of the elixir, 74 
red, 6 
salts of, 3, 16 
solution in mercury, 66 
technical terms. See Technical terms 
and tin, IOO 

toxicity of, 144 
white. See White lead 

Lead acetate, 15, 16, 17, 124, 171 
Lead amalgam, 67, 73, 172, 209 
Lead carbonate, 14, 15, 16, 67, 68 (e), 84, 124, 

127, 136 
face-powder, 4, 17, 126 
medical uses of, 16 
oldest name for, 16 

'Lead elixir', 135 
Lead oxides, 3 (f), 6, 14, 67, 68 (e), 87, 103, 246 
Lecture on a Secret Method for Yellow Gold by 

Master Lingyang. See Ling Yang Tzu Shuo 
Huang Chin Pi Fa 

Legends. See Folklore 
Lei Hsiao (physician, pharmacist and alchemist, 

+ 5th century), I 19 
L& Kung Phao Chih Lun (The Venerable Master 

Lei's Treatise on the Decoction and Pre- 
paration of Drugs), 119 

Leicester, H. M. (I), 137 
Leonite, 89 
'Letters from Heaven', 183-4 
Uvi, S. (g), 164 
Lexicography, alchemical, 151 ff. 
&con Alchemiae (Ruhland), 152 
Li (organic pattern), 261 
Li Chiieh (Sung physiological alchemist), 205 
Li Chung-Fu (Han adept, supposed teacher of 

Tso Tzhu), 76,77 
Li Han-Kuang (Thang alchemist, + 8th century), 

I21 
Li Hsiu (Han alchemical adept, -2nd century), 

20 
Li Hsiin (Earlier Shu merchant of drugs and 

perfumes, pharmaceutical naturalist and 
chemical practitioner, P. +g19 to +925), 
180 (e) 

Li I-Shan. See Li Shang-Yin 
Li Ken (Taoist alchemist), IW 

Li Kuo-Chih (alchemist, +5th century), 121 
Li Lin-Fu (eminent Thang minister and owner 

of water-mills, d. +752), 141 
Li Pa-Pai (Han adept), 19 
Li Pai (poet, +701 to +762), 140, 148, 150 
Li Phu-W&n (Taoist teacher of Khou Chhien- 

Chih, c. +.+m), 118 
Li Pi (Sung alchemical writer, c. + ~ozo), 185 
Li Shang-Yin (Thang epigrammatist, +813 to c. 

+858), 168 (c) 
Li Shao-ChUn (Han aurifactive alchemist, - 133), 

29-31, 33-4,40, I37 
29-3 
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Li Shao-Yh (Sung woman alchemist, c. + I I I I), 
191-2 

Li Sheng (founder of the Southern Thang 
dynasty), 180 

Li Shih-Chen (pharmaceutical naturalist, + I 5 I 8 
to +1593), 97 (cc), 125, 127-8, 158, 210, 
216, 220, 240 

Li Shih Chen Hsien Thi Tao Thung Chien (Com- 
prehensive Mirror of the Embodiment of the 
Tao by Adepts and Immortals throughout 
History), 88 

Li shih Lien Tan Fa (Mr Li's Techniques for 
Preparing Elixirs), I 50 

Li Shun (leader of an uprising, +995), 192 
Li Shun-Hsing (alchemical adept, + 6th century), 

I12 

Li Tao-Yin (aurifactive alchemist, + 9th century), 
I 80 

Mr  Li's Techniques for Preparing Elixirs. See 
Li shih Lien Tan Fa 

Li Thien-Ching (Ming high official, c. + 1639), 
235 

Li Wen (alchemist), 91 
Li Wen-Chu (Ming alchemical writer, + 1598), 

216,217, 219 
Liang (period), 34, 199 
Liang Chhi-Chhao, 254 
Liang I Tzu (Master Liang-I, Chin or pre-Chin 

alchemist, if a historical character), 94, 99 
Liang Ling-Tsan (horological engineer, c. +720), 

XXX 

Liang Shen (Chin Taoist, d. +318), 11 I 

Liang Yuan Ti. See Yuan T i  
Libavius, Andreas (chemist, c. + I 540 to + 161 6), 

137, 218, 236 
von Liebig, Justus (founder of organic chemistry, 

1803 to 1873), 221 
Lieh Hsien Chhiian Chum (Complete Collection 

of the Biographies of the Immortals), 10, 41, 
42, 122, I34 

Lieh Hsien C h m  (Lives of Famous Immortals), 
9, 11, 12, 19, W 9 6  (n),96 (q), 104, 127 

Lieh Tzu (The Book of Master Lieh), 229 
Lieh Yii-Khou (Wamng States philosopher, 

-4th century), 8 
Lien ('effecting chemical transformation in', or 

'preparing by heating'), 44 
Life of the Bodhisattva Nggarjuna. See Lung-Shu 

Phu-Sa Chuan 
Life of Thao Yin-Chii of Huayang. See H w -  Yang 

Thao Yin-Chii Chuan 
Lin Ling-Su (Taoist at the court of Hui Tsung, 

+1118), 191, 193 
Ling Sha Ta Tan Pi Chtieh (Secret Doctrine of 

the Numinous Cinnabar and the Great 
Elixir), 198 

Ling Yang Tzu Shuo Huang Chin Pi Fa (Lecture 
on a Secret Method for Yellow Gold by 
Master Lingyang), 12 

Lingyang Tzu-Ming, 12, 104, 153. 156, 157 
Lingyan~ Tzu-Ming Ching (Manual (of Physio- 

logical Alchemy) by Lingyang Tzu-Ming), 12 

von Lippmann, E. 0. (I), 245 
Litharge, 14, 15, 67, 246 
Litmus, 9 (e) 
Liturgical practices, 3 (i), 108, 110, 120 
Mr  Liu's elixir method, 92 
Liu An (Prince of Huai-Nan, - 178 to - 122), 

13, 14, 23-4, 25, 26, 27, 29, 35, 106 
Liu An-hlin (Marquis of Yang-chheng, - 60), 35 
Liu Cheng (Later Han alchemical adept), 43 
Liu Chhu-Hsiian (third of the Seven Masters of 

the Northern School of Taoism, + I I 47 to 
+ 1203)~ 204 

Liu Chih-Chhang (Sung aurifactive alchemist, 
+1125), 190 

Liu Hsiang (scholar and alchemist, c. -60), 9, 
13, 14, 24, 27, 35-69 82 

Liu Hsiao-Sun (Sui scholar and writer, late +6th 
century), 126 

Liu Hung (Han alchemist, fl. + rzz), 168 
Liu I-Chhing (scholar and writer, + ~ t h  century), 

45 
Liu i ni ('six-and-one paste'), 133 
Liu Jung (Han adept, - 2nd century), 20 
Liu Khuan (Later Han adept, traditionally + 121 

to + 186), 40 
Liu Phing (son or daughter of Liu An, patron of 

aurifactors), 26 
Liu Pi-Chiang (Han jurist, - 164 to -ss), 14 (b) 
Liu Tao-Ho (Thang alchemist, c. +650), 121, 

132, 140 
Liu Tao-Kung (Later Han alchemist), 43 
Liu T& (Han scholar, b. c. - 126), 14, 24 
Liu Thai-Pin (aspirant to hsien-ship, -3rd 

century), 19 
Liu Tshao (founder of the Southern School of 

Taoism, early + I rth century), 147-8,200 
Liu Tshun-Jen (I), 57 
Liu Wen-Thai (physician and pharmaceutical 

naturalist, + I S O ~ ) ,  216 
Liu Yuan (Ming adept, c. + 1391), 91, zog 
Lives of the Holy Immortals. See Shen Hsien 

C h m  
Livea of Famous Immortals. See Lieh Hzien 

chuan 
Lives of Men of Lofty Attainments. See Kao 

Shih Chum 
Lo Chhen Kung (Chhin adept, fl. - 3rd century), 

11, 77 
Lo-Chheng, Marquis of (- I 13), 32 
Lo Chhung (Taoist adept, +5th century), 119 
Lo-fou Shan mountains, 81, Fig. 1353 a, caption 
Lo Hsia Kung (disciple of Mao Shih Kung, - 3rd 

century), I I 
Lo shu (magic square), 
Logos, in Taoism, 244 (c). See also Lao Tzu 
London Phannacqpoka ( + I 6 I 8), I 24 
Longevity. See Material immortality and longevity 
Lost Books of Chou. See I Chou Shu 
Lotus, 207 
Lou Ching (adventurer, and military and civil 

official, perhaps patron of aurifactors, 
c. -210), 56 
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Loureiro, JoIo (Jesuit botanist, + 1774)~ 222-3, 
234 

Lii fan (green vitriol or copperas), 89 
Lu Hsi-Hsing (alchemical commentator, 

C. + 1570)~ 54 
Lu Hsiu-Ching (Taoist bibliographer, +437), 

113, I21 

Lu Huo Chien Chieh Lu (Warnings against 
Inadvisable Practices in the Work of the 
Stove), 193, 194 

Lu Huo P& Tshao (Pharmaceutical Natural 
History of the Stove and Furnace), 220 

Lu I-Chhung (Liang alchemist, +6th century) 
I21 

Teacher Lu Li (Chin or pre-Chin alchemist), 95 
Lu Shan (mountain), 148 
Lil shih Chhun Chhiu (Master Lii's Spring and 

Autumn Annals), 24 
Lu Thang Tzu. See Chao Sh@ng 
Lu Thien-Chi (Education Commissioner and 

alchemical commentator,c. + I I r I), 124, 145, 
I97 

Lii Tung-Pin (Thang adept and alchemist, 
probably + 8th century), 147-8, r 98, zoo, 203 

Lii Tzu-Hua (Han alchemist, +znd century), 
76,77 

Lu Yu (Sung scholar, poet and writer, + 1125 to 
+ 1zo9), 190, 197 ( 4  

Luan Ta (Han court magician, - I I ~ ) ,  32-3, 
105 

Liichhiu Fang-Yuan (Thang alchemist, d. +goz), 
121 

Lunacy, feigned, I 86 
Lucky and unlucky days, 106, 176 
Lullian Corpus (+I& century), 236 (h), 

248 (4 
Lun H&g (Discourses weighed in the Balance), 

107 
Lun Shih (Discussion on (the Use of) Mineral 

Dl-ugs), 47 
Lucidity, of writing, 74, 79(e), 87, 133 
Lunar mansions (hsiu), 62 
Lung Chhuun Liieh Chih (Classical Records from 

Dragon River), 193-4 
Lung Chhuan Pieh Chih (Further Records from 

Dragon River), 188 (b) 
Lung Hu Ching (Dragon-and Tiger Manual), I# 

Lung Hu Huan Tan Chiieh (Explanation of the 
Dragon-and-Tiger Cyclically-Transformed 
Elixir), 88 

Lung Hu Shang Ching (Exalted Manual of the 
Dragon and Tiger), 56 

Lung kao ('dragon fat', perhaps mercury), 84 G), 
87, 88, 98 

Lung-MCng. See Nagarjuna 
Lung-.Mu. See NaHrjuna 
Lung PO. See Lung Shu 
Lung-Sh@ng. See Nggarjuna 
Lung-Shu. See Nadrjuna 
Lung Shu (Later Han adept), if historical, 40 
Lung-Shu Phu-Sa Chuun (Life of the Bodhisattva 

Nagiirjuna), 162-3 

Lung-Shu Phu-Sa Ho HsMng Fa (Methods of the 
Bodhisattva Nagarjuna for Compounding 
Perfumes, or Incense), 163 

Lung-Shu Phu-Sa Yang Shhg Fang (Macrobiotic 
Prescriptions of the Bodhisattva Nags rjuna), 
165 

Lung-Shu Phu-Sa Yao Fang (Pharmaceutics of 
the Bodhisattva Nil@ rjuna), 163 

Lung-Shu Yen Lun (Discourse of Nagarjuna on 
Eye (Diseases)), 163 

Lung-Yii (daughter of Mu Kung, Duke of 
Chhin, -7th century), 4, 1257  

Lustration, 196 
Lute (sealing-compound), 133 

Ma-chi Shan mountains, 82 
Ma Kao (encyclopaedic writer, c. + 925), 125 
Ma-Ku (goddess), 39 
Ma Lang (Chin alchemist, +4th century), 12 
Ma Lao (Chin alchemist, +4th century), 121 
Ma Ming. See ASvaghosa 
Ma Ming-Sh&ng (Later Han adept, +znd 

century),. 43,769 77 
Ma-wang Tul Tomb No. I, body of the Lady of 

Tai found in, 21 
Ma Yii (first of the Seven Masters of the Northern 

School of Taoism, + I 123 to + I 183), 204 
Macartney Embassy, 234 
McGowan, John, 254 
Macquer, P. J. (chemist, + 1718 to + 1784), 

230-1, 233 
Macrobiogens, xxxiv 
Macrobiotic Prescriptions of the Bodhisama 

Nagarjuna. See Lung-Shu Phu-Sa Yang 
Sh&g Fang 

Macrobiotics, xx, xnriii, xxxiv 
Madhyamika logic, 161 
Magic, 3, 16, 25, 105, 110, 114 

Confucian criticism of, 190, 225 
and hsien-ship, 13, 29, 106 

natural, 177 
Taoist, 106, 108, 120 

Magic daggers, 97 (jj) 
Magic mushrooms, 9, 18,4o, 167 
Magic squares, 6, 166 
' Magical elixir'. See Shen tan 
Magical islands, 13, 18-19, 33 
Magical technicians. See Technicians 
Magnesium silicate, hydrated, 15 
Magnesium silicon oxide. See Talc 
Magnesium sulphate, I 58 
Magnetic compass, 218, 249 
Magnetic phenomena, m 
Magnetic pole, 218 
Magnetisation, 230 
Magnetised chessmen, 32, 105 
Magnetite, 86, 87, 89, 98, 99, 131, 243 ( 4  
iMahE-prajkiphr-to-padeia Scistra (Commentary 

on the Great Siitra of the Perfection of 
Widsom), 161 

MaGydna-samgraha-bhbrhya, 164 
Mahdihassan, S., 48, 49 



Main Essentials of the Metallous Enchymoma; 
the True Gold Elixir. See Chin Tan T a  Yao 

de Mairan, J. J. Dortous (physical chemist, 
+ 1678 to + 1771), 225 

Mathum, 166 (a) 
Malabar nightshade. See Plant genera, Basella 
Malachite, 15, 26, 78, 86, 87, 104, 136, 144, 159 
Malic acid, 49, 160 (a) 
Mallow. See Plant genera, Malva 
' Mallow' anthocyanin, 126 
Manchu alchemical books, 55 (c) 
Manchu invasion, 236, 237, 240, 241 
Manchu translation of New Testament, 223 (C) 
Manganese, 252 
Mangu Khan (Mongol emperor, r. + 1251 to 

+ 1259)~ 44, 116 
Manichaeism, 72, 115 (a) 
Manual labour, 219 
Manual of the Grand-Purity Elixir. Set Thai- 

Chhing Tan Ching 
Manual of Longevity and Immortality produced 

by Diet and Drugs. See Fu Shih Hsien Ching 
Manual of the Nine Elixirs of the Holy Immortals 

and of the Ninefold Cyclically-Transformed 
Mercury. See Chiu Chuan Liu Chu Shen 
Hsien Chiu Tan Ching 

Manual of the Nine Reaction-Vessels Elixir. See 
Chiu Ting Tan Ching 

Manual (of Physiological Alchemy) by Lingyang 
Tm-Ming. See Lingyang Tzu-Ming Ching 

Manual of Potable Gold. See Chin I Ching 
Manual of the Potable Gold and the Magical 

Elixir. See Thai-Chhing Chin I Shen Tan 
Ching 

Manual of the Potable Gold Elixir. See Chin I 
Tan Ching 

Manual of the Ten Thousand Infallible (Arts) of 
the Prince of Huai-Nan. See Huai Nan 
Wan  Pi Ching 

Manual of the Thirty-Six Aqueous Solutions. 
See San-shih-liu Shui Ching 

'Manuals of the Immortals', 123, I30 
Many~shf f  (Anthology of a Myriad Lea-), 175 
Mao Chiin Nei C h u m  (Inside Story of the 

Spiritual Lord Mao), 3 ~ 4 0  
Mao Chung (youngest brother of the Taoist 

hierarch, Mao Ying, - 1st century), 39 (b) 
Mab hh6a (Mao Hua ?), 242 
Mao Hsi Kung (Han alchemist), 77 
'Mao Hua' tractate, 242 (d), 246, 247 
Mao Ku (second brother of the Taoist hierarch, 

Mao Ying, - 1st century), 39 (b) 
Mao PO-Tao (Later Han alchemist), 43 
Mao-Shan mountains, 76, I 15, 186 
Mao Shan School of Taoism, 39 (b), 41, 108 (b), 

I20 

Mao Shih Kung (pupil of An Chhi sheng), I I 
Mao Ying (Taoist alchemist, one of the Three 

Lords Mao, c. -48), 39, 41 
Maps, 4,218 
Mamage of Contraries. See Contraries, marriage 

of 

Mary the Jewess (Alexandrian proto-chemist and 
inventor of laboratory apparatus, +znd 
century), 191 

Maslama al-Majriff (d. + 1oo7), 137 
Maspero, Henri (IS), 8 
Massicot, 246 
Master MO's Elixir Methods. See M O  T z u  Tan Fa 
Master Tsochhiu's Enlargement of the Spring 

and Autumn Annals. See Tso Chuan 
Material immortality and longevity, xxx, xxxiv, 

1,2,4, 8,9,20, 29,31,34,35,36,40,46,51,  
52, 57, 72, 75, 99, 105, 166, 193, 195, 20% 
205, 212, 220, 224, 227 

drinking from golden vessels and, I, 31, 33, 
49,212 

elixirs of. See Elixirs of longevity and immor- 
tality 

techniques for attaining. See Techniques 
Wang Chhung's views on, 107 

Mathematics, xx, xxxi, 220, 221, 223 
Matter and spirit, 149 
Mattioli, P. A. (botanist, pharmacist and chemist, 

+ 1501 to + 1577)~ 238 
Maximilian, Emperor, 31 (c) 
The Meaning of Popular Traditions and Customs. 

