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57 ABSTRACT 

An apparatus and method of use for dissociating materials 
includes a power Supply, high energy capacitor, high energy 
trigger device and an probe and reactor arrangement for 
treating both Solid and medium/media materials. A near 
instantaneous discharge of the electrical charge Stored in the 
capacitor via the probe can be used to dissociate the 
material, either medium/media or Solid, for a desired result. 
Hazardous materials can be treated to be rendered non 
hazardous, rocks or other Solid material can be treated for 
reduction in size, plant Seeds can be treated to enhance plant 
growth Surfaces of granular material can be Scored or 
thermally polished and milk, juices and blood could be 
treated for Sterilization. 

21 Claims, 7 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DISSOCATING MATERIALS 

FIELD OF THE INVENTION 

The present invention is directed to a method and appa 
ratus for dissociating materials and, in particular, Subjecting 
a given material to a high energy electrical dissociation 
using corona pulse discharge for Such applications as con 
version of hazardous material to nonhazardous material, 
rock crushing, treating milk, juices and/or blood fluids, 
enhancing yields of crops and the like. 

BACKGROUND ART 

The use of high energy electrical discharges to treat 
liquids or solid materials is known. U.S. Pat. No. 4,917,785 
to Juvan discloses a complicated liquid processing System 
involving high-energy discharge. This System has a firing 
chamber especially configured to attenuate shock waves and 
includes hydraulic shock absorbers and a complicated cool 
ing arrangement for the electrodes. This patent is also 
limited to treating proceSS liquids Such as waste, Sewage 
waters, geothermal brines, etc. 

In view of the complex nature of the prior art devices 
utilizing high energy discharge for material treatment, a 
need has developed to provide Simpler apparatus for treating 
liquids and Solids with high energy electrical discharge as 
well as the capability of treating other materials than that 
previously done in the prior art. 

The present invention overcomes the disadvantages noted 
in the prior art above by providing a simple but effective 
apparatus for disassociating both Solids and liquids for the 
purposes of improving plant yields, converting hazardous 
materials to non-hazardous materials, crushing rock, treating 
medium/medias Such as blood and milk and the like. One 
method employed is the use of high Voltage, low amperage 
corona pulse capable of producing 360 joules within an 
in-line work fixture. 

SUMMARY OF THE INVENTION 

Accordingly, it is a first object of the present invention to 
provide an improved apparatus for treating Solid and liquid 
materials using high energy electrical discharge. 

Another object of the present invention is to provide a 
method for dissociating a material for environmental 
benefits, medical treatment, enhancement of crop growing, 
improved paper making, rock crushing, milk Sterilization, 
gravel Surface treatment, precious metal recovery from 
gangue, rice husk treatment and treatment of trash or waste 
material Such as garbage. 

Other objects and advantages of the present invention will 
become apparent as a description thereof proceeds. 

In Satisfaction of the foregoing objects and advantages, 
the present invention, in one embodiment, provides an 
apparatus for disasSociating a material comprising a power 
Supply, a capacitor for Storing an electrical charge Supplied 
by the power Supply, a trigger Switch for instantaneously 
discharging the electrical charge Stored in the capacitor, at 
least one probe, one end connected to the trigger Switch for 
receiving the electrical discharge, the other end being free to 
release the charge from the capacitor. A reactor, preferably 
with a medium/media therein is provided with the free end 
of the probe disposed in the reactor So that the material for 
dissociation is Subjected to the released electrical charge. 

The reactor can be either closed, open topped or be 
configured to have a closed inlet and outlet for either 
medium/media or material flow. 
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2 
The trigger Switch can be configured to release the Stored 

energy in as Short a time as about a nanoSecond or greater. 
The capacitor should be designed to release up to 100 
kilovolts in the nearly instantaneous discharge time. A 
ground Switch can also be employed to prevent unwanted 
discharges. 
More than one probe can be used and the electrical 

discharge can be repeated on a given material depending on 
the desired treatment. The reactor can also have a material 
handler to provide a continuous treatment apparatus. Addi 
tional material handling and recovery Systems can be pro 
Vided in conjunction with the reactor. 