See F h g  Su Thung I 
Mechanical clock, xxxiii 
Mechanical invention, 191 
Medicine, xxxi, xxxiii, 19, 45-7, 119, Izj,  r60, 

186, 220, 232, 233 
alchemy and, 130--I, 145, 167, 21 I, 212 
cinnabar used in, 231 
dosage, 135 
geriatric, 21 I 

in India, 46 (c), 48,49 
in Japan, 177 
lead used in, 15-16 
prescriptions, 135, 144, 171 
psychosomatic, xxxi 
terminology, 260 
veterinary, 21 I 

Medicine of immortality. See Elixirs of longevity 
and immortality 

Meditation techniques, xxxv, 8 
Mei Piao (Thang alchemical lexicographer, 

+806), 129, 138, 152-3, 156, 171, 182 
Mellor, J. W., 245 
Mknoires concenumt les C h h i s  . . ., 231 
Memorials of Wang Chhung-Yang's Preaching. 

See Chuung- Yang Chiao Hua Chi 
M6ng Chan-Jan (Thang alchemist, +8th cen- 

tury), 121 
MBng Chhang (Later Shu emperor, +g38 to 

+965), 180 
Mktg Chhi Pi Than (Dream Pool Essays), 187 
M6ng Fa Shih (Taoist bibliographer, +5th 

century), I 13 
MCng Hsii (Sung alchemist, expert in apparatus 

and techniques, + 1225), 199, 202-3, 219 
M h g  Nai-Chhang ( I ) ,  89, 99 
M&ng Shen (Thang proto-chemical naturalist, 

+621 to +718), 121, 132, 140, 145 
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M@ng Yao-Fu (alchemical compiler in Sung), 
110, I97 

Mercuric anions, 102 

Mercuric chloride. See Corrosive sublimate 
Mercuric oxide, red, 246 
Mercuric sulphide, 21, 46 (c), 68, 74, 85, 102, 

131. X79 
cyclical transformations of, 126, 250 

Mercurous chloride. See Calomel 
Mercury, 3-5, 46, 47, 48, 57, 58, 66, 67, 68, 71, 

73, 88-9, 98, 123-4, 144, 159, 171, 173, 199, 
201. 217-18,219 

antiquity of, 4-5 
association with gold, 31 (b) 
aurifaction and, 102, 190 
calcination of, 137 . 
cinnabar and, I I I ,  195 
converted into silver, 192 
cyclical transformations of. 14 (a), 126 
as an elixir ingredient, 87, 133, 135-6~138, 173, 

196 
ingestion of, 9, 40, 78, 89 
isolation of, from plant tissues, 147 (e), 207, 

231-2 
metallic, 12, 231 
mines, 6 
as prime source of the elixir, 74 
projection, 174 
small doses of, I I 9 
sulphur and, 14 (a), 74, 78, 79, 198, 238 
technical terms. See Technical terms 
toxicity of, 144 
transformed into 'gold', 198 
volatility of, 68 (b), 148 (g) 

Mercury, chlorides of, 124-5 
first preparation of, in China, 128, 129 
sublimation of, 124, 127 

Meru, l l t ,  24 (f) 
Metacinnabarite, r 60 (a) 
Metal (element), 73, 74, 87 
Metal-workers, 219, 220 

Metallurgical aurifictors. See Technicians 
Metallurgy, 45, 186, 189, 210, 211, 219, 236, 240 

in Japan, 174 
in Korea, 167 
powder-, 190 
Western. See Western metallurgy 

Metals, xxx, 210, 243-4, 260 
auspicious, 31 (a) 
calces of, 243, 246, 247 
growth and transmutation of, in the earth, 24, 

142 (f) 
'healing' of, by herbal drugs, 49 
oxides of, 246 
sulphur-mercury theory of, 238, 245 
in therapy, 48 

Metaphors. See Alchemical synonyms and 
metaphors 

Methane, 21, 261 
Methods of the Bodhisattva Nag%rjuna for Com- 

pounding Perfumes, or Incense. See Lung- 
Shu Phu-Sa Ho H s i a n ~  Fa 

Methods for Preparing Five Numinous Elixirs. 
See W u  Ling Tan Fa 

Methods of the Various Schools for Magical 
Elixir Preparations. See Chu Chia Shen 
Phin Tan Fa 

Mezuzah, 153 (a) 
Mezzabarba, Carlo (Latin Patriarch of Alexandria 

and papal legate to China, P. + 1710 to 
+ 1725), 222 (a) 

Mica, 87, 118, 131 
ingestion of, 9, 40, 120 

Dr  Xlichael. See Yang Thing-Yiin 
Mikami Yoshio, xx; (16) ,  239 
Military chemistry, 240 
Military Encyclopaedia. See W u   chin^ T n r n ~  Yao 
Military inventions, 184 
hlillwrights, 177 
Min I-TC (Taoist editor, early 19th century), 

218 
Min Shun Tan Fa (Elixir Techniques of the Min 

Shan Mountains), 96 (f) 
Mineral acids, 160, 237-42, 250 

first knowledge of, 139, 158 
Mineral remedies, 46-7, 48-9, 144 (f), 211, 212, 

23-19 233 
Mineralogical prospecting, 104 (d) 
Mineralogy, 21 I 

hlinerals 
aqueous solutions of, I 18 
growth and transmutation of, in the earth, 

xxix, 24, 196, 226 
identification of, 143 
ingestion of, 9, 12, 47-8 
lists of, 12, 14 
rare, I 16 

Minu (dynasty), 55, 209-12, 219, 227, 237, 240, 
246 

alchemical works, zr 6-19 
bronzes, 219 
novels and plays, 212 

Ming chhuan~ chen ('bright window dust'), 73, 
149, 150 

Ming Shih (History of the Ming Dynasty), 209 
Mining, 2x0, 211, 236 

copper, 28 
gold, 174 (f) 
mercury, 6 
placer gold, 2 (b) 

Minium. See Lead oxides 
' Xlinor Cyclically-transformed elixir', 133 
Minting of coinage, 26, 27, 28 
Mirabilite, 158 
Alirror of the Alchemical Elaboratory: a Source- 

book. See Tan Fang  chin^ Yuan 
Mirror of Alchemical Processes (and Reagents): 

a Source-book. See Tan Fang Chien Yuan 
Mirror of Alchemy. See Hzrang Pai Ching 
Mirrors 

burning-, 71 
as demonifuges, 106, Fig, 1362a, caption 
dew-, 3 1 (a) 
moon-, 71 
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Mina Fath-ali Akhunzade (Turkish playwright, 
1851)~ 215 

Miscellaneous Records on Green Bamboo 
Tablets. See Chhing Hsiang Tsa Chi 

Miscellaneous Records of the Lone Watcher. 
See Tu Hsing Tsa Chih 

Missionaries 
Jesuit. See Jesuits 
medical, 252 

Miu Shih-T&ng (Han encyclopaedist, +220), 4 
Mnemonic Rhymes of the Cyclically-Trans- 

formed Elixir from ... Ph&ng-lai Island. See 
Phhg-lai Shun Hsi Tsao Huan Tan K O  

M O  Chuang Man Lu (Recollections from the 
Estate of Literary Learning), 185 

M O  0 Hsiao Lu (Secretary's Commonplace Book), 
208, 218 

M O  Shu Shang Hsia Ching (Pulse Manual in Two 
Chapters), 47 

MO Ti (MO Tzu, Wamng States philosopher, 
- 4th century), 92 

M O  Tau (The Book of Master MO), 16, 127 
M O  Tau Tan Fa (Master MO's Elixir Methods), 

96 (U) 
Modem Stories of Youth and Beauty. See Kinsei- 

s e w  Bishhen-roku 
Mohists, 96 (U) 
Moissan, H. (chemist, 1852 to 1907), 245 
Money. See Coinage 
Mongols, 44, I I 6, 208 
Monkey, 2 I 5 
Mono-sodium orthophosphate (lin rua erh ching 

nu), 261 
Mononobe K ~ s e n  (Japanese imperial physician, 

c. +820), 179 
Monotheism, xxvi 
Montoku (Japanese emperor, r. +S51 to +858), 

176 (c), I79 
Montoku J i k r o k u  (Veritable Records of the 

Reign of the Emperor Montoku), 176 (c) 
Moon, influence on tides, 106 
'Moon-lover'. See Chandragupta Maurya 
Moon-mirror, 71 
Morality. See Ethics 
Mordants, 232 
de Morveau, Guyton (chemist, + 1737 to 1816), 

255 
'Mosaic gold', 99 (f), 103, 196 
Motes, in sunbeams, 73, 149-50 
Motion of bodies, 149, 150 
'Mountain pomegranate' (shun shih liu). See 

Plant genera, B e r b h ,  Rhododendron and 
Rosa 

Mountains 
and the carrying out of alchemical processes, 36 
and the attainment of hsien-ship, 106 

Movable-type printing, 187 
Mu Kung (Duke of Chhin, r. -658 to -620), 4, 

125, 127 
Mu Tsung (Thang emperor, r. +821 to +824), 

151, 182 
Mu Wang (Chou High King, - 10th century), 4 

Muccioli, M. (I), 245, 246 
Muhammad, the Prophet, biographies of, in 

Taoist collections, 191 (a) 
Mulberry, 18, 19 

leaves, 147 
wood, ingestion of, 25, 78 

Mullah Ibrahim Khalil the Alchchenrist, 215 
Mummification. See Self-mummification 
'Muriate of quicksilver', 124 
Mushrooms. See Magic mushrooms 
Music, magical effects of, 12 (i), 125 (e) 
Musical gamut, 59 
Musk, I33 
Mutationist inversion, xx 
Mutual Production Order, 58, 67 
hlyrobalans, 179, 189 (b) 
Mysterious Antidotarium. See Hsiian Chieh Lu 
Mysterious Frost on the Palm of the Hand. See 

Hsiian Shuang Chang Shang Lu 
Mysterious Girl. See Hsuan Nu 
' Mysterious liquid' (hsiian shui, synonym for 

mercury), 87, 89 
Mysterious Teachings on the Ninefold Cyclically- 

Transformed Gold Elixir . . . See Ta-Tung 
Lien Chen Pao Ching, Chiu Huan Chin Tan 
Miao Chueh 

Mysterious Teachings on the Processing of 
Numinous Cinnabar . . . See Ta-Tung Lien 
Chen Pao Ching, Hsiu Fu Ling-Sha Miao 
Chiieh 

Mysterium conjunctionis. See Contraries, mamage 
of 

Mystical religion, and the development of 
natural science, xxvi, 107 

Nafs (chthonic spirit, somewhat analogous to 
pho), 48 

'NHgSrjuna', identity of, 161-4 
Nagsirjuna (Buddhist philosopher and patriarch, 

probably +snd century, perhaps also 
alchemist), 161-4 

NHgarjuna's Discussions on Ophthalmology. See 
Yen Kho Lung-Mu Lun 

Nan Chi Tzu. See Liu Jung 
Nan Fang Tshao M u  Chuang (Records of the 

Plants and Trees of the Southern Regions), 
80 

Nun Shih (History of the Southern Dynasties), 
1 I9 

Nan Tsung. See Taoism, Southern School 
Nanpo Tzu-Khuei, 8 
Nao sha (sal ammoniac), 233 
Nao shui (aqua regia), 239 
Nara 

Shasuin Treasury, 84 
Tadaiji temple, 175 
Tbshadaiji temple, 178 

Ngr?iyanasvSmin (Indian chemical practitioner in 
China, c. +649), 160 

Nasr, Said Husain, xxvi 
National Bureau of Compilation and Translation, 

254 
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National Dispensaries, 188 
Natrium, 261 
Natron, 232, 245 
Natural calamities, and the unethical behaviour of 

rulers, 106 
Natural change, slow and spontaneous, of ores 

and minerals in the earth, capable of accelera- 
tion in the alchemical laboratory, 24 

Natural History of Emergency Food Plants. See 
Chiu Huang P& Tshao 

Natural knowledge, evolutionary development of, 
xxiii 

Natural science, and mystical religion, 107 
Nature 

regularities in, 74, 107 (c) 
and the scientific revolution, xxvii, xxviii 
uniqueness and unpredictability in, 107 (c) 

Nei Chin Tan (Metallous Enchyrnoma within the 
Body; or, Golden Elixir of the Inner World), 
153-5 

Nei tan (physiological alchemy), xx, xxxiv-xxxv, 
12, 57, 74, 150, 153, 154-5, 160, 168, 171, 
172, 173, 181, 182, 196, 197, 198, 2-1, 

203, 205, 206, 208, 209, 216-17,218-19 
in Korea, 167 
terminology, 217 

Neo-Confucianism, 196, 219 
and modem science, xxvi 

Neolithic age, 3 
New Discourse on the Alchemical Laboratory. 

See Tan Thai Hsin Lu 
New Discourses on the Talk of the Times. See 

Shih Shuo Hsin Yii 
New Discussions. See Hsin Lun 
New History of the Five Dynasties. See Hsin W u  

Tai Shih 
New History of the Thang Dynasty. See H& 

Thang Shu 
New Treatise on Natural Philosophy and Natural 

History. See PO W u  Hsin Phien 
Newly Reorganised Pharmacopoeia. See Hrin 

Hsiu P& Tshao 
Newton, Isaac, xxv, xxx 
Ng6 Si-Lien (Annamese historian, c. + 1479), 75 
Ni Hung-Pao (Ming Minister of Agriculture, 

c. + 1640), 236 
Nickel, 233, 236 
Niello, 31 (a) 
Night-shining jewel, 176 (h) 
Nihon-koku Gmai-sho Mokuroku (Bibliography 

of Books Extant in Japan), 178 
Nihon Ryo-iki (Record of Strange and Mysterious 

Things in Japan), 175 
Nihongi (Chronicles of Japan), 177 (c) 
Nihongi Ryaku (Classified Matters from the 

Chronicles of Japan), 176 (b) 
Nimmya (Japanese emperor, r. +833 to +850), 

I79 (a) 
'Nine flower elixir' (chiu hua tan), 113 
'Nine-vessel elixir of the Yellow Emperor' 

(Huang T i  chiu ting tan), 130-1 
'Ninefold Radiance elixir' (chiu h g  tan), 86 

Ning Hsien NTang. See Chu Chhiian 
Nitrate, 79, 241 
Nitre, 129, 157-8, 232, 245 

ingestion of, 9, 78 
technical terms. See Technical terms 

Nitric acid, 89, 102, 232, 237, 238-9 
Nitrogen, 245 
Nitron. See Natron 
Nitto-Guha Jumei GiyORi (Record of a Pilgrim- 

age to China in Search of the Buddhist 
Law), 165 

Niu Wen-Hou (disciple of the adept Yin Thung, 
+ 4th century), I I 2 

Nobel, Alfred, 226 (b) 
Nomenclature. See Technical terms 
Northern School of Taoism. See Taoism 
Notes from the Hall of Learned Old Age. See 

Lao Hsiieh An Pi Chi 
Notes on the Nourishing and Prolonging of Life. 

See Yang Sh&g Yen Ming Lu 
Novels and plays, 212-15 
Nii Yii (legendary immortal), 8 
Nutritional science, 132 (d), 140 (b) 

Ob Ugrians, 3 (a) 
'Observations on the State of Medicine, Surgery 

and Chemistry in China' (Gillan), 234 
Obuchi, Ninji (I), 113 
Ochre, 15 
Ode on a Girl of Matchless Beauty. See Tao Su Fu 
'Oil of bricks', 237 (d) 
Okada Masayuki, 165 
Okanishi, Tameto (I), 132 
Old Bolsheviks, 223 
Old History of the Thang Dynasty. See Chiu 

Thang Shu 
Oleum sulphuric, 238 
Oleurn en'trioli, 238 
On the Beginning and End of the World. See 

Huan Yu Shih MO 
On the Cold Forest Jade-Cinnabar Casing 

Process. See Pi Yf f  Chu Sha Hun Lin Yu  
Shu Kuei 

On the Demonstration of the Mystery. See Chih 
Hsiian Phien 

On the Gradual Understanding (of the Tao). See 
chien w u  chi  

On reading the Kinship of the Three. See Tu 
Tshan Thung Chhi 

On Replacing Doubts by Certainties. See Tai I 
Phien 

Ono Imoko (Japanese ambassador to China, 
+ 6071, 177 

Ophthalmology, 163 
Oracle-bones, 3 
Oral Explanation of the Kinship of the Three. 

See Tshan Thung Chhi Khou I 
Oral instruction, and alchemy, 82, 87, 104, 155, 

196 
Order of Mutual Production. See Mutual 

Production Order 
Ore indications ('subtle sprouts', ling miao), 210 
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O@c acids, 147 
Organic philosophy, 261 
Organic substances, 181, 182, 186, 196 
Orpiment, 78,87,99, I31,135,137,144~ 159,181, 

198, 201 
O ~ r y l x X x  
Ox bile, 101, 102 
Owlic acid, 49 
Oxidation, 247 
Oxygen, 242,243-4,245, 247,250 

European discovery of, 248 
and hydrogen, 249 
technical terms. See Technical terms 

Oyster-shells, 84, 133 

Pa Hsien. See The Eight Immortals 
Pa Kung (the Eight Venerable Adepts, at the 

court of the Prince of Huai-Nan), 23 
Paekche, I77 
Pagel, Walter, xxx 
Pai Chii-I (poet, +722 to +846), 148-9, 163 
Pai Yii-Chhan (Sung alchemist, P. +l209 to 

+ 1224)t 199, 203 
Pai-Yiin Kuan. See Temples 
Paint, and painting, 245 

white lead, 17 
Paktong (wpm-nickel), 39 (b), 136, 193,233,234 
Palaeolithic age, 3 
Pan chieh-yii (Court lady, c. -zo), 17 
Pan Yungphung (Korean Pharmacognostic 

Master, + 5541, 177 
Pao Ching (scholar of alchemical interests and 

father-in-law of KO Hung, perhaps identical 
with the radical philosopher Pao Ching-Yen), 
76,77, 80, 121, 142 

Pao Ku (daughter of Pao Ching and wife of 
KO Hung, also skilled in alchemy and 
medicine, especially acupuncture), 39 (d), 76 

Pao-Kuang Tao-Jen (Yuan Taoist physician), 163 
Pao Phu Tzu. See KO Hung 
Pao Phu Tzu (Book of the Presemtion-of- 

Solidarity Master), I ,  5, 7, 27 (c), 39,78,99, 
102, 105, 107, 109, 110, 113, 127-8, 198 

Pao Phu Tzu (Nei Phien) (Book of the Preserva- 
tion-of-Solidarity Master: Esoteric Chapters), 
81*, 83, 88, 109 

Pao Ph Tzu Shen Hsien Chin Shuo Ching (The 
Preservation-of-Solidarity Master's Manual 
of the Bubbling Gold (Potion) of the Holy 
Immortals), 109 

Pao Phu Tzu (Wai Phien) (Book of the Preserva- 
tion-of-Solidarity Master: Exoteric Chap- 
ters), 80, 81 

Pao Phu Tzu Yang Shkrg Lun (The Presemtion- 
of-Solidarity Master's Essay on Hygiene), 
109 

Pao sha lung ya (elixir), 19 
Pao Tsang Lun (Discourse on the Precious 

Treasury of the Earth), 159, 180, 181 
Pao W& T h u n ~  Lu (General Catalogue of 

Precious Writings), I I 5 
Paper, 234 

Paracelsus (Theophrastus von Hohenheim, 
+ I493 to + 1541), xxv, xxx, 108, 123-4, 135, 
137, 185,220,235 (h), 236 

Paraguay, Jesuit communities in, 223 (a) 
Parennin, Dominique (Jesuit, + 1665 to + 1741), 

2 2 5 7  
Partington, J. R. (71, 233; (g), 33 
de Pauw, C. (Dutch philosopher, + 1774)~ 227-9, 

240 
Peach, gum, I9 

wood, Fig. 1362a, caption 
Pearls, 157 

artificial, 137, 230 
ingestion of, 35, 99 

Pei Chi Tzu. See Yin H&ng 
Pei Shih (History of the Northern Dynasties), I 19, 

131 
Pei Tsung. See Taoism, Northern School of 
Peking, 233 

translation bureau, 252 
Peking Union Medical College, 250 
Pelliot, P., 168 
P& Ching. See Shm Nung P& Tshao Ching 
P& tshao tradition, 16 
P& Tshao Ching Chi Chu (Collected Cornrnen- 

taries on the Classical Pharmacopoeia (of the 
Heavenly Husbandman)), 123, 167 

P& Tshao Kmg Mu (Great Pharmacopoeia), 15, 
127, 158, 216 

P& Tshao K a g  Mu Shih I (Supplementfuy 
Amplifications for the G e a t  Phamacopoaa), 
239 

P& Tshao Phin Hui Ching Yao (Essentials of the 
Pharmacopoeia Ranked according to Nature 
and Efficacity), 216, 232 (b) 

Pkr Tshao Shih I (A Supplement for the Pharma- 
ceutical Natural Histories), 31 

P& Tshao Yen I (Dilations upon Pharmaceutical 
Natural History), 188 

Penetrating Explanation of the Kinship of the 
Three. See Chou I T s h a  Thung Chhi Tsh& Su 

'Perfect Unity' (ch&g i), I I 3 
'Perfection', and 'imperfection', 243, 244, 245 
Perfume oils, 48 
Periodic Table, 31 (b) 
Permeation, penetration and rest as opposed to 

ceaseless motion, 149 
Persia, 136, 139 
Persian dualism, 72 
Persian lilac. See Plant genera, Melia 
Personal deity, rorvi, 2 x 0  (i) 
Pessimism, xxiv 

Wang Chhung's, 107 
Pestle and mortar, 198 
Phan Shih-Cheng (Thang alchemist, fE. + 650 to 

+680), 121, 132, 140 
Pharmaceutical Natural History of the Stove and 

Furnace. See Lu Huo P& Tshao 
Pharmaceutica of the Bodhisattva NtWrjuna. 

See Lung-Shu Phu-Sa Yao Fang 
Pharrnaco-sexual techniques, 167 
Pharmacological literature, 5 
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Pharmacopoeia of the Heavenly Husbandman. 
See Shen Nung P& Tshao Ching 

Pharmacy, 119, 178, 210, 219-20, 251 
PhCng Hsiao (alchemical commentator, +947), 

50, 51, 539 63 
PhCng-Lai (magical island of the immortals), 13, 

18, 31, 339 35, 369 176 (h) 
Phhg-lai Shan Hsi Tsao Huan Tan KO (Mne- 

monic Rhymes of the Cyclically-Trans- 
formed Elixir from the Western Furnace on 
Pheng-Lai Island), 33-4 

Pheng Ssu (Taoist alchemist, + 13th century), 
I99 

his collaboration with M&ng HsU, 203, 208 
PhCng Tsu (legendary immortal of great age, the 

Chinese &lethuselah, expert in sexual 
techniques), 9 

Philosophers' stone, 38, 100 

Philosophical names, styles or pseudonyms 
Ch&ng Yang Tzu, 200 

Chhang Chen Tzu (Than Chhu-Tuan) 
Chhang Chhun Tzu (Chhiu Chhu-Chi) 
Chhang ShCng Tzu, 43. 
Chhang ShCng Tzu (Llu Chhu-HsUan) 
Chhien Yang Tzu (Yii Mu-Shun) 
Chhih Sung Tzu, 9, 10, 20, 88, 91, 105 (b) 
Chhing Hsia Tzu (Su Yuan-Ming and at least 

one other), 130, 159, 180, 211 
Chhing Hsu Tzu (Chao Nai-An) 
Chhing Lin Tzu (Chhing Lin), 95, 103 
Chhuan Yang Tzu (Yu Yen) 
Chhung Yang Tzu (Wang Chung-Fu) 
Chi Chhiu Tzu (Chi Chhiu), 88, 95 
Chi I Tzu (Fu Chin-Chhuan) 
Chi Ni Tzu (Fan Li) 
Chih I Tzu (Chao Nai-An) 
Chin Lou Tzu (Hsiao I and at least one other), 

95 
Chiu Ling Tzu (Huang Hua) 
Chueh Tung Tzu (Li Hsiu) 
Hai Chhan Tzu (Liu Tshao) 
Hai Chhiung Tzu (Pai Yu-Chhan) 
Han Fei Tzu (Han Fei) 
Han Hsu Tzu (Chu Chhiian) 
Hsien Men Tzu (HsienmCn Kao) 
Hsiian Chen Tzu (MCng Yao-Fu) 
Huai Nan Tzu (Liu An) 
Khang Fgng Tzu (Khang FCng), 91 
Ku Sung TZU, 150 
Kuang Chheng Tzu, 8 
Kuang Ning Tzu (Ho Ta-Thung) 
Liang I Tzu, 94,99 
Ling Yang Tzu (Lingyang Tzu-Ming) 
Lu Thanp Tzu (Chao ShCng) 
Nan Chi Tzu (Liu Jung) 
Pao Phu Tzu (KO Hung) 
Pei Chi Tzu (Yin H&ng) 
Shang Yang Tzu (Chhen Chih-Hsit) 
Shen Yin Tzu, 114 
Shun Yang Tzu (LU Tung-Pin) 
Tan Yang Tzu (Ma Yii) 
Thim Jan Tzu (Ho Ta-Thung) 

Tshao I Tzu (Lou Ching) 
Tshui Hsiian Tzu (Shih Thai) 
Tshui W&n Tzu (Tshui Wen), 88, 91 
Wu ChhCng Tzu, 88,91,95 
Ying Chhan Tzu (Li Tao-Shun) 
Yu Pei Tzu, 79, 195 (b) 
Yu Yang Tzu (Wang Chhu-I) 
Yuan Yang Tzu, 56 
Yun Ya Tzu (Wei PO-Yang) 

Phing Lung Jen, 242, 247 
dating of, 248-9 
suggested translations of the title, 247-8 

Pho 'souls', xxxiv, 46, 48, 70, 71, 73 
Phonetic principle in character-building, 259 
Phosphorescence, 148 (d), 261 (b) 
Phosphorus (lin), 261 
Phu, tribal people of, 3 
Physic gardens, 179 
Physicians 

Taoist, 212 
Western, in China, 250 

Physics, xxxi, 70, 220 
Physiological alchemy. See Nei tan 
Pi ShSng (chemical worker, and inventor: of 

movable-type printing, c. + 1000 to + IO~O),  
1 87 

P i  Yii Chu Sha Han Lin Yii Shu Kuei (On the 
Cold Forest Jade-Cinnabar Casing Process), 
196 

Piao and li (patefact and subdite, technical terms 
in medicine), 146 

Pien Huo Phien (Disputations on Doubtful 
Matters), 209 

Pigments, 244-5 
organic, 232 

Pilgrimage to the West. See Hsi Y u  Chi 
Pimihu (Pimiko, Japanese sorceress and ruler, 

c. +znd century), Fig. 1363, caption 
Pinchbeck, 189 
Pine leaves, as food, 132, 146 
Pine resin, 97 (cc) 
Pine-seed elixirs, 9, 180 
Pinene, 261 
 pin^ shih (common salt, gypsum, or leonite), 89,98 
Piston-bellows, 133 (c) 
Placer mining, 2 (b) 
Plant accumulators, 207 (f), 232 
Plant acids, in cementation processes, 49 
Plant drugs, 33,46, 112, 130, 139, 168 

combination with metallic preparations, 48-9 
idea that a herbal drug might heal a diseased 

metal, 49 
in Japan, 178, 179 

Plant genera 
Ailanthus, 96 (aa), 99 
Aleurites, 26, 233 
Amanita, I I (c) 
Anchusa, 126 (d) 
Aristolochia, I 59 
Asparqgur, X I ,  112 (b) 
Atractylis (Atractylodes), 11, 40, I 13, 177 
Basella, 126 (f) 
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Plant genera (cont.) 
Berbetis, 126 (j) 
Caesalpinia, 136 (k) 
Carthamus, 126 (d) 
Cirmamomum, I I 
Cuscuta, I 5, 168 (g) 
Eucommia, 199 (c) 
Fomes, I I 
Gleditschia, 138 (a), 159, 232 
Gyrophora, I I 
Hedera, 147 
Hibiscus, 19 (c) 
Ixeris, 96 (cc) 
Lecanora, 9 (e) 
Lindera, 18 (f) 
Lithospmum, 126 (d) 
Lycium, 179 (b) 
Malva, 9 (e) 
Melia, I 36 
M o w ,  I47 
Mulgedium, 96 (cc) 
Nelumbo, 207 (f) 
Pachyma, 1 1,97 (cc) 
P a u l m a ,  24 (e) 
Pentaglottis, 126 (d) 
Phyllanthus, I 89 (b) 
Pistacia, 198 (f) 
Polygonatum, I 12 (b) 
Pmia, 11 
Portulaca, 147, 207 (f) 
Quispuafi, 12 (e) 
Rhododendron, 126 (j) 
Rosa, 126 (j) 
R h ,  I 1,84 (j),88,89,98, 168 (g) 
Sesamum, 96 (cc) 
Tminal ia ,  179 (c) 
Z i ~ P h u s ,  31 I37 

Plants, 196, 210 
containing chemical substances, 147 
containing metals, 207, 232 
counteracting the poison of elixirs, 119, 168 (g), 
208 

as elixir ingredients. See Elixirs of longevity 
and immortality 

of immortality. See Herbs of immortality 
lists of, 12, 14 
safe to use for food, 210 

'Plating' (W), 130, 187, 189 
Pleistocene age, 3 
Pliny (+77), 16 
Pneuma, 149 
PO Hai (the Yellow Sea), 13 
PO-lo-m& Yao Fang (Brahmin Pharmaceutics), 160 
PO Wu Hsin Phien (New Treatise on Natural 

Philosophy and Natural History), 252 
Poetical Essay on Realising the Necessity of 

Regenerating the Primary Vitalities. See 
Wu Chen Phien 

Poetry, and ideas of alchemy and immortality, 
148-50 

Pointing the Way Home to Life Eternal. See 
Chih Kuei Chi 

de Poirot, Louis (Jesuit, 1814)~ 223 
Poisoning, 74, 78, 120, 135, 1.44, 146, 147, '51, 

16&9,231 
Poisonous effects overcome when substances are 

employed together, 144 
Poisonous substances, degrees of tolerance to, 135 
Polar-equatorial system (astronomy), xxx 
Pollen, as food, 146 
Polo, Marco, 174 (h) 
Plipchang (Paekche Buddhist priest, +685), 177 
Porcelain industry and techniques, 230, 234, 237 
'Potable gold', I, 40, 49, 82, 83, 99, 178-9 

ingredients of, 8- 
Potash alum, 15, 86, 87, 133, 139 (f) 

aqueous solutions of, 102 
Potassium, 250 

sulphates of, 45 (i), 138 
Potassium aluminium sulphate, 15, 133 
Potassium anions, 102 
Potassium auricyanide, 99 
Potassium flame test, xxix, 139 
Potassium nitrate, 14, 139, 158, 238 
Poverty, and aurifaction, I, 2, 193, 194 
Pre-established harmony, 107 (c) 
Precession of the equinoxes, xxx 
Precious Golden Badges, 188, 190 
Precious Mirror of Eastern Medicine. Set  

Tongisi Pogam 
Precious Patrology of the Mysterious Capital. 