In the method aspect of the invention, a Selected material 
is disasSociated by Subjecting it to a cycle Shock front which 
is formed by the instantaneous release of the electrical 
charge contained in the capacitor. Depending on the material 
to be treated and the type of dissociation, either at least one 
of the disasSociated product, a media, if used, or a material 
remainder is recovered. Preferably, the apparatus described 
above is used to Subject the material to the cycle shock front. 
The dissociation caused by the energy of the electrical 

discharge can break up the material treated into Simpler 
constituents or modify its make up depending on the mate 
rial treated. For example, Seed Such as corn, Soya and wheat 
can be treated to accelerate growing and increase the crop 
harvest. Other materials for use in the invention include 
treating paper pulp to whiten it, treating garbage to vaporize 
organic matter and other contaminants which can then be 
recovered, if desired. Other toxic material Such as PCB’s 
and phenols could also be treated to break down these toxins 
into non-hazardous materials. Pulverization of rock can also 
be achieved, either in Situ or as part of a continuous or batch 
proceSS. 

Liquids can be treated Such as toxic chemicals, infected 
blood or milk needing Sterilization. Precious metals can be 
dissociated from gangue with further recovery of constitu 
ents of the gangue material. Gravel material or the like can 
be Scored to produce a rough Surface for Subsequent use as 
a better building aggregate. Wax coatings from rice husks 
could be removed to permit commercial use of the rice husks 
for building materials. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference is now made to the drawings of the invention 
wherein: 

FIG. 1 is an exemplary schematic of embodiment of the 
apparatus of the present invention; 

FIG. 2 is a Schematic diagram of a System utilizing the 
inventive apparatus, 

FIGS. 3a–3d show alternative embodiments of the appa 
ratus depicted in FIG. 2; 

FIG. 4 is a schematic of a preferred probe assembly of the 
invention; and 

FIGS. 5 and 6 make up an exemplary circuit diagram. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

With reference now to FIG. 1, a first embodiment of the 
inventive apparatus is generally designated by the reference 
numeral 10 and is seen to include a Switching power Supply 
(SPS 1) which provides an electrical charge cumulatively to 
a capacitor 3. When Sufficient Voltage is created acroSS the 
capacitor (Voltage=charge/capacitance), an instantaneous 
high voltage Switch 5 allows transfer of the charge held by 
the capacitor to a probe 7 which is disposed within an 
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electrically grounded treatment reactor 9 filled with a 
medium 11 and a material 13 to be treated. As will be 
discussed below, the material to be treated could be a 
component part of the medium in the reactor 9. The medium/ 
media can also be a liquid, Solid or gas in conjunction with 
the material to be treated. 

Voltage approaching 100 kilovolts can be developed 
across the capacitor 3, preferably sized between 0.05 and 2 
microfarads, before it is operated to allow the charge to find 
its way to electrical ground via the interior of the treatment 
vessel 9 through the medium/media 11. Since the capacitor 
and the Switching power Supply is sized to provide up to 100 
kilovolts to the capacitor in approximately one to eight 
Seconds, the discharge of the capacitor could be as rapid as 
every two to three seconds to repeatedly treat the material 13 
in the reactor 9. 

Exemplary of a trigger device for the inventive apparatus 
is a high voltage spark gap Switch Model No. 40-264 which 
is manufactured by Maxwell Corporation of San Diego, 
Calif. This Switch has a voltage rating of 25 to 100 kilovolts 
with a maximum peak current of 100 kiloamps. Of course, 
other high energy trigger Switches as are known in the art or 
equivalent to the Maxwell Corporation type described above 
can be used in the inventive apparatus. Similarly, high 
energy capacitors which are known can be utilized to release 
the Voltage necessary to generate the cycle front as described 
above. 