See Hsiian Tu Pao Tsang 
Precious Patrology of the Mysterious Capital 

(i.e. the Taoist Church) collected in the 
Great Chin Dynasty. See Ta Chin Hsiian Tu 
Pao Tsang 

Precious Records of the Adept Tan-Yang. See 
Tan- Yang Chen Jen Yil Lu 

Precious Secrets of the Realm of K@ng and Hsin. 
See K&g Hsin Yii Tsh& 

Precipitation of copper from solutions by ionic 
exchange, 25 (h), 104, 207 (e) 

Pregnant women, and elixirs, 171 (e) 
Prescriptions, medical, 135, 144, 171 
Preservation of dead bodies. See Putrefaction, 

inhibition of 
T h e  Preservation-of-Solidarity Master's Essay on 

Hygiene. See Pao Plzu Tzu Yang Sh&g Lun 
The Preservation-of-Solidarity Master's lllanual 

of the Bubbling Gold (Potion) of the Holy 
Immortals. See Pao Phu Tzzt Shen Hsien 
Chin Shuo Ching 

Priestley, Joseph (chemist, +1733 to 1804)~ 218, 
221,246 

Prima materia, 163, I 66 
The Prince of Huai-Nan's Book of Change and 

Transformation. See Huai Nun Pien Hua 
Shu 

Principles of the Coming into Being of Yin and 
Yang. See Chhien Khun Shhg I 

Printing, 114 (c) 
first printed book on a scientific subject, 167-9 
movable-type, I 87 
of the Tao Tsang, I 15-16 
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Private wealth, as aim of aurifaction, 2, 168, 214 
Professorship of Alchemy, establishment of, 

117-18 
Projection (tien), 38, 39, 84, 85, 88, 89, 1-1, 

136, 161, 162, 174, 199 
Prospecting 

bio-geochemical, 232 
mineralogical, 104 (d) 

Proto-biochemistry, xxxiv 
Proto-chemistry, xxxiii, 57, 103, 117, 136, 160, 

172, 182, 197, 200, 203, 210, 211,216, 223 
Proto-gunpowder, 79, I 59 
Proto-scientific theories, 115, 120, 143, 171 
Proverbs, 27, 56 (c), 197 
Pseudo-Democritus (Hellenistic proto-chemist, 

probably + 1st century), 48 
Pseudonyms. See Philosophical names . . . 
Psimithion, 16 
Psycho-physiological alchemy. See Nei tan 
Ptolemaic planetary astronomy, xxv 
Pu ChhCng (magician-technician, perhaps another 

name for Shangchheng Kung), 106 
Puliang I (disciple of the legendary adept Khuang 

Chh&ng Tzu), 8 
Pulmonary abscess, 47 
Pulse hlanual in Two Chapters. See MO Shu 

Shang Hsio Ching 
Purity, of traditional chemical products, 128 (j) 
'Purple of Cassius', 50 (a) 
' Purple girl' (tzu nil, amethyst), 89 
'Purple powder' (tzu lrsileh), 188-9 
'Purple sheen gold', 173 
'Purple snow' (tzu hdeh), 179 
'Purple travelling elixir' (tzu yu tan), 138 
'Purpling' (idsis), 173, 194 
Purslane, 147 (e) 

containing mercury, 207 (f) 
Putrefaction, inhibition of, xxx, xxxiv, 21,75 (e), 

104 

al-Qazwinl, Mubammad ibn Mahmnd (c. + 1275), 
' I74 (h) 
Quantitative analysis, 9 (e) 
Quantitative measurements, 69, 191 
Quartz, 137, 199 

use in elixirs, 78, 131, 178 
Quercetanus. See du Chesne 
Questions about Jade. See Yii Tshi Ching 
Questions and Answers on the Great Elixir. See 

Ta Tan TV&z Ta 
Quicksilver. See Mercury 

Rabbit in the moon, 4, 21 
Rainbow, xxix 
Rangaku period, 259 
Rangoon creeper. See Plant genera, Quisqualis 
Ranka Naigai Smba Haten (Handbook of the 

Three Aspects of Dutch Internal and 
External Medicine), 25 j(a), 260 

Rasa-vaideshika Stitra, 163 
Rasaratm7kara, 161-2 
R a s m a , a  Tantra, 124 

Raspberry. See Plant genera, Rubus 
Rationalism, 106-7 
Ravelins, 241 
Ray, P. C. (I), 161, 162, 163-4 
al-Razi, Ibn Zakariya (+865 to c. +gzo), 45, 

124 (a), I74 (h) 
Reaction-vessels, 71, 73, 74, 133, 196, 199 
Reactions between substances of the same 

category, 68-9, 145 
Realgar, 78, 83, 86, 87, 88, 89, 98, 99, 101, 109, 

112, 131, 133, 135, 137, 14-4, 146, 159, 181, 
198, 201 

aqueous solutions of, 102 
toxicity of, I++ 

de Reaumur, R. A. F. (physicist, chemist, com- 
parative biochemist and metallurgist, + 1683 
to + 1757)1 225 (d) 

Recherches Philosophiques sur les Egyptiens et let 
Chinois (de Pauw), 228 

' Recluse' and 'worldly' environments of al- 
chemical activities, significance of, 36, 39, 
82-3, zoo 

Recollections from the Estate of Literary Learn- 
ing. See MO Chuang Man Lu 

Record of the Assemblies of Perfected Immortals. 
See Yuan-Shih Shang Chen Chung Hsien Chi 

Record of the Auspicious Meeting of the Myster- 
ious Winds. See Hsiian F&g Chhing Hui Lu 

Record of the (Different) Grades of Immortals. 
See Hsiian Phin Lu 

Record of the Great Elixir. See Ta Tan Chi 
Record of a Pilgrimage to China in Search of the 

Buddhist Law. See Nitto-Guhd Junrei 
Giy dki 

Record of Strange and Mysterious Things in 
Japan. See Nihon Ryo-iki 

Record of Things Heard at Spring Island. See 
Chhun Chu Chi W& 

Record of the Transfiguration of the Adept HsU 
(Hsiin) at (the Age of) Eighty-Five. See 
Hsii Chen Chun Pa-shih-m Hua Lu 

Records of Hua-shan, the Great Western 
Mountain. See Hsi Yo Hua-shun Chih 

Records of the Origins of Affairs and Things. 
See Shih Wu Chi Yuan 

Records of the Pillow-Book. See Chen C h n g  Chi 
Records of the Plants and Trees of the Southern 

Regions. See Nun Fang Tshao Mu Chuong 
Records in the Rock Chamber; a Thai-Chhing 

Scripture. See Thai-Chhing Shih Pi Chi 
Records of (Twenty-five) Strange Magician- 

Technicians . . . See Chiang Huai IJen Lu 
Records of the Western Countries in the Time of 

the Great Thang Dynasty. See Ta Tlzang 
Hsi Yii Chi 

Red 
as the auspicious colour, 5 7 ,  31 (b) 
and symbolic revivification of the dead, 2-3 

Red bole clay (chhih shih chih), 14, 84, 131, 133 
'Red dust' (the illusory nature of worldly things), 

I49 (b) 
Red Flag, 6 (a) 
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'Red flowery elixir', 43 
Red ink, 6 
'Red Lady of Paviland' skeleton, 3 (a) 
Red lead. See Lead oxides 
Red Pine Master. See Chhih Sung Tzu 
Red Regions (tan thien, centres of vital heat in the 

human body, three, each consisting of nine 
components), I 5 I 

'Red salt', 103 (c) 
Red sappan pigment, 136 
'Red snow' (hung hsiieh), 179 
Redoubts, 241 
Reduction (hum pan) ,  261 
Reel of the fishing-rod, 12 

' Refined elixir' (lien tan), 83 
Reflux condensation, 196 
Regularity and repetitiveness in Nature, vs. 

uniqueness and unpredictability, 107 (c) 
Religious experience, 108 

and natural science, rorvii, 107 
Renou & Filliozat (I), 163 
Reports on Spiritual Manifestations. See Sou 

Shen Chi 
Respiratory exercises, 8, 12, 23 (e), 82, I 12, 141, 

176, 198, 199, 201, 20.5 
Retribution, 106, 194 
Revivification, 137 
Revolts and uprisings 

of An Lu-Shan, 114, 141 (d), 182 
Boxer, I 17 
of Huang Chhao, I 14, 182 
of Shih Ssu-Ming, I 14, 182 
of Wang Hsiao-PO and Li Shun, 192 

Rey, Jean (chemist, + 1582 to after + 16459, 247 
Rhinoceros horn, 133 
Ricci, Matteo (leader of the Jesuit mission, 

+l552 to +161o), 218, 221, 224, 227, 229, 
238 

Rites Controversy, 221-3 
'River chariot' (ho chM, lead), 66, 67 
Rock-salt, 78, 87, 142-3, 233 
Rocket weapons, 184 
Rolfinck, Wemer (chemist, + 1599 to +1673), 

232 (8) 
Roman Empire, amount of gold held by, 37 
Romans, 3 (f), 29 (a) 
Rouge powders and creams, 126, 127 
Royal Society, 152 
Rudolf I1 (Holy Roman Emperor, r. +l576 to 

+1612), 191 (b) 
R* (ouranic spirit, somewhat analogous to hun), 

48 
Ruhland, Martin (alchemical lexicographer, 

+1612), 152 
Russia, 249 
Rust. See Corrosion 

A Sack of Pearls from the Thne Heavens. See 
San Tung Chu Nang 

Sacrifices, 37, 108 
' f& and s b ,  31933 

to the furnace spirit, 29, 31, 240 (f) 

Sadvaha (Indian king), 162 
Safflower (hung hua). See Plant genera, 

Carthamus 
Saga (Japanese emperor, r. + 809 to + 823), 178 
Sakti goddesses, 166 (a) 
Sal arnrnoniac, 69, 146, 159, 173, 195, 198, 

210 (f), 2339 239, 245 
Saliva, 57, 155 

of foxes, 189 
Salt, 78, 89, 102, 131, 137, 181,234 

and preservation of dried meat, 104 
Saltpetre, 14, 79, 98, 102, 109, 137-8, 139, 146, 

1599 196, 198, 234, 237, 239, 240, 243, 246 
cooling of water by the addition of, 225 
ingestion of, 9, 78, 89, I& 

technical term, 89 
San-F&g Tan Chiieh (Chang San-F&ng's In- 

structions about Enchyrnomas), 209 
San Kuo Chih (History of the Three Kingdoms 

period), 96 (4, 97 (cc) 
San Mao Chtin. See The Three Lords Mao 
San-shih-liu Shui Ching (Manual of the Thirty- 

Six Aqueous Solutions), 105 
San-shih-liu Shui Fa (Thirty-Six Methods for 

Bringing Solids into Aqueous Solutions), 105, 
120 

San tung. See the Three Heavens 
San Tung Chhiung Kang (Essentials of the 

Magnificence of the Three Heavens), I 14 
San Tung Chu Nang (A Sack of Pearls from the 

Three Heavens), I 12, I 14 
San Yen. See the Three Collections 
hnaka, identity of, 164 
Sanaka So (I), 123 
Sandalwood oil, 48 
di Santillana, Giorgio, xxvii 
Saponins, 138 (a), 232 
Sappan. See Plant genera, Caesalpinia 
Satavghana (Indian king, +znd century), 162 
de Saussure, Leopold (historian of astronomy, 

1866 to 1925), xx 
Sceptical Chymist (Boyle), 172, 235, 241 
Sceptical rationalism, 10- 

combined with empiricism at the Renaissance, 
107 ( 4  

'Scepticism' and 'enthusiasm', marriage of, at 
the Renaissance, 107 (e), 108 

Schall von Bell, John Adam (Jesuit, + 1640), 221, 
235-6, 237, 239, 240-1 

Sche.de, C. W. (chemist, + 1742 to + 1786)~ 221 
Schipper, K. (I), 34 
Schlegel (I I), 232 
Scholasticism, 172 
School of Foreign Languages (Peking), 252,254 
School of Naturalists (Yin-Yang Chia), 5, 12-19 
Shreck, Johann (Jesuit, +l576 to +1630), 

228 (C), 235, 236, 242 
Science 

continuity and universality of, xxiii-xw 
4 . - & i  

Islamic. See Islamic science 
modem, xxiv-xxxi, 108, 152,217, 220 
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Science (cont.) 
and morality, gxvii i-k,  227 
philosophy of, 149 
religion and, xxiii, xxvii, 107 
research in, 107 (e) 
women and, 191 

Scientific revolution 
inhibition of, in China, m, 219 
in the West, 75 

Scientific Sketches. See K O  Chih T s h o  
Scroll painting, 136 
Scyths, 229 
Secrecy. See Alchemists, secretiveness of 
Secret Art of Penetrating the Mystery. See Thung 

Hsiian P i  Shu 
Secret Doctrine of the Numinous Cinnabar and 

the Great Elixir. See Ling Sha T a  Tun Pi  
Chaeh 

Secret Instructions concerning the Jade Chamber. 
See Yii Fang P i  Chiieh 

Secretary's Commonplace Book. See M O  0 
Hsiao Lu 

Seimi Kaisa (Treatise on Chemistry), 255 
Selections from the Tao Tsang. See Tao Tsang 

Chi Yao 
Selenite, 88, 131 
Self-cultivation (hsiu k g ) ,  205, 219 
Self-mummification, 176 
Self-mutilation, Buddhist, 165 
Self-purification, 167 (b) 
Semen, 155 
Sesame oil, 137 
Setsuya Yoketsu. See Sh& Yang Yao Chilch 
Seven Bamboo Tab1e.h of the Cloudy Satchel. 

See Yiin Chi Chhi Chhien 
The Seven Divisions (pu, of Taoist literature), I 13 
' Seven-fold cyclically-transformed cinnabar', 138 
The Seven Perfect-Truth Masters (of the 

Northern School of Taoism), 204-5 
Sex 

and Taoist ideas in Japan, 176 
and Taoism in China, 37 (d), 205 
and alchemy,'57, 69, 145, 201, 214, 
of metals and minerals, 88 (c), 95, 97, 166 (d) 
Tantric liturgical, 166 (a) 

Sex hormones. See Hormones 
Sexual techniques, 39, 55 (a), 56 (c), 57, 70-1, 

82, I 14, 201, 205 
Shamanism, 8, 13 (b), 17, 50 
Shan Hai Ching (classic of the Mountains and 

Rivers), 23, 24, 229 
Shan Tao-Khai (Taoist adept, fl c. + ~ I O ) ,  I 12 
Shang (period), 5, 17 
Shang-Chhing (class of Taoist scriptures), 76 
Shang-Chhing Hun Hsiang Chien Chien Thu (The 

Sword and Mirror Diagram embodying the 
Image; a Shang-Chhing Scripture), 141 

Shang Yang Tzu. See Chhen Chih-Hsii 
Slzang Yang T z u  Chin Tan T a  Yao. See Chin 

Tan T a  Yao 
ShangchhCng Kung. See Pu Chh&ng 
Shanghai, 252 

Shanghai Polytechnic Institute and Reading- 
Rooms, 255 

S h o  lien ('transmutation by heating', an al- 
chemical phrase but perhaps also a reference 
to the Buddhist practice of self-mutilation), 
165 

Shao Ong (Early Han court thaumaturgist, 
-17.1)~ 31, 33 

She T a  Chh&g Lun Shih (Explanatory Discourse 
to assist the Understanding of the Great 
Vehicle), 164 

Sh& Yang Yao Chueh (Important Instructions for 
the Preservation of Health conducive to 
Longevity), I79 

Shen (ancient term for a god, later the spirit in 
man; and in Neo-Confucian philosophy, a 
term for expansion-dispersion processes), 196 

Shen Chih-Yen (Thang alchemical writer, 
c.+864), 171 

Shen-Chou (magical island of the immortals), 18 
Shen Hsien C h w n  (Lives of the Holy Immortals), 

52, 75, 101, 110 
S h m  Hsien T h u n ~  Chien (General Survev of the 

Lives of t h e ~ o l ~  ~rnhortals), 30, 39, 51 
Shen I-Ping (Taoist, + 1708 to + 1786), 218 
Shen Kua ( + I  ~th-century astronomer, engineer 

and high official), 187 
Shen Nung P& Tshao Ching (Pharmacopoeia of 

the Heavenly Husbandman), 5, 9 (e), I I (b), 
461,  105 

S h m  Nung Ssu Ching (Four Books of Shen Nung), 
105 

Shen tan ('magical elixir'), 83 
Shen Tsung (Ming emperor, r. +1573 to 

+1620), 44, 117 
Shen Wan-San (Ming alchemist, + 15th century), 

209 
Shen Yin Tzu (Thang Taoist editor), 114 
Shen Yii-Hsia (Ming woman alchemist, + 15th 

century), 209 
Sh& Shui Yen Than Lu (Fleeting Gossip beside 

the River ShCng), 187 
Shenthu Pieh-Chia (Taoist alchemist, c. +885), 

174 
Shenthu Ssu-Ma, 174 
Shih Chi (Historical Records), 6, 12, 17, 20, 29, 

47 
Shih chung huang tzu (brown haematite), 9 (c) 
Shih Ho (aurifactive alchemist, +4th century), 

I11 
Shih hsien-s&g tun fa (Teacher Shih's elixir 

method), 91 
Shih Khuan-Shu (Han alchemist, c. - IZI), 31-2 
Shih Ming (Explanation of Namm Dictionary), 

16, 126 
Shih Shuo Hsin Yii (New Discourses on the Talk 

of the Times), 45 
Shih Ssu-Ming's rebellion (+ 8th century), I 14, 

182 
Shih Thai (Sung physiological alchemist, d. 

+ 1158), 203 
Shih TshCn (Taoist biographer, +qthcentury), I I I 
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Shih Tsu (Chhien Chin emperor). See F u  Chien 
Shih Tsung (Northern Chou emperor, r. 

to +561), 165 
Shih Tsung (Jurchen Chin emperor, r. + 1161 to 

+119o), 116 
Shih Tsung (Ming emperor, r. + 1522 to + 1567), 

212 
Shih Tzu-Hsin (Secretary in a Han Prime 

Minister's office, and would-be aurifactor), 
82-3 

Shih W u  Chi Y m  (Records of the Origins of 
Affairs and Things), 126 

Shih Yao Erh Y a  (Synonymic Dictionary of 
Minerals and Drugs), 88, 89, 129, 138, 
151-3. 156 

Shimao, Eikoh (I), 255 
Shingon Buddhism, 177 
Shingii, tomb of Jofuku (Hsit Fu) at, 18 
Shintoism, 175-6 
al-Shirgzi, Qutb al-Din (+ I~OO), xxix 
Shoku-Nihongi (Chronicles of Japan, continued), 

I74 (f) 
Shoku-Nihonkoki (Chronicles of Japan, still 

further continued), 179 (a) 
Shhain Treasury, Nara, 84, 128 (j), 178 
Shu Chi-Chen (Chin alchemist, +4th century) 

I21 
Shu Ching (Historical Classic), 4 
Shugmd6 (mountain asceticism) cult, 175 
Shui yin. See Mercury 
Shuiyin f& (quicksilver powder, i.e. calomel), 124 
Shui-yin shuang tan (calomel), 128 
Shun Yang Tzu. See Lti Tung-Pin 
Shun- Yang Lu Chen-Jen Yao Shih Chih (The 

Adept Lii Shun-Yang's (Book) on Prepara- 
tions of Drugs and Minerals), 19, 147-8 

Shunyii I (physician, - 21 6 to c. - 147), 46-7 
Shunyii Shu-Thung (Han administrative officer 

and alchemist, c. + 150)~ 50, 55, 77 
Shuo W& dictionary, 5 
Si-d6ng (Annamese king, +and century), 75 
Siberian tribes, 174 
Sikshananda (translator, + 699), 164 
Siliceous clays, 15 
Silver, I, 155, 163, 217, 219, 233, z++ 

black lead and, 78 
blackened by the vapours of sulphur, 31 (a) 
changed into 'gold', 161, 244 
in coinage, 37 
ingestion of, 2, 78, 99, 135. 14.4 
making of. See Argentifaction 
projection for, 199 
transformed to look like gold, 104 
vessels of, 212 

Silver chloride, 236, 239 
Silvering, 123, 207 (a) 
Similarities and Categories of the Five (Sub- 

stances). See W u  Hsiong Lei 
Similarities and Categories of the Five (Sub- 

stances) in the Kinship of the Three. See 
Tshan Thung Chhi W u  Hsianz L& 

Similarities and Categories of (Substances formed 

by) the Five Elements. See W u  Hsing 
Hs~~nng Ln' 

Similia cum similibus agunt, 145, 201 
Sinophilism, movement against, 228 
Sivin, Nathan, xx-xxi, xxiv, xxv, mix, xxxi; (I), 

102, 132, I33 
Sixteen-fold Cvcljcallv-Transformed Gold Elixir 

prepared by t h e - ' ~ e s p o n d i n ~  to the Chhi' 
Method. See Km Chhi Shih-liu Chuan Chin 
Tan 

Slave-girls, 192 
Small Encyclopaedia of the Principles of Things. 

See W u  Li Hsiao Shih 
Smelting, 84, 102, 139, 232, 236 
' Snow-silver', 170 
Soap, 137 

-making, 232 
Soap-bean pods, 138, 159, 232 
Soapstone, 15, 84 
Social and economic factors, in the break-through 

of the scientific revolution, xxviii 
Soda. See Natron, Nitre 
Sodium, 233, 250 
Sodium aluminate (12 sumt m),  259 
Sodium borate, 232 
Sodium carbonate, 158, 232 
Sodium chlorate (lii sua m),  259 
Sodium chloride, 196, 232 
Sodium nitrate, 158, 232 
Sodium sulphate, 131, 143, 145, 158, 232 
'Soft elixir' (jou tan), 83 
Solar plexus, 151 (a) 
Solders, 232 
Solubilisation processes, 160 (a) 
'Song of Potable Gold', I 50 
S6njo (Korean king, r. + 1568 to + 1608), 167 
' Sophic lead', 155, 217 (c) 
'Sophic mercury', 201 (b), 217 (c) 
'Sophic sulphur', 201 (b) 
Sores, 78 
Sorites, 29 (f), 31 (b) 
Sou Shen Chi (Reports on Spiritual Manifesta- 

tions), 80 
' Soul-recalling elixir', 99 
Southern School of Taoism. See Taoism 
Soxhlet continuous extraction process, I 70 
Spagyrical. See Alchemical 
Spanish colonialism, 223 (a) 
Spengler, Oswald, xxiii-wiv 
Spirits and ghosts. See Ghosts and Spirits 
Spizel, Theophilus (sinologist, + 1660), 7 (d) 
Ssu fu. See Four Ancillaries 
Ssu Ming (Director of Destinies, a Taoist 

divinity), 29 (c) 
Ssu Shih T s u a  Yao (Important Rules for the 

Four Seasons), 178 (d) 
Ssuma Chhkng-Chkn (Taoist alchemist, C. + 639 

to C. +727), 121, 140-1 
Ssuma Chhien (Early Han Historiographer- 

Royal), 2, 29, 33,46 
Stalactites, used in elixlrs, 131, 179 
Stalagmites, used in elixirs, 131 
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Stannic sulphide (mosaic gold), 99 (f), 233 (g) 

earliest known preparation of, 103 
Staphylococcal infections, 47 
State support cif research, 29, 31, 35, 82, 117, 

185, 189, 252 
Stein, 0. (I), 162, 164 
Stick lac (tzu kung), 126 
Stills 

for distilling mercury, 198 
'Moor's head', 259 

Stone beads, 3 
Stove platform, 198 
Strange Tales New and Old. See Chin Ku  Chhi 

Kuan 
Strickmann, M. (z), 123 
Study of the Kinship of the Three. See Tshan 

Thung Chhi Khao I 
Styles. See Philosophical names . . . - Styria (Austria), peasants of, 135 
Su Chh&. See Su Ying-Pin 
Su Lin (Han adept, d. c. -h), 40 
Su Lo (Hsin magician-technician, + IO), 37 
Su Shen Liang Fang (Beneficial Prescriptions 

collected by Su Tung-Pho & Shen Kua), 193 
Su Shih. See Su Tung-Pho 
Su Sung (high official, astronomer and engineer, 

+l020 to +1101), xxx 
Su Tung-Pho (poet, + 1036 to + I  IOI), 193-4 
Su Tzu-Chan. See Su Tung-Pho 
Su Tzu-Yu. See Su Ying-Pin 
Su Ying-Pin (scholar and writer, brother of Su 

Tung-Pho, + 1039 to + r r IZ), 182,193,194 
Su Yuan-Lang. See Su Yuan-Ming 
Su Yuan-Ming (alchemist, physician and writer), 

+3rd and +4th centuries), 130, 145 
' Subduing', of chemicals, 137 (m), 138, 158 (c) 

See also ' Killing' and 'Controlling' 
Sublimation process, 131, 137 

of chlorides of mercury, 124 
of mercury and sulphur, 74, 231 
purification by repeated, 85 

Subtle Discourse on the Alchemical Elaboratory. 
See Tan Fang Ao Lun 

'Subtle sprouts' (ling miao), 210 
Succinic acid, 236 . - 
Sufis, xxvi 
Dr Sui (Archiater-Roval or Phvsician to the 

Prince of Chhi, d. c. - 160), 47 
Sui Shu (History of the Sui Dynasty, biblio- 

graphy), 15 24, 25, 52, 160, 163, 199 
Suicide, Buddhlst and political, 165 (d) 
Sulpha-drugs, 47 
Sulphate cations, 102 
Sulphide films, 147 
Sulphur, 14, 67, 68, 74, 87, 89, 98, 131, 133, 135, 

137-8, 144, 159. 173, 181, 196,201,243,244 
and attainment of immortality, 146 
combustion of, 246 
heated with realgar, saltpetre and honey, 78-9 
polymeric, 137 

Sulphur and mercury, 74,78, 79 
cyclical transformation of, 14 (a), 126, 198 

Sulphur-mercury theory of metals, 238, 245 
Sulphuric acid, 237-8, 239-40 
Sulphydryl groups, 147 
Sun Kung Than Phu (The Venerable Mr  Sun's 

Conversation Garden), 193 
Sun Pu-Erh (woman adept, seventh and last of 

the Seven Masters of the Northern School of 
Taoism, + I I 19 to + I 183)~ 205 

The Sun-Ilays Master's Pharmaceutical Natural 
History . . . See Jih Hua Chu Chia P& Tshao 

Sun Sh&ng (Sung scholar and writer, c. + 1085), 
I93 

Sun-spots, xxix 
Sun Ssu-MO (alchemist, physician and writer, 

c. +581 to after +672), 46, 121, 132-8, 145, 
159, 197, 219, 220, 246 

his style, 133 
Sun Thai-Chhung (Thang alchemist, +744), 148 
Sun Wen-Thao (Liang alchemist, +6th century), 

I21 
Sun Yu-Yo (Taoist alchemist, d. +489), 121 
Sung (dynasty), 190 

decline of alchemy in, 182 
alchemical compendia in, 196-9 

Sung-shan Mountains, I 19, 132, 146 
Sung Shih (History of the Sung Dynasty), 79, 

158, 163, 183, 194 
Sung TC-Fang (Taoist editor, + 1237), I 16, 205 
Sung Wu-Chi (Warring States adept), 13 
Sung Ying-Hsing (encyclopaedist of technology, 

+ 16371, 126,219 ( 4  
Supplement for the Pharmaceutical Natural 

Histories. See P& Tshao Shih I 
Supplement to the Beginnings of All Things. See 

Hsii Shih Shih 
Supplement to the Record of the Investigation of 

Things. See Hsii PO W u  Chih 
Supplement to the Thousand Golden Remedies. 

See Chhien Chin I Fang 
Supplementary Amplifications for the Great 

Pharmacopoeia. See P& Tshao Kang Mu 
Slzih I 

Supplementary Taoist Patrology of the Wan-Li 
reign-period. See Wan-Li Hsii Tao Tsang 

Surface-enrichment techniques, 49, 129, 147, 
207 (b), 230 

The Sword and Mirror Diagram embodying the 
Image. . . See Shang-Chhing H a  Hsiang 
Chien Chien Thu 

Symbolic animals, 153 (e), 153 (f), 156 (a), 156 (e) 
Symbolic colours, 67 
Symbolic correlations, xxv, 58, 96 (d), 181 
Symbolic notation in Chinese alchemy, 152-5 
Sympathetic magic, 3 
Synonymic Dictionary of Minerals and Drugs. 

See Shih Yao Erh Y a  
Synonyms. See Alchemical synonyms and meta- 

phors 
Szechuan (province), 173, 174, 192 

T a  Chih Tu Lun (translation of the Mahd- 
prajfiapciramito-padeia S%stra), I 6 I, 162 
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Ta Chin Hdan Tu Pao Tsang (Precious Patrology 
of the Mysterious Capital (i.e. the Taoist 
Church) collected in the Great Chin 
Dynasty), I I 6 

Ta Fang Kuang Fo Hua Yen Cling (translation of 
the Avatamsaka Sutra), 164 

Ta Huan Tan Chao CItien (An Elucidation of the 
Great Cyclically-Transformed Elixir), 180, 
181 

Ta Sung Thien Kung Pao Tsang (Treasures of the 
Heavenly Palace; the Great Sung Patrology), 
"5 

Ta Tan Chi (Record of the Great Elixir), 51 
Ta Tan Chhien Hung Lun (Discourse on the Great 

Elixir of Lead and Mercury), 172 
Ta Tan Chih Chih (Direct Hints on the Great 

Elixir), 205 
Ta Tan W& Ta (Questions and Answers on the 

Great Elixir), 79 
Ta Thang Hsi Yii Chi (Records of the Western 

Countries in the Time of the Great Thang 
Dynasty), 162 

Ta-Tung Lien Chm Pao Ching, Chiu Hum Chin 
Tan Miao Chiieh (Mysterious Teachings on 
the Ninefold Cyclically-Transformed Gold 
Elixir, according to the Precious Manual of 
the Re-casting of the Primary (Vitalities); 
a Ta-Tung Scripture), 141-2, 143 

Ta-Tung Lien Chen Pao Ching, Hsiu Fu Ling-Sha 
Miao Chiieh (Mysterious Teachings on the 
Processing of Numinous Cinnabar, according 
to the Precious Manual of the Re-casting of 
the Primary (Vitalities); a Ta-Tung Scrip- 
ture), 1419 743 

Ta-Yuan. See Ferghana 
Taboos, 106 
Tabula Smaragdina, 193 
Tai Hou chhi tzu. See Lady of Tai 
Tai I Phien (On Replacing Doubts by Certainties), 

228 (C) 
Takada Chitsugi (Japanese pharmaceutical adept, 

c. +850), I79 
Taketwi Munogat& (Tale of the Bamboo- 

Gatherer), 176 
Takizawa Bakin (Japanese novelist, c. 1820), 175 
Talc, 15, 733 
Tale of the Bamboo-Gatherer. See Taketori 

Monogatari 
Tales of Today and Long Ago. See Konjaku 

Monocatari 
Talismans (fu), 3, 7, 106, 114, 153 (a), 176, 188, 

190, Fig. 1362a, caption 
Tamba no Yasuyori (Japanese physician and 

compiler of medical texts, +g&), 177 
Tamjing (Korean Buddhist priest, +61o), 177 
Tan (cinnabar, or elixir), 4, 8&1, 89, 99 
Tan Ching Yao Chiieh (Essentials of the Elixir 

Manuals), 128, 133, 135, 137, 138, 246 
Tan-Chou (magical island of the immortals), 

I9  
Tan Fang Ao Lun (Subtle Discourse on the 

Alchemical Elaboratory), I 97 

Tan Fang Ching Yuan (The Mirror of the Al- 
chemical Elaboratory; a Source-book), 158 

Tan Fang Chien Yuan (Mirror of Alchemical 
Processes (and Reagents); a Source-book), 
158, 180, 181, 211 

Tan Fang Hsii Chih (Indispensable Knowledge for 
the Chyrnical Elaboratory), 198 

Tan Lun Chiieh Chih Hsin Chien (Handbook of the 
Secret Teaching concerning Elixirs), 172,173 

Tan sha. See Cinnabar 
Tan Thai Hsin Lu (New Discourse on the 

Alchemical Laboratory), 21 I 

Tan tkien. See Red Regions 
Tan- Yang Chen yen Yii Lu (Precious Records of 

the Adept Tan-Yang), 204 
Tan-Ymg Shen Kuang Tshan (Tan Yang (Tzu's 

Book) on the Resplendent Glow of the 
Numinous Light), 204 

Tan Yang Tzu. See Ma Yii 
Tanaka Minoru (3)- 255 
Tancke, Joachim (anatomist, alchemist and 

chemical practitioner, + 1537 to + 1609), 
236 (h). See 'Valentine, Basil' 

Tang Shan mountatns, 127 
Tanning, 210 (g) 
Tantrism, 36 (f), 161, 166, 176-7 
Tao kuei (a 'large knife-point' of a substance, 

rough unit of measurement), 72 (f) 
the Tao of Nature, 59-60, 1089 ,  210 (i) 
Tao Shu (Axis of the Tao), 55 
Tao Su Fu (Ode on a Girl of Matchless Beauty), 

17 (f) 
Tao Tl Clzin~ (Canon of the Tao and its Virtue), 

52, 116, 194, 217, 222 ( 4  
Tao Tsang (Taoist Patrology), 40, ++, 51, 53, 54. 