It is believed that during the near instantaneous dumping 
or release of the charge from the capacitor 3 via the Switch 
5 to the probe 7 and ground, several different phenomena 
occur in the reactor. For description purposes, the passage of 
the charge from the probe 7 to ground via the material to be 
treated is termed “a cycle” and the phenomena created by the 
charge release is termed “cycle front'. 

While not being bound by any exact theory for the 
phenomena which occurred during the cycle, it is believed 
that the cycle front technology can best be described as 
follows: 
When electrical energy is Suddenly released into a 

medium/media, intense mechanical-like shock waves are 
created. The wave is characterized by a steep leading edge 
and a minor bubble pulse trailing at its end. The cycle front 
or “electro-hydraulic effect” is an easy way to convert 
electrical energy into direct work. The duration of the 
discharge is in the range of one to hundreds of nanoSeconds. 
Electrical cycle-front power, released by the discharge, 
reaches 10-10 KW while the energy density into the 
discharge channel reaches 10-10 J/M. 

Complex physio-chemical phenomena are believed to 
occur in medium/media in the following Steps: 

a) formation of a conductivity channel, 
b) widening of this channel, 
c) post-discharge processes. 
The breakdown Starts by creating a few leaders, consist 

ing of electrons and ions, leaders that are emitted mainly 
from a positive probe. The probe and/or the deflector insert 
can be machined to any configuration to Suit the material 
which is to be treated. The leader Stage ends when the gap 
bridging occurs, or when one of the leaders reaches the 
negative probe or ground, or when the two leaders meet. The 
breakdown time depends on Voltage level, probe shape, and 
conductivity of the medium/media. Variations in the range of 
a few to hundreds of nanoseconds (10 seconds) is typical. 

After the medium/media gap has been bridged, the Second 
Stage of the electrical discharge Starts. The larger part of 
Stored energy is released here. When a Substantial amount of 
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4 
energy is released in the cycle-front channel, a complicated 
gaseous system (discharge plasma) is created which, as a 
result of its parameters, is a dense low temperature plasma 
temperature about (1.5-4.0)x10" K; pressure (10–30)x10 
atmospheres. The discharge plasma within the medium/ 
media converts circuit electrical energy into internal energy 
through a channel (heat movement, ionization, dissociation 
and excitation of particles), mechanical energy from shock 
waves (compression and motion of media elements) and 
electromagnetic radiation. 
Dumping a large amount of energy instantaneously into 

the Small Space of a cycle-front channel will raise its 
temperature and enlarge the channel. The Surrounding media 
resists this intrusion. Therefore, discharging large amounts 
of energy into a medium/media momentarily causes high 
preSSures which create Standing shock waves. The shock 
waves act as a main power force of this technology. The 
instant the Shock waves are created, their frontal preSSure 
reaches tens of thousands of atmospheres which consists of 
neutrons that are responsible for the Velocity becoming 
SuperSonic. Violent vibrations are caused which helps break 
up Suspended matter. 

After the circuit energy input stops, the discharge product 
expansion undergoes extensive cooling with a chain of 
internal conversions resulting in the creation of a Steam-gas 
cavity within the medium/media. Internal and kinetic energy 
within the charged medium/media causeS radical oscillation 
within the cavity. During the oscillation process, cavity-type 
pressure fluctuates considerably (10-10 times). After the 
cavity radius reaches its maximum, the pressure drops to a 
few millimeters of mercury and the cavity Starts to collapse. 
The Starting pressure in the cavity is about 40 atmospheres 
with the expansion speed of its walls around 40 meters per 
Second and cavity lifetime is slightly higher than the dis 
charge time. 

Considering the cycle-front shock waves as the primary 
force and the cavity shock waves as Secondary, the duration 
of the secondary wave is 30 to 45 times longer than the 
primary waves. The peak pressure and energy are 10 times 
lower but the pressure's impulse is of the same order. 