78, 79, 105, 109, 110, 111, 112, 113-17, 120, 
128, 132, I 42, 145, 146, 158, 172, 196, 197, 
203, 204, 20.5 

burning of, 208 
first definitive edition of (+ I O I ~ ) ,  115, 183, 

185 
printing of, 115, 190, 216 

Tao Tsanz Chi Yao (Selections from the Tao 
Tsaw), 54,117 

Tao Tsang Hsii Phien Chhu Chi (First Series of a 
Supplement to the Taoist Patrology), 218 

Tao Wu T i  (Thopa Kuei, emperor of the 
Northern Wei Dynasty, r. + 377 to +409), 
117 

Taoism and Taoists, xxiii, xxxiv, 8, 43, 52, 55, 
56,75, 178, 169, 184,219,224,243 

and attainment of immortality, 4, 21, 23 
and Buddhism, 191 
and the development of natural science, 107-8 
and elixir-making, 166, 250 
and experimentation, 107 (e) 
in Japan, 175-6 
liturgies, 108, 166, 190 
and magic, 106, 108, 120 

manual work and, 208, 219-20 

and modern science, xxvj 
myths and legends, 23 
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Taoism and Taoists (cont.) 
Northern School (Pei Tsung), 200, 203-8 
poverty of, 2 

red regarded as 'auspicious' by, 6 
secret cover-names used by, 104 
Southern School (Nan Tsung), ZOO-3,208, 218 
supported by Sung emperors, 182,190-1 
suspected of subversive political ideas, 208 
women and, 39 

Taoist alchemists, 4, 26, 28-9, 36, 76, 106, 212 
Taoist ceremonies, 69, 72, 106, 196 
Taoist Church, 120, 161 
Taoist Patrology. See Tao Tsang 
Taoist Patrology of the Ch&ng-Thung reign 

period. See Chhg-Thung Tao Tsang 
The Taoist Patrology. compiled in honour of 

Royal Longevity. See Wan Shou Tao Tsang 
Taoist Section of the Bibliography of the Seven 

Classes of Books. See Chhi Lu (Hgen Tao 
Lu) 

Taoist writings, 105, I 13-17 
destruction of, 44, 1 14, 182 
search for, "5, 182 

Tartars, 229 
Tchine-ch6, 243 
Tea-drinking, 68 (g) 
Technical knou.ledge, and alchemy, ZIWZO 
Technical Methods of the Adept (KO) Chih- 

Chhuan, with Critical Annotations. See 
Chih-Chhn Chen yen Chiao Chhg Shu 

Technical terms, 206 
alchemy, 152 
ambix, 199 
amethyst, 89 
amino-acid, 261 
biochemistry, 259 
bismuth, 259 
bromine, 259 
calomel, 124, 125, 127, 128-9, 133 
carbon, 259 
categories, 145, 146 
chemical substances, 14-16, 232 (c), 259, 261 
chemistry (modem), 252,254,255,261 
cinnabar, 66, 87, 150, 153. 156, 157 
common salt, 89 
copperas, 89, 239 
corrosive sublimate, I zq-5 
' doubling', 136 
elixirs, 20, 45, 83-5, 86-7, 88 
gases, 259 
gold, 87, 104 
heating processes, 143 
hydrogen, 261 
jet, 96 (cc) 
lead, 66, 67, 68, 127-8; metallic, 157 
medical sciences, 259 
mercury, 4, 5, 66, 84 (3, 87, 88, 104, 153, 156, 

157, 259 
metal, 259 
minium, 68 (e) 
mono-sodium orthophosphate, 261 
natron, or nitron, 232, 245 

nitre, 157 
nitric acid, 239 
oxygen, 247 (d1.259 
pharmacy, 146 
phosphorus, 261 
plant drugs, 47 
projection, 38 (b), IOI 

realgar, 89 
reduction, 261 
sal ammoniac, 239 
saltpetre, 89 
silver, 104 
sodium aluminate, 259 
sodium chlorate, 259 
tetrahydro-furane, 261 
vinegar, 157 
vitamin, 259 (a) 

Technicians, 28, 35-6, 38, 107, 219-20 
Techniques for attaining longevity and material 

immortality, 13, 14, 29, 75, 205 
dietary. See Dietary regimens 
gymnastic, 20 

meditational, xxxv, 8 
pharmaco-sexual, I 67 
respiratory. See Respiratory exercises 
sexual. See Sexual techniques 

Technology, and morality, xxviii 
Temkin, 0. (3), 45 
Templars, 223 
Temples 

Arising of the Yang, Terrace of the. See Chhu- 
Yang Thai 

Buddhist, renamed by Taoists, 191 
Chhien-fo-tung (MO-kao-khu, Buddhist), I 50, 

165 ( 4  
Chhu-Yang Thai (Taoist), KO Ling, Hangchow, 

81 (b) 
Chhung-HsU Kuan (Taoist), h - f o u  Shan, 

81 (a), Fig. I353U, caption 
Erh-Hsien Ssu (Taoist), Chheng-tu, 117 (b) 
Eternal Heaven. See Thien-Chhang Kuan 
Golden Glory Island Shrine. See Kinkazan 

Jingu 
Grand Unity. See Thai-I Kuan 
Great Eastern. See Tadaiji 
Great Loving-Kindness. See Ta-Tzhu Ssu 
Hsuan-Tu Kuan (Taoist), I 14 
Khai-Yuan Ssu (Buddhist), Tingchow, built 

by Wang Chieh, 187 
Kinkazan Jingu (Shinto), I 74 (f) 
Mysterious Capital. See Hsuan-Tu Kuan 
Opening of Origins. See Khai-Yuan Ssu 
Pai-Yiin Kuan (Taoist), Peking, 117, 250 
Pure Yang. See Shun-Yang Kung 
Shun-Yang Kung (Taoist), Thaiyuan, in 

honour of Lii Tung-Pin, 148 
Ta-Tzhu Ssu (Buddhist), 192 
Taoist, 195 
Thai-I Kuan (Taoist), 140 
Thang Temple of Monks from the Four 

Directions. See Tbshadaiji 
Thien-Chhang Kuan (Taoist), I 16 

NBB 
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Temples ( c a t . )  
Tadaiji (Buddhist), Nara, 175 
Tashadaiji (Buddhist), Nara, 178 
Tunhuang cave-temples. See Chhien-fo-tung 
Two Immortals. See Erh-Hsien Ssu 
Vast Inane. See Chhung-Hsu Kuan 
White Clouds. See Pai-Yiin Kuan 

Temporary death, and resurrection, 51, 166 
Ten-day week, 19 
The Ten Thousand Infallible Arts of the Prince 

of Huai-nan. See Huai Nan Wan Pi  Shu 
Ten Types of Secret Books on the Verification of 

the Tao. See C h h g  Tao P i  Shu Shih Chung 
Tendai wuyaku (drug-plant), 18 (b) 
T&ng Yo (Chin Governor of Canton, +4th 

century), 81 
T&ng Yu (Liang adept, d. +515), 120 
Tequesquite, 232 
Terebinthus. See Plant genera, Pistan'a 
Terrentius. See Schreck, Johann 
Tetrahydro-furane ( i  yang wu yuun), 261 
Textile technology, 261 
Thai-Chhing Chen Jen, 85 (b) 
Thai-Chhing Chen Jen T a  Tan (The Great Elixira 

of the Adepts; a Thai-Chhing Scripture), 
132 (g) 

Thai-Chhing Chin I Shen Tan Ching (Manual of 
the Potable Gold (or Metallous Fluid) and the 
Magical Elixir (or Enchymoma); a Thai- 
Chhing Scripture), 96 (c), 99 

Thai-Chhing Shih P i  Chi (The Records of the 
Rock Chamber; a Thai-Chhing Scripture), 
96 (4, 99, 130, 131, 138, 198 

Thai-Chhing Tan Ching (Manual of the Grand- 
Purity Elixir), 78, 86, 96 (c) 

Thai-Chhing Tan Ching Yao Chaeh (Essentials 
of the Elixir Manuals for Oral Transmission; 
a Thai-Chhing Scripture), 132, 197, 198 

Thai-Chhing Yii Pei T z u  (The Jade-Tablet 
Master, a Thai-Chhing Scripture), 79 

Thai Chi Chen-Jen Chiu C h w n  Huan Tan Ching 
Yao Chiieh (Essential Teachings of the 
Manual of the Supreme-Pole Adept on the 
Ninefold Cyclically-Transformed Elixir), 199 

Thai Chi Chen-Jen Tsa Tan Yao Fang (Tractate 
of the Supreme-Pole Adept on R.liscellaneous 
Elixir Recipes), 199 

Thai-Chi KO Hsien-Ong Chuan (Biography of the 
Supreme-Pole Elder-Immortal KO), 76 

Thai-Ho Chen Jen. See Yin Kuei 
Thai Hn' Shui Fa (Hydraulic Machinery of the 

West), 234-5 
Thai Hsuan Nii (legendary woman alchemist), 42 
Thai-I hnin shuo chung shih (probably realgar), 

89 
Thai-I Kuan (temple), 140 
' Thai-I Soul-Recalling elixir', 92 
Thai-Ku Chi (Collected \t7orks of (Ho) Thai-Ku), 

20.5 
Thai-pai Shan mountains, 141 
Thai Phing Ching (Canon of the Great Peace and 

Equality), 6 (a), 75 

Thai-Phing Yil Lan (Thai-Phing reign-period 
Imperial Encyclopaedia), 15, 26, 39 

Thai Shan, Mt, 33 
Thai-Shang Tung Fang Nei Ching Chu (Esoteric 

Manual of the Innermost Chamber, with 
Commentary), 40 

Thai Tsu (Later Liang emperor, r. +go7 to 
+914)3 180 

Thai Tsung (Thang emperor, r. + 627 to + 649), 
132 

Thai Tsung (Sung emperor, r. +976 to +997), 
115, 182, I94 

Thai Wu T i  (Northern Wei emperor, r. +424 to 
+452), 118 

Thai Yang Nu. See Thai Hsuan NU 
Thai-Yang Tao, 6 (a) 
Thai Yin Nu. See Thai Hsuan Nu 
Than Chhu-Tuan (second of the Seven Masters 

of the Northern School of Taoism, + I  123 
to + 1185), 204 

Than hsien-s&g Shui Yan Chi (Mr Than's 
Records of Life among the Mountain Clouds 
and Waterfalls), 204 

Than Ssu-Hsien (Taoist biographer), 76 
Than Ssu-Thung, 254 
Thang (period), 79, 114, 146, 160, 199, 201, 231, 

246 
alchemy, 198 
bibliography, 52 
Indian-Chinese chemical contacts, 139-40 
literature and poetry, 148-50 
manuscripts, 247 

Thang Kung-Fang (Han immortal), 19 
Thang Shen-Wei (Sung pharmaceutical natura- 

list, +108o), 31 (a) 
Thao Chhu-Ching. See Thao Tan 
Thao Chih (Thang writer on physiological 

alchemy), 172, 173 
Thao Chung-W&n (Ming high official, + 16th 

century), 212 
Thao Hung-Ching (pharmaceutical naturalist, 

alchemist and physician, +456 to +536), 
xxix, 39 (b), 46, 108 (b), 110, 113, r r p z o ,  
121, 122, 123, 127, 128, 129, 136, 140, 145, 
219,220 

Thao Tan (Chin adept), 112 
Thaumaturgists, 49, 160, 175 
Theophrastus (d. -287), 16 
Theories of categories. See Categories 
Theories of modem type, intrinsic to the scientific 

revolution, 219 
Theravadin Buddhism, 166 
Thien (technical term, to add to or to augment in 

'doubling'), 136 
Thien Tan Tzu. See Ho Ta-Thunn 
Thien ~ u n g  Khai W u  ( ~ x ~ l o i t a t i i n  of the Works 

of Nature), 219 (d) 
Thien Liang-I (Sui or Thang alchemist), 121 

Thien ming sha (probably potash alum), 13g(f) 
Thien Shih Tao (Taoist church), 44 
Things seen and heard in the Western Garden. 

See Hsi Yuan W &  Chien Lu 



Thirty-Six Methods for Bringing Solids into 
Aqueous Solutions. See San-shih-liu Shui Fa 

ThSlde, Johann (industrial chemist, P. + 1580 to 
+ 1612), 123. See 'Valentine, Basil' 

Thopa Kuei. See Tao Wu T i  
The Thousand Golden Remedies. See CWrien 

Chin Yao Fang 
Thread chromatography, 48 (c) 
The Three Classes of Drugs (princely, ministerial, 

and adjutant), 144, 146 
The Three Collections (SanYen, of stories by 

FCng MCng-Lung, ,d. + 1646), 212-13 
Three Commentaries on the 'Poetical Essay on 

the Understanding of the Truth'. See w u  
C h m  Phien San Chu 

The 'Three Corpses' (sun shih, in the body), 176 
The  Three Heavens (sun -g, divisions of 

Taoist literature), I 13 
Three Kingdoms (period), 45,96 (W), 97 (cc), I13 
The Three Lords Mao (San Mao Chiin), 39 (b) 
' Three Messengers elixir', 13 I 
The Three Primary Vitalities, xx, 52 
The  Three 'Red Regions'. See Red Regions 
The  Three Yellow (substances), 201 
Thu Hsiu Chen Chiin Tsao-Hua Chih Nan (Guide 

to (lit. South-pointing Compass for) the 
Creation, by the Earth's Mansions Immortal), 
210 

Thu Hsiu P& Tshao. See Thu H& C h m  CMn 
Tsao-Hua Chih Nun 

Thu PO (the Earth Lord), 23 
Thunder and lightning, 226 
Thung Chih Liieh (bibliography in the 

Chih), 130, 135, 158, 211 (c) 
Thung Hsiian Pi  Shu (Secret Art of Penetrating 

the Mystery), 171 
Thung-tree wood, 26 
Thung Wen Kuan (translation bureau in Peking), 

252 
Tibet, 161, 166, 167 (c), 232 
Tides, 106 
Tien, or Tien hua (projection), 38 (b), 39, 84, 85, 

88-9, 100, 101, 136, 161-2, 174, I99 
Tiger, as symbol, 66 
Tiles, 174, 228 (d), 233 
Time, xxix, xxxiv 
Time-controlling substances, xxxiv 
Time-keeping, xxx, xxxiii 
Tin, 16, IW, 234, 244 

amalgam, 128 
Tin acetate, 236 
Tin-foil, 234 
Tin sulphide. See Stannic sulphide 
Ting (nail, or ingot), 102 

Ting I (Chin alchemist, +4th century), 76, 77, 
121, I42 

Ting Jih-Chhang (statesman, 1823 to 1882), 252 
Titles of all the Taoist Canonsandtheir Meanings. 

See I Chhieh Tao Ching Yin  I 
Toad in the moon, 21 

Tadaiji temple, Nara, 175 
Tomb-guardian figures, 23 (d) 

Tombs, 3 
Chhin, 16 
of Chhin Shih Huang Ti, 4-5 
Han, 16 
of Ho Lu, King of Wu, 5 
of Jofuku, 18 
Kogury6, 167 

Tompion, Thomas, xxx 
Tong& Pogam (Precious Mirror of Eastern 

Medicine), 167 
Tonics, 178 
Toothache, 130 
Tushadaiji temple, Nara, 178 
Tou (Empress Dowager of the Han, - 133), 29 
Tou Tzu-Ming. See Lingyang Tzu-Ming 
de Tournon, Charles Maillard (Latin Patriarch of 

Antioch and papal legate in China, d. 
+ I ~ I O ) ,  222 (a) 

Tractate of the Supreme-Pole Adept on Mis- 
cellaneous Elixir Recipes. See Thai Chi 
Chen-Jen Tsa Tan Yao Fang 

Translations 
from alphabetical languages into Chinese, 255, 

259 
into Chinese, of Western treatises on science 

and technology, 254 
Transliteration, 259, 261 
Transmissions and contacts, 237 

ChineseJapanese, 177 
from East to West, 221, 223, 2361, 234 
Indian-Chinese, 139-40, 164 
from West to East, 136, 234, 250 

Transmutation. See Alchemical transmutation 
'Travelling Canteeny, 29 (f) 
Treasures of the Heavenlv Palace: the Great 

Sung Patrology. See ih. Sung ' ~ h i e n  Kung -- 
pao ' ~ s a n g  

Treatise on Chemistrv. See Seimi Kmkd 
Treatise on the Material Composition of the 

Universe. See Khung Chi ~ ~ ~ h i h  
Trebuchets, 184 
Trees 

bearing 'pure fruit-maidens', 166 
of the sun and the moon, 19 

Tribal peoples 
Amerindians, 3 (e) 
Jurchen Tartars, I 16 
Manchus, 229 
Ob Ugrians, 3 (a) 
of Phu, 3 
ScythS, 229 
Siberian, 174 

Trigault, Nicholas (Jesuit, + 1621), 227, 235, 236 
Trigonal calcium carbonate, 14 
Tripitaka (Buddhist Patrology), 160 
Trithemius (Abbot Johannes, + 1462 to + 1516)~ 

31 (c) 
True and Essential Teachings about the Great 

Magical Cinnabar of the Jade Cavern. See 
Y u  Tung T a  Slzm Tan-Sha Chen Yao Chiieh 

Tsao-hua ch8 (the Author, or Foundation, of 
Change), 210 (i) 

3 w  
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Tsao-Hua Chhien Chhui (The Hammer and Tongs 
of Creation), 21 I 

Tsao-wu cht (the Author of Things, or Nature), 
210 (i) 

Ts&g Kuang Chih Nang Pu (Additions to the 
Enlarged Bag of Wisdom), 213 

Ts&ng Kung-Liang (military encyclopaedist, 
+ 1044)> 184 

Tseng Min-Hsing (Sung scholar and writer, 
+1176), 189 

Ts&ng Tshao (Sung Taoist writer), 55 
Tshai Nu (The Chosen Girl; Taoist goddess), 92 
Tshai Thien (Thang alchemist, c. +885), 173 
Tshai Yung (Later Han scholar), 40 
Tshan Thung Chhi (Kinship of the Three), 5, 17, 

50,519 52, 533 57,872 105, 1309 133, 148,1509 
173,182,183,199,200,206,208,217, 218-19 

earliest extant edition, 53 
ku W& (ancient script) text, 55 
literary style of, 56, 74 
origins of the text, 56 
various interpretations of, 56 ff. 

Tshan Thung Chhi Chhan Y u  (Explanation of the 
Obscurities in the Kinship of the Three), 
549 71 

Tshan Thung Chhi Khao I ( A  Study of the Kinshap 
of the Three), 53 

Tshan Thung Chhi Khou I (Oral Explanation of 
the Kinship of the Three), 55 

Tshan Thung Chhi W u  Hsiang Lei (The Similari- 
ties and Categories of the Five (Substances) 
in the Kinship of the Three), 124, I++, 145, 
I97 

Tshan Thung Chhi W u  Hsiang Ln' P i  Yao (Arcane 
Essentials of the Similarities and Categories 
of the Five (Substances) in the Kinship of the 
Three), 51, I45 

Tshao I Tzu. See Lou Ching 
Tshao Tshan (Early Han minister and alchemist, 

d. - rgo), 11, 20, 77 
Tshao Tshao ( + I 55 to + 220, founder of the Wei 

State in the Three Kingdoms period), 106 
Tshao Yuan-Yii (l), 67 
Tshui Fang (Sung iatro-chemist and naturalist, 

C. + 1045)~ 185, 210, 220 
Tshui Hao (Northern Wei alchemist, c. +440), 

118 
Tshui Hsii Phien (Book of the Emerald Heaven), 

203 
Tshui Hsiian Tzu. See Shih Thai 
Tshui Ts& (Northern Wei alchemist, c. +450), 

118 
Tshui Wen Tzu (Master Tshui-Wen, Han, 

San Kuo or Chin alchemist), 88, 91 
Tso Chuan (Master Tsochhiu's Enlargement of the 

Spring and Autumn Annals), 6 
Tso Tzhu (magician and alchemist in Han, + 155 

to +220), 76, 77, 105 
Tso Yuan-Fang. See Tso Tzhu 
Tso Yuan-Ts& (Thang alchemist), 121 
Tsou Yen (Naturalist philosopher, c. -350 to 

-270). 2, 5, 6, 7, 12-13, 14, 28 

Tsung Hsiao-Tzu (Thang alchemist and diviner, 
c. +880), 173 

Tsurezuregusa (Gleanings of Leisure Moments), 
176 (a) 

Tu ('poison' or 'active principle'), 135 (d) 
T u  Chung (semi-legendary adept), 199 (f) 
T u  Hsing Tsa Chih (Miscellaneous Records of the 

Lone Watcher), 189 
T u  Kuang-Thing (Thang and Wu Tai alchemist, 

+S50 to +933), 121 
T u  Tshan Thung Chhi (On reading the Kinship 

of the Three), 55 
Tuan Chhao-Yung (Ming alchemist, + 16th 

century), 212 
Tucci, G. (4), 163 
Tuku Thao (Wu Tai alchemical writer, c. + 95o), 

158, 180, 211 

Tung F&ng (Han alchemist and physician in 
Annnm, +znd century), 75 

Tung Hsien Pi Lu (Jottings from the Eastern 
Side-Hall), 192 

Tung-Hsiian Chin Yil Chi (Collections of Gold and 
Jade; a Tung-Hsuan Scripture), 204 

Tung 5l i  (Official of the Board of Rites, interested 
in dietary and pharmaceutical macrobiotics, 
C. f ~$00)~ I17 

Tung oil, 233 
Tung Yueh (Chhing historian, + 1660), 125 
Tungkuo Yen-Nien (Han adept, + 1st or + 2nd 

century), 40 
Tunhuang cave-temples, 150,165 (d) 
Tunhuang MSS, 146,247 
' Turkestan' salt, 133 
Tzu-Jan Chi (Collected (Poems) on the Spon- 

taneity of Nature), 204 
Tm-Yang Chen Jen. See Chang PO-Tuan 

(d. + IO~Z) ,  Chou Chi-Thung (c. -60) 

Udagawa Yaan (chemist, + 1798 to 1846), 255 
Udyana, 139 
Unani medicine, 49 
Underworld, 21, 23 
Unity and continuity of human culture, xxiii, xxx 
Unofficial History of the World of Learning. See 

Ju Lin Wai  Shih 
u r ,  49 
Urinary hormones, 78 (c), 179 (a) 
Urine, xxx, 181 ; elixirs from, 36, 78 
de Ursis, Sabatino (Jesuit, + 1612), 235 

Vagnoni, Alfonso (Jesuit, + 1633), 235 
'Valentine, Basil', ps. (chemist, c. 1600), 123, 137, 

237 
Vamaciira, 36 (f), 166 
Vaporisation, 103 
Vauquelin, L. N. (chemist, + 1763 to 1829), 221 
Vega (asterism), 70 (c) 
Veneers, 129 
The Venerable Li's elixir method, 92 
The Venerable Master Lei's Treatise on the 

Decoction and Preparation of Drugs. See 
Lei Kung Phao Chih Lun 
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The Venerable Mr Sun's Conversation Garden. 

See Sun Kung Than Phu 
The Venerable Yen Men's Explanations of the 

Mysteries. See Yen M t n  Kung Miao Chieh 
Lu 

Verdigris, 136, 244 
Verditer, 245 (b) 
Veritable Records of Heaven and Earth. See 

Erh I Shih Lu 
Veritable Records of the Reign of the Emperor 

Montoku. See Montoku Jitsuroku 
Vermilion, 74, 125, 126, 127 

paint used in tomb burials, 3 
Vessels of 'gold', I, 31, 33, 49, 140, 212 

Vessels of ' silver', 212 

Veterinary medicine, 21 I 

Vieta, Franciscus (mathematician, +l540 to 
+ 1603)~ 221 

Vietnam, alchemy in, 167 
Vinegar, 87, 88, 89, 98, 99, 102, 109, 131, 135, 

181, 218 
making of, 23 I 

Vinegar process. See Dutch vinegar process 
Virgil, 3 (f) 
Vitalis of Fumo. See du Four, Vital 
Vitamins, 147 (e) 

technical term, 259 (a) 
Vitriol, 97 (cc), 128, 135, 143, 159 

blue, IOI 

green, 89, 237, 238, 239 
white, 233 

Vitruvius (engineer and builder, c. - 27), 16 
Volatility, 26 (a), 68 (b) 
Volta, Alessandro (physicist, + 174s to 1827), 249 
Volumetric analysis, 9 (e) 
Voyages in search of the elixir of immortality, 13, 

17-19, 31, 339 34-5 
Vyadi (semi-legendary Indian alchemist), 164 

W m  tan practical laboratory alchemy), xx, xxxv, 
57, 663 74, 100, 153, 155, 1719 182, 196, 198, 
203, 206,208,216, 220 

Wai Tan P& Tshao (Iatro-chemical Natural 
History), 185, 210, 220 

W a i  Thai Pi  Yao (Important (Medical) Formulae 
and Prescriptions now revealed by the 
Governor of a Distant Province), 163 

Wakan San%& Zue (Chinese and Japanese 
Universal Encyclopaedia), I 74 (e) 

Taley, A., 21s; (41, 72; (241, 160, 164 
Wamyd Ruijiiha (General Encyclopaeic Dic- 

tionary), 179 ( 4  
Wan (technical term for single inter-carbon bond), 

261 
Wan Hsing Thung Phu (General Dictionary of 

B~O€&P~Y), 243 
Wan-Li Hsil Tao Tsanp (Su~~lementarv  Taoist 

Patrology of the \?an-~i'reign-period), 44, 
117, 216 

Wan Shou Tao Tsang (The Taoist Patrology 
compiled in honour of Royal Longevity), 
115-16 

Wang Che. See Wang Chung-Fu 
Wang Ch&ng (scholar interested in physics and 

engineering, collaborator of Johann Schreck, 
+ 1620), 228 (C) 

Wang Chhang (Han alchemist, + 1st century), 43, 
44 

JVang Chhin-Jo (Taoist scholar and editor, 
+1008), 115 

Wang Chhu-I (fifth of the Seven Masters of the 
Northern School of Taoism, +1142 to 
+ I 198), 205 

Wang Chhung (sceptical philosopher, +z7 to 
+97), 106 

Wang Chhung-Yang's Instructions on the 
Golden Gate and the Lock of Jade. See 
Chhung- Yang C h i n - K m  Yii-So Chiieh 

Wang Chhung-Yang's Records of the Perfect- 
Truth School. See Chhung- Yang Chhuan 
Chen Chi 

Wang Chieh (aurifidive metallurgical techno- 
logist, JI. c. +980 to c. + ~ozo),  186-90, 192, 
207 (c), 219 

Wang Chin (Physician-in-Attendance of the 
Imperial Academy of Medicine, in the Ming, + 16th century), 212 

Wang Chun's elixir method, 92 
Wang Chung-Fu (founder of the Northern 

School of Taoism, + 1113 to + I I ~ O ) ,  148, 
203, 208 

Wang Chung-Kao (Han alchemist, -2nd cen- 
tury), 23 

Wang Fu (Taoist commentator), 55 
Wang fu jen (d. - 121, consort of Han Wu Ti), 31 
Wang Hsi-Chih (calligrapher, + 321 to + 379), 76 
Wang Hsi-I (Thang recluse, +8th century), 146 
Wang Hsiao-PO (leader of an uprising, +995), 

192 
Wang Hsing (Han alchemist, + ~ s t  or +znd 

century), 40, 49 
Wang Hsuan-Ho (Thang Taoist bibliographer), 

I12 

Wang Hstian-I (Taoist mountain recluse, +750), 
141 

Wang I (commentator, fl. + I I 5 to + 135)~ 12 

Wang Jo-Na (Thang and Wu Tai Taoist, P. 
+875 to +gzo), 180 

Wang Jung (Thang and Wu Tai alchemist, 
f 873 to +921), 180 

Wang Khuei-KO (z) ,  88, 89, 98 
Wang Kuei (Thang alchemist, +7th century), 121 

Wang Mang (Hsin emperor, r. +g  to +23), 29, 
37-8, 39 

Wang Ming (31, 57 
Wang Pao (court scholar, - 1st century), 13 
JVang Phan (pharmaceutical naturalist, + 1505), 

216 
Wang Phi-Chih (Sung writer, c. + IOW), 187 
TVang Ssu-Chen (Han alchemist,fl: + I ~ o ) ,  76, n 
Wang Tao-I (disciple of Yin Thung, +4th 

century), I 12 
Wang Than (Han adept, - 198 to - 123), 199 (g) 
Wang Thao (Thang medical writer, +752), 163 
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Wang Thao (19th-century collaborator of James 
h3ge), 255 

Wang Tzu-HSI (Taoist at the court of Hui Tsung, 
+IIII) ,  19-1 

Wang Tzu-Yuan. See Wang Yen 
Wang Wei-Hsiian (Han alchemist, + 2nd century), 

40 
Wang Wtn (Ming ophthalmologist), 163 
Wang Wen-Lu (Ming commentator, + 1564), 54 
Wang-wu Mountains, I 18 
Wang Yang (Han scholar-official suspected of 

alchemy), 27 
Wang Yen (Later Shu emperor, r. +g18 to 

+925), I74 
Wang Yen (Taoist bibliographer, d. +h.+), 

112, I14 
Wang Yii-Chhhg (Taoist bibliographer, fl. 

+989), 115 
Wang Yuan-Chih (Thang alchemist, +7th 

century), 121, I32 
Wangyu Rungtha (Korean Professor of Medicine, 

+554), 177. 
Waqwaq (Arabic name for Japan), Fig. 1363, 

caption 
Ware, J. R. (5), 79, 80, 81, 82, 84, 88, 128 
Warnings against Inadvisable Practices in the 

Work of the Stove. See Lu Huo Chim Chieh 
Lu  

Warring States (period), 6, 7, 8,46,48, 2467 
Water 

composition of, ZU-, 246 
electrolytic decomposition of, 246 (c) 
freezing of, 225-6 

Water (element), 73, 74, 172-3 
Water-jackets, 199 
Water-mills, 141 (d) 
Water-raising devices, 235 
Water-tanks, 235 
Wax, 78 
Weeks, M. E., 246 
Wei State (Three Kingdoms period), 45 
Wei (Prince of the State of Chhi, -4th century), 

= 3 
Wei Ching-Chao (Thang alchemist, + 8th 

century), 121 

Wei Fa-Chao (Thang alchemist, +7th century), 
I21 

Wei-hsi (jet), 96 (cc) 
Wei PO-Yang (Later Han alchemist and writer on 

alchemical theory, mid +znd century), 17, 
5015,76,77, 173, 182, 191,201 

Wei  PO- Y q  N n  Ching (The Inner Book of Wei 
PO-Yang), 52, 105 

Wei Shang (Chin or pre-Chin thaumaturgist), 105 
Wei  Shu (History of the (Northern) Wei Dynasty), 

117 
Wei Shu-Chhing (Han adept, + ~ s t  or +znd 

century), 40 
Wei Thai (Sung scholar and writer, end of + 11th 

century), 192 
Wei W&n-Hsiu (Northern Wei alchemist, c. 

i-450)) 118 

Weighing of reactants, 69 (c), 191 
Wells, D. A. (I), 254 
W& Hsien Thung Khao (Comprehensive Study of 

(the History of) Civilisation), 243 
W&n Hsiian Ti (Northern Chhi emperor, r. + 550 

to +560), 131 
Wtn Ti (Han emperor, r. - 179 to - 156), 27 
Wen Wang system (of the Book of Changes), 63 
Wesley, John, 108 
Western (European) alchemy, xuiii, xxxv, 57, 

75, 100, 136, 172, 195,214,228 
and moral intentions, IOI 

style of writing, I 81 
Western chemistry, 123-4, 172, 218,233, 234, 237 

failure to exert any influence in China till 19th 
century, zz1-2,241-2 

Western culture, xxv 
Western embryological theories, 70 (h) 
Western metallurgy, 236 
Western misconceptions about China, zz&9 
Western proto-chemistry, 136, 172 
Western science, xxvii, xxviii, 107 (e), 250 
'Wet copper method', 207 (e) 
White (colour), 5, 127 (a) 
White lead, 15, 68, 103, 133, 136 

ink, 17 
most ancient reference to artificially made, 16, 

124 
paint, 17 

' White-out', 70 (a) 
Wild raspberry. See Plant genera, Rubus 
Wine, 104, 137, 234 

consecration of, 38 (b) 
as elixir ingredient, 87, 99 

WO Chhiian (legendary immortal), 9 
Women 

alchemists, 38,39,42, 169-71, 191-2,205,209 
Kingdoms of. See Kingdoms 
pregnancy and elixirs. See Pregnant women 
Taoists, 39 
scientists, 191 

Wood (element), 172-3 
Woolley, C. L., 49 
World-views, wiv, xxix 

Chinese, xxxiv 
religious, xxvii 
scientific, xxviii 

'Worldly' vs. 'recluse' environments, 36, 39, 
82-3, zoo 

Writin@ of Wang Chhung-Yang . . . and the Ten 
Precepts of his Teacher. See Chhung- Yang 
F&-Li Shih-Hua Chi 

W u  (shamans, magicians), 17 
W u  Chen Phien (Poetical Essay on Realising the 

Necessity of Regenerating the Primary 
Vitalities), zoo, 203, 206, 219 

W u  Chen Plzien San Chu (Three Commentaries 
on the Poetical Essay on Realising the 
Necessity of Regenerating the Primary Vitali- 
ties), 206 

Wu chh6ng-3n (Ming novelist, c. +1570), 
215 
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Wu Chh&ng Tzu (Han, San Kuo or Chin al- 
chemist), 88, 91 

his aurifaction method, 95 
Wu Chhu-Hou (Sung writer, c. + 1070), 186 
W u  Ching Tsung Yao (Collection of the Most 

Important Military Techniques), 159, 184, 
24'. 

Wu Chlng-Tzu (Chhing novelist, 9. + 1736 to 
+1749)9 215 

W u  Hsianp Lei (Similarities and Categories of the 
Five (substances)), 5 I 

W u  Hsing Hsinng L& (Similarities and Categories 
of (Substances formed by) the Five Ele- 
ments), 53 

W u  Li  Hsiao Shih (Small Encyclopaedia of the 
Principles of Things), 218, 239 

W u  Ling Tan Fa (Methods for Preparing Five 
Numinous Elixirs), 96 (e) 

Wu Lu-Chhiang & Tenney L. Davis (I), 54, 
56-79 58, 60, 673 73, 103; (21, 81 

Wu M&ng (Chin alchemist, d. +374, one of the 
leaders of the Taoist Church), 76, 121, 142 

W u  shih San (medicinal powder of the five 
minerals), 45 

Wu Shu (scholar and writer, c. +975), 169 
Wu Ta-W&n (Government Secretary at Chhengtu, 

studied alchemy without success), 39, IOO 

Wu Tai. See Five dynasties 
W u  Tai Shih Chi. See Hsin W u  Ta i  Shih 
Wu-thai Shan, mountains, 139 
Wu T i  (Early Han emperor, r. -140 to -86), 

111 13, 23, 27, 29, 31-49 39, 106, I99 
Wu T i  (Liang emperor, r. +so2 to +549), 

119-20 

Wu T i  (Northern Chou emperor, r. +561 to 
+578), 112, 114 

Wu Ts& Thien (Thang empress, r. +685 to 
+705), 140 

Wu Tsh&ng (scholar and writer, + 12th century), 
150 

Wu Tsung (Thang emperor, r. +841 to + 847), 
151, 165, 166, 182 

Wu Wu (writer on alchemical apparatus, + I 163), 
198 

W u  Yiieh C h h  Chhiu (Spring and Autumn 
Annals of the States of Wu and Yueh), 5 

Wu Yun (Thang alchemist, +8th century), 140 
Wylie, Alexander, 54, 254 

Xenophon (d. c. -350), 16 

Yamubmhi ('mountain monk') practices, 176 
Yang Chiai (Sung scholar-official interested in 

alchemy), 228 (d), 230 
Yang Hsi (Taoist religious writer, +330 to 

+387), 76, 77, 121 
Yang Shen (Ming scholar), 55 
Yang Sh&ng-An. See Yang Shen 
Yang Shgng Yen Ming Lu (Notes on the 

Nourishing and Prolonging of Life), 120 

Yang T&-Wang (Chinese scholar and Jesuit), 
228 (a) 

Yang Thing-Yiin (Christian apologist, + 1621), 
228 (C) 

Yang T i  (Sui emperor, r. + 604 to + 617). 132. 
See also Kerr (I) in Addendum to Biblio- 
graphy C. 