Cycle-front discharges in medium/medias are accompa 
nied by powerful cavitation processes. Of all the phenomena 
accompanying the electro-plasma treatment, the passing of 
intense acoustic waves in medium/media cavitation is the 
most known and, at the same time, the least Studied physical 
process. Research of changes occurring in the microstruc 
ture during the cycle discharge showed that immediately 
following the discharge there are numerous gas bubbles in 
the medium/media. These bubbles occupied up to 15-20 
percent of all medium/media Volume Surrounding the break 
down area, although after 1 to 3 minutes only 5 to 7 percent 
were left. 
The cavitation process is accompanied by mechanical 

(shock waves), thermal (heating of cavity content as a result 
of a rapid shrinking) and electrochemical effects on the 
cavitation medium/media and Substance therein. 

Capacitor operation in a “charge/discharge” mode 
requires a greater amount of time for energy Storage than for 
energy release time. This makes it possible to obtain a 
time-based (10) instantaneous discharge power in the 
megavolt range by using energy Sources in the kilowatt 
range. The amount of energy released in a discharge channel 
depends on many factors, Such as: the length of the working 
cycle-front; parameters of the discharge circuit (voltage, 
capacitance, inductance); area and shape of the probes; and 
properties of medium/media. Electrical efficiency of electro 
plasma devices range between 50 to 85 percent and can be 
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adjusted in either direction by controlling discharge condi 
tions within a certain mode. Exemplary parameters believed 
to occur during the cycle-front include: 

Pressure (10–30)x10 atmosphere 
Temperature (1.5–4.0)x10" K 
Light Wavelength 500–6,900 A 
Ultrasonics 300–1,500 Khz; 5-15 w/cm 
Discharge Current 10-450 ka 
Intensity 10-10 j/cm’ 
Duration 10–10 seconds 
Impact Waves Velocity 18,100 m/second. 
The physical phenomenon that accompanies the cycle 

front treatment of aqueous Solutions can create Such prod 
ucts as OZone, hydrogen peroxide, hydroxyl ions, which are 
great oxidants/reductors in many chemical reactions. Gen 
eration of hydrogen peroxide is beneficial when whitening 
materials. 

For example, a high energy input will force and ionize an 
electron from a molecule of water (HO-e->HO") causing 
the following reaction to occur: 

All the aforementioned cycle-front conditions take place 
within one to Several nanoSeconds. 

Although FIG. 1 depicts a batch operation where the 
material 13 is placed into the reactor 9 for processing, the 
inventive method and apparatus can also be used in a 
continuous operation as shown in FIG. 2. In FIG. 2, the 
System is disclosed having a continuous reactor designated 
by the reference numeral 15. Upstream of the reactor 20 is 
a material delivering System which feeds whatever material 
is to be processed. A material retrieval System is also 
provided downstream of the reactor 20. The system 15 is 
Supplied with a power plant, power filter and regulation 
System, power conversion for higher energy rate control 
System, a high energy power Storage capacitor as described 
above and a high energy discharge trigger as also described 
above. The power plant, power filter and regulation System 
are conventional and do not require further description for 
understanding of the invention. 

The System can also include a computerized control 
System which monitors the power to the capacitor and 
trigger as well as the material delivery and retrieval Systems. 
This control System also has capability for receiving and 
recording data from all components of the System as well as 
providing communications either in the form of the elec 
tronic data or printed data for record-keeping or the like. 

The reactor 20 is designed to handle a continuous flow of 
material to be processed thereto. Referring now to FIGS. 
3a–3d, four exemplary embodiments of a continuous flow 
reactor are depicted. In FIG. 3a, a motorized auger 21 is 
disposed within the in line reactor chamber 23. A plurality 
of probes 25 are provided, each having an insulator 27. The 
probes can be equipped with a System for raising and 
lowering the probes in Synchronization with travel of the 
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6 
auger 21, e.g. a hydraulic or electric drive or the like. In use, 
the auger 21 drives the material to be processed through the 
reactor 23 with the probes 25 firing for material treatment. 
In FIG. 3b, the reactor 23 is provided with a baffle which 
keeps the material Suspended for cycle front processing. 