Yao (legendary emperor), 9 
Yao Hsueh-Chhien (translator, 19th century), 254 
Yeh MZng-TC (Sung scholar interested in iatro- 

chemistry, + 1077 to + I I&), 204 (1) 
Yeh TZ-Hui (editor), 25 
Yellow (colour), 173 (d) 

associated with the Earth element, 58, 67 
as imperial colour, 5 (1) 

the Yellow Emperor. See Huang T i  
The Yellow Emperor's Rook on the Harmony of 

the Seen and the Unseen. See Huung T i  
Yin  Fu Ching 

The Yellow Emperor's Manual (of Corporeal 
Medicine). See Huang T i  Nei Ching 

The Yellow Emperor's Manual of the Nine- 
Vessel Magical Elixir. See Huung T i  Chiu 
Ting Shen Tan Ching 

The Yellow Emperor's Manual of the Nine 
Vessels. See Huang T i  Chiu Ting Ching 

Yellow River, 32 
'Yellow silver'. See Brase 
'Yellow Sprout' ( h u a g  ya, metallic lead, sulphur, 

or litharge), 66, 67, 68 
Yen (State), 13, 31, 34 
Yen Kho Lung-Mu Lun (Nil@ juna's Discussions 

on Ophthalmology), 163 
Yen M& Kung Miao Chieh Lu (The Venerable 

Yen hIZn's Explanations of the Mysteries), 
171 

Yen Shih-Ku (Thang commentator, +641), 27, 
32 (b) 

Yen Thieh Lun (Discourses on Salt and Iron), 34 
Yi the Archer, 4 
Yi Chunmin (Korean Taoist, + 16th century), I 67 
Yi Su-gwang (Korean Taoist, + 14th century), 

I 67 
Yin and Yang 'souls', 48, 70 
Yin and Yang theory, m, 12, 13, 25,40,47, 48, 

52, 539 599 641 69,749 243, 24-43 246, 249 
and alchemical theory, 143, 144-5, 155, 157 
and Persian dualism, 72 

Yin Chen-Chiin Chin Shih W u  H h g  Lei (The 
Deified Adept Yin (Chhang-Sheng's Book) on 
the Similarities and Categories of the Five 
(Substances) among Metals and Minerals), 
88, 89, 145-6, I57 

Yin Chen Jen. See Yin Chhang-ShBng 
Yin Chhang-Sh&ng (Later Han alchemist, $. 

+I20 to +210), 43949, 51,539 75-69 77, I95 
Yin H&ng (Han adept, -2nd century), 20 

Yin Kuei (Chin alchemist, c. +29o to +307), 
101, 111-12 

Yin Kung-Tu. See Yin Kuei 
Yin Ling-Chien. See Yin Thung 
Yin Thung (Chin adept, d. + 388), I 12 
Ying Chhan Tzu. See Li Tao-Shun 
Ying-Chou (island of the immortals), 13 
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Ying hua, 207 
Ying I-Chieh (Thang alchemist), 121 
Ying Shao (Later Han scholar and writer, d. 

+ 1951, I7 (c), 27 
Ying Tsung (Ming emperor, + 1459), 209 
Yogacara, xxxv, 166. See also Nei tan 
Y o ~ a ~ a r a ,  163 (C) 
Yoginis, 174 (h) 
Yoshida Mitsukuni, (S), 68, 72, 79, 105, 131 
Yashya sennin (Japanese thaumaturgist, 11. 

+901), 176 
Yu the Great (semi-legendary emperor), 16 
Yu Chang (Sui Taoist, d. +614), 112 

Yd-Chhing Chin-Ssu Clrhing-Hua Pi-W& Chin- 
Pao Nei-Lien Tan Chiieh (The Green-and- 
Elegant-Secret Papers in the Jade-Purity 
Golden Box on the Essentials of the Internal 
Refining of the Enchyrnoma, the Golden 
Treasure), zoo 

Y u  chi (organic chemism), 26 
Y u  Chieh Tao Ti? Ching (Imperial Commentary 

on the Canon of the Tao and its Virtue), 190 
Yu Fan (Taoist commentator, c. +230), 52 
Yii Fang Pi Chiieh (Secret Instructions concern- 

ing the Jade Chamber), 177 (b) 
Yu Hsi (astronomer, f7. + 307 to + 338), xxx 
Yu-kan-tzu (fruit). See Plant genera, Phyllanthw 
Yu Kung (Tribute of Y5). Chapter of the Shu 

Ching, q.v. 
Yii Mu-Chhun (Chhing commentator, 1841), 54 
Yu Nu (Jade Girls; Taoist angels), 197, 207 
Yu Pei Tzu, 79, 195 (f) 
Yu sh&ng (disciple of Wei PO-Yang, +znd 

century), 5 1,77 
Y u  Tshk Chine (Questions about Jade), 97 (cc) 
Y d  Tung T a  Shen Tan-Sha Chen Yao Chiieh 

(True and Essential Teachings about the 

Great Magical Cinnabar of the Jade Cavern), 
141, 142 

Yti Yang Tzu. See Wang Chhu-I 
Yil Yen (Yuan Taoist commentator, late +13th 

century), 51, 54, 56, 65, 69, I93 
Yuan (dynasty), 219 
Yuan Han-Chhing (I), 50, 67, 68, 79, 1x0,  197, 

198,246, 248 
Yua Shih Slrang Chen Chung Hsien Chi (Record 

of the Assemblies of Perfected Immortals; a 
Yuan-Shih Scripture), I 10 

Yuan T i  (Liang emperor, r. + 552 to +555), 
18 

Yuan Yang Tzu (alchemical commentator), 56 
Yiieh Hsia Kung (Chhin alchemist), 77 
Yueh Tzu-Chhang (Chin or pre-Chin alchemist), 

91 
Yiin Chi Chhi Chhien (Seven Bamboo Tablets of 

the Cloudy Satchel), 44, "5, 123, 133, 142, 
182, 185, 1 9 6 1  

Yan Chhi Y u  I (Discussions with Friends at 
Cloudy Pool), 167 

Yilt, Kuang Chi (Collected (Poems) of Light 
(through the Clouds)), 205 

Yun Kunphy6ng (Korean alchemist, + 16th 
century), 167 

Yiln Ya Tzu. See Wei PO-Yang, 56 
Yiin Yang Tao Jen. See Chu Yuan-YU 
Yunnan (province), 233 

Zinc, 187 (g), 233, 234, 2363 245 (f) 
Zinc carbonate (zinc-bloom), 234, 243 (d) 
Zinc sulphate, 233 
Zoology, 221 
Zoroastrianism, 72 
Zosimos of Panopolis (+4th century), ~ o g  
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will be found useful. For such periods, especially the Second and Third Partitions, the best guide is 
Eberhard (g). During the Eastern Chin period there were no less than eighteen independent States 
(Hunnish, Tibetan, Hsienpi, Turkic, etc.) in the north. The term 'Liu chhao' (Six Dynasties) is often 
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+3rd to the end of the +6th centuries, including (San Kuo) Wu, Chin, (Liu) Sung, Chhi, Liang and 
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HSIA kingdom (legendary?) c. -2000 to c. -1520 
j&j SHANG (3-IN) kingdom c. - 1520 to c. - 1030 
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Early Chou period c. - 1030 to -722 

JBJ CHOU dynasty (Feudal Chhun Chhiu period 8 - 722 to - 480 
Age) Warring States (Chan -480 to -221 

Kuo) period @ 
First Unification CHHIN dynasty -221 to -207 

1 Chhien Han (Earlier or Western) -202 to +g 
HAN dynasty Hsin interregnum +g to +23 

Hou Han (Later or Eastern) +25 to +220 
3 SAN KUO (Three Kingdoms period) +221 to +265 
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Partition WEI + 220 to + 265 
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Second B CHIN dynasty: Western +265 to +3I7 
Unification Eastern +317 to +420 
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Second Northern and Southern Dynasties (Nan Pei chhao) 
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Western (Thopa) WEI dynasty + 535 to + 556 
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Northern CHOU (Hsienpi) dynasty +557 to $581 

Third SUI dynasty +581 to 4-618 
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Third 5 R Wu TAI (Five Dynasty period) (Later Liang, + 907 to + 960 
Partition Later Thang (Turkic), Later Chin (Turkic), 

Later Han (Turkic) and Later Chou) 
B LIAO (Chhitan Tartar) dynasty 4-907 to +1124 

FVest LIAO dynasty (Qars-Khit&) +1124to +1211 
E E Hsi Hsia (Tangut Tibetan) state + 986 to + 1227 

Fourth Northern SUNG dynasty +960 to + 1126 
Unification jk Southern SUNG dynasty + 1127 to + 1279 

.& CHIN (Jurchen Tartar) dynasty + I I I ~  to +1234 
YUAN (Mongol) dynasty + 1260 to + 1368 

m MING dynasty + 1368 to + 1644 
CHHING (Manchu) dynasty +1644 to +1911 

E Republic + 1912 
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CHEMISTRY AND CHEMICAL TECHNOLOGY 

Part 2, Spagyrical Discovery and Invention: 
Magisteries of Gold and Immortality 

33 Alchemy and Chemistry 
Introduction; the historical literature 
Primary sources 
Secondary sources 

Concepts, terminology and definitions 
Aurifiction and aurifaction in the West 

The theory of chrysopoia 
The persistence of the aurifactive dream 

The artisans' cupel and the enigma of aurifactive 
philosophy 

Gold and silver in ancient China 
Cupellation and cementation in ancient China 
Aurifaction in the Pao Phu Tzu  book 
The drug of deathlessness; macrobiotics and immortality- 

theory in East and West 
Hellenistic metaphor and Chinese reali 
Ideas about the after-life in East and l z s t  
The hun and pho souls 
Material immortalitv: the hsinr and the celestial . . 

bureaucracy 
Macrobiotics and the origin of alchemy in ancient China 

The missing element; liturgy and the origins of Chinese 
alchemy 

Incense, ,prototypal reactant 
Fumigatton, expellant and inductant 

Nomenclature of chemical substances 

The metallurgical-chemical background; identi- 
fications of alchemical processes 

The availability of metallic elements 
Golden uniform-substrate alloys 

The origin of the brasses 
The oriains of zinc 
Other golden alloys 

Arsenical copper 
Silvery uniform-substrate alloys 

Paktong ('Tanyang copper', cupro-nickel) 
Chinese nickel in Greek Bactria? 
Other silvery alloys 

Amalgams 
The treatment of metal and alloy surfaces 

Superficial enrichment; the addition of a layer of 
precious metal (gilding and silvering) 

Superficial enrichment; the withdrawal of a layer of 
base metal (cementation) 

The deposition of coloured surface-films ('tingeing', 
bronzing, pickling, dipping) 

'Purple sheen gold' and sha* 
Violet alloys, 'purple of Cassius . ruby glass, mosaic gold, 

and the panarea antimonialis 
Thang lists of 'golds' and 'silvers', artificial and genuine 

The physiological background; verifications of 
the efficacy of elixirs 

Initial exhilaration 
Terminal incorruptibility 

Part 3, Spagyrical Discovery and Invention: 
Historical Survey, from Cinnabar Elixirs to Synthetic Insulin 

The historical development of alchemy and early The silver age of alchemy; from the late Thang (+ 800) to 
chemistry 

The origins of alchem in Chou, Chhin and Early Han; 
its relation with 'doism 

The School of Naturalists and the F& Emperor 
Aurifiction and aurifaction in the Han 
The three roots of elixir alchemy 

Wei PO-Yang; the beginninp of alchemical literature in 
the Later Han ( r z n d  cent.) 

KO Hung, systematiser of Chinese alchemy (c. + 3w), and 
his times 

Fathers and masters 
The Pao Phu Tzu book and its elixirs 
Character and contemporaries 

Alchemy in the Taoist Patrology (Tao Tsrmg) 
The golden age of alchemy; from the end of Chin (+ 400) 

to late Thang ( 800) 
The Imperial Elaboratory of the Northern Wei and the 

Taoist Church at Mao Shan 
Alchemy in the Sui re-unification 
Chemical theory and spagyrical poetry under the 

Thang 
Chemical lexicography and classification in the Thang 
Buddhist echoes of Indian alchemy 

- .  
the end-of the Sung (+ 1300) 

The first scientific printed book, and the court alchemist 
Mistress KOng 

From proto-chemistry to proto-physiology 
Alchemy in Japan 
I3andbooks of the Wu Tai 
Theocratic mvstification. and the laboratorv in the 

National ~ c h d e m ~  ' 
The emperor's artificial gold factory under Metallurgist 

Wana Chieh 
So~ial  >spects, conventional attitudes and gnomic 

inscnptlons 
Alchemical compendia and books with illustrations 
The Northern and Southern Schools of Taoism 

Alchemy in its decline; Yuan, Ming and Chhing 
The Emaciated Immortal, Prince of the Ming 
Ben Jonson in China 
Chinese alchemy in the age of Libavius and Becher 
The legacy of the Chinese alchemical tradition 

The coming of modem chemistry 
The failure of the Jesuit mission 
Mineral acids and gunpowder 
A Chinese puzzle-eighth or eighteenth? 
The Kiangnan Arsenal and the sinisation of modern 

chemistry 
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Part 4, Spagyrical Discovery and Invention: 

Apparatus and Theory 

Laboratory apparatus and equipment 
The laboratory bench 
The stoves lu and tsao 
The reaction-vessels ting (tripod, container, cauldron) and 

kuei (box, casing, container, aludel) 
The sealed reaction-vessels shen shih (aludel, lit. magical 

reaction-chamber) and yao fu (chemical pm) 
Steaming apparatus, water-baths, cooling jackets, con- 

denser tubes and temperature stabilisers 
Sublimation apparatus 
Distillation and extraction apparatus 

Destillatio per descensum 
The distillation of sea-water 
East Asian tvpes of still 
The stills of'the Chinese alchemists 
The evolution of the still 
The geographical distribution of still types 

The coming of ;\rdent Water 
The Salernitan quintessence 
Ming naturalists and T)ang 'burnt-wine' 
Liang ' frozen-out wine 
From icy mountain to torrid still 
Oils in stills; the rose and the flame-thrower 

Laboratory instruments and accessory equipment 

Reactions in aqueous medium 
The formation and use of a mineral acid 
Nitre' and hsiao; the recognition and separation of 

soluble salts 
Saltpetre and copperas aa limiting factors in East and West 
The precipitation of metallic copper from its salts by 

iron 
The role of bacterial enzyme actions 
Geodes and fertility potions 
Stabilised lacquer latex and perpetual youth 

The theoretical background of elixir alchemy 
[with Nathan Sivin] 

Introduction 
Areas of uncertainty 
Alchemical ideas and Taoist revelations 

The sDectrum of alchemv 
The rble of time 

The organic development of minerals and metals 
Planetary correspondences, the First Law of Chinese 

and inductive causation 
Time as the essential parameter of mineral growth 
The subterranean evolution of the natural elixir 

The alchemist as accelerator of cosmic process 
Emphasis on process in theoretical alchemy 
Prototypal two-element processes 
Correspondences in duration 
Fire phasing 

Cosmic correspondences embodied in apparatus 
Arrangements for microcosmic circulation 
Spatially oriented systems 
Chaos and the egg 

Proto-chemical anticipations 
Numerology and gravimetry 
Theories of categories 

Comparative survey 
China and the Hellenistic world 

Parallelisms of dating 
The first occurrence of the term 'chemistry' 
The origins of the root 'chem-' 
Parallelisms of content 
Parallelisms of symbol 

China and the Arabic world 
Arabic alchemy in rise and decline 
The meeting of the streams 
Material influences 
Theoretical influences 
The name and concept of 'elixir' 

Macrobiotics in the Western world 

Part 5, SpagYrical Discovery and Invention: 

Physiological Alchemy 

The outer and the inner macrobiogens; the 
elixir and the enchymoma 

Esoteric traditions in European alchemy 
Chinese physiological alchemy; the theory of the enchym- 

oma (nei tan) and the three primary vitalities 
Th? quest for material immortality 
Rejuvenation by the union of opposites; an in m'm 

reaction 
The I-lsiu Chen books and the Huang Thing canons 

The historical development of physiological alchemy 
The techniques of macrobiogenesis 

Respiration control, aerophagy, salivary deglutition and 
the circulation of the chhi 

Gymnastics, massage and physiotherapeutic exercise 
Meditation and mental concentration 
Phototherapeutic procedures 
Sexuality and the role of theories of generation 

The borderline between proto-chemical (wai tan) and 
physiological (nei tan) alchemy 

Late enchymoma literature of Ming and Chhing 
The 'Secret of the Golden Flower' unveil'd 

Chinese physiological alchemy (nei tan) and the Indian 
Yoga, Tantric and Hathayoga systems 

Originalities and influences; similarities and differences 
Conclusions; nei tan as proto-biochemistry 

The enchymoma in the test-tube; medieval 
preparations of urinary steroid and protein 
hormones 

Introduction 
The sexual organs in Chinese medicine 
Proto-endocrinology in Chinese medical theory 
The empirical background 
The main iatro-chemical preparations 
Comments and variant processes 
The history of the technique 