In FIG. 3c, a straight through reactor 23' is disclosed with 
removable cover 29, an inlet 31 and an outlet 32. 

Referring to FIG. 3d, a reactor 23" is disclosed having an 
inlet 31' and outlet 32' with a baffle 34 disposed vertically 
therein. One probe 25" is disposed on one side of the baffle 
34 with the other probe disposed on the other side. In this 
embodiment, the baffle 34 forces the influent over the top of 
the baffle to the second probe adjacent the outlet 32". It 
should be understood that the embodiments in FIGS. 3a–3d 
are exemplary and other embodiments can be used to 
provide a continuous flow of the material to be treated by the 
inventive apparatus and method, including different types of 
material handling Systems as well as probe designs and 
numbers of probes. 
A more preferred reactor design is generally designated 

by the reference numeral 40 in FIG. 4. This reactor design 
includes a probe assembly 41 comprising a probe 42 and an 
insulator 43 surrounding the probe between ends thereof and 
a high Voltage connector 45. Also provided is a ground tip 
47 which is connected to ground via the ground connector 
bracket 49 and ground connector 51. 

The ground connector bracket 49 and the probe assembly 
41 are supported by the table top 53 and legs 55. The probe 
assembly 41 further includes a probe locator 57 which 
interfaces with the ground connector bracket 49 for posi 
tioning the probe assembly 41 within the reactor 59. 
The reactor 59 is defined by reactor wall 61 and deflector 

insert 63. The reactor can have any cross-sectional shape but 
is preferably circular in cross-section. The deflector insert 63 
is removable to facilitate treating different types of materials 
in the reactor 59. The deflector insert 63 can be removable 
by any conventional mode Such as a threaded fit, preSSure fit 
or the like. 
The probe assembly 41 also includes an insulator and 

probe adjusting collar 65 which is fixed to the probe locator 
57 and allows for adjustment of the distance between the 
probe and the ground tip 47. The Spacing adjustment can be 
achieved by a threaded connection between the insulator 43 
and the adjusting collar 65 or any other conventional adjust 
ing mechanisms. 
The reactor wall 61 include flanges 71 which interface 

with the reactor locator devices 73 extending from the 
underside of the table top 53. 

FIG. 4 also depicts an exemplary medium level 75 in the 
reactor 59. Of course, this level can vary depending on the 
type of material to be treated within the reactor 40. 
The design of the reactor 40 using the table top 53 and 

legs 55 enhances the ergonomics of the inventive process. 
By Securing the probe assembly 41 and the ground connec 
tor bracket 49 to the table top 53, the probe can be set in 
place without the need for continued removal and Subse 
quent calibrations. 
With the reactor design 40, the reactor 59 is easily 

removable from the reactor locators 73. In this manner, the 
reactor merely has to be loaded with the appropriate medium 
and/or material to be treated and raised So that the probe and 
ground connector bracket are disposed therein. The reactor 
59 then be locked onto the reactor locators by a twist action 
or any other conventional locking mechanism to Secure the 
reactor 59 in place. The deflector insert 63 offers additional 
flexibility by its removability to alter the material to be 
treated by the inventive process. 
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The reactor 59 can also have an air inlet 77 and air outlet 
79 to provide control over the atmosphere in the reactor 
disposed between the underSide of the locator probe locator 
57 and the Surface of the medium 75. Air can be fed in 
continuous manner into the inlet 77 and out of the outlet 79 
to vent any undesirable materials that may accumulate above 
the medium 75. Although air is depicted, inert gas Such as 
argon, nitrogen or the like could also be used for gas flow 
purposes. Although not shown, the inlet and/or outlets 77 
and 79 can include the appropriate on/off valves, flow 
control valve and an exhaust muffler on the outlet 79, if so 
desired. 

The reactor 40 can be placed in a separate reactor room 
for additional perSonnel Safety when practicing the inventive 
proceSS. 

Referring now to FIG. 5, an exemplary circuit diagram is 
depicted. The circuit diagram provides further description 
concerning the components and circuitry described in FIG. 
1 and describes a preferred embodiment of the invention. 
The circuit, generally designated by the reference numeral 
80 begins with a high Voltage power Supply ranging from 0 
to 50 kilovolts, designated as PS-1. This a conventional 
power Supply and can use any of the Standard Supply 
voltages typically available, e.g., 110, 240 or 480 volts. 
Preferably, the primary side of the high voltage power 
supply receives 110 volts. 
On the Secondary Side of the high Voltage power Supply 

is a ground Switch designated by the reference numeral 81. 
The ground Switch is designed as Safety mechanism to 
discharge the probe in the test reactor as well as the high 
power circuitry. The ground switch 81 can be tripped 
automatically, for example, when the test reactor 9 is posi 
tioned in a reactor Service area (not shown) and an operator 
or other worker enters the reactor Service area. An auxiliary 
contact on the ground Switch 81 interlocks the high Voltage 
power Supply primary Source to assure that no recharge is 
attempted. The automatic tripping, although disclosed when 
operating perSonnel enter the reactor Service area, can be 
configured for other Safety purposes as will be known in the 
art. 

Downstream of the ground Switch is a 5 megaohm 100 
watt resistor (R1) which controls the rate that the Supply 
capacitors C1 and C2 are charged. An ammeter is disposed 
downstream of the resistor R1 to monitor the flow of current 
to the Supply capacitor C1 and C2. The ammeter will show 
movement when high Voltage power Supply is Supplying the 
capacitor C1 and C2. 

The Supply capacitors C1 and C2 are configured to 
accommodate a number of power requirements. The dotted 
lines on the top and bottom of the Supply capacitors repre 
Sent a movable bus connection to the ends of the capacitors. 
This will allow connection to the high Voltage circuit and a 
number of Series/parallel configurations which will permit 
testing different materials under different conditions. 
A Voltmeter is also Supplied which is calibrated to monitor 

the charge Supply of the Supply capacitors C1 and C2. The 
resistors R6, R7, R8 and R9 upstream of the voltmeter are 
used to drop the current and voltages of the voltmeter. The 
resistors are only exemplary and other resistors could be 
used to allow the Voltmeter to operate properly. 

The high Voltage Spark gap Switch SG is located down 
Stream of the Supply capacitors C1 and C2. The Spark gap 
Switch SG is a Switch that controls the timing of the arc in 
the test reactor 9. The Spark gap Switch utilizes two control 
circuits for operation, i.e. an air control and a trigger circuit. 

The air control includes a compressed air Source from a 
compressor which is fed to the ball valve V1, filter F1 and 
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8 
regulator RG1. These components condition the air to be 
preSSurized in the gap Switch SG. A purge SV1 evacuates the 
Spark gap Switch between each cycle. Speed of the evacu 
ation will be regulated with a flow valve FW1. The safety 
check is also incorporate in air circuit in the form of a 
pressure Switch PS1. If the pressure Switch is not made, i.e. 
meaning that the instrument air is not on, the high Voltage 
power Supply will not be able to operate. 
The spark gap trigger circuit R2, R3, R4, C3, L1, C4 and 

0311 CR, initiates the actual discharge of the power circuit. 
R2 and R3 Supplied biasing Voltage to the Spark gap trigger 
Switch. This Voltage in itself is not enough to initiate the 
Switch closure. The pulse transformer L1 converts 12 VDC 
from the main control cabinet to 30 KV. The pulse trans 
former output is held low with 0311 CR contacts. When the 
0311 contacts are open via a control (not shown), the pulse 
transformer L1 will fire a 30 KV spike from C4 through C3 
and R4 into the Spark gap trigger Switch. The Spike com 
bined with the biasing Voltage from the high Voltage power 
Supply initiates the power circuit discharge into the test 
reactor 9. 
The inventive apparatus and method are adapted to pro 

cess a wide variety of materials for different end results. The 
electro-plasma technology utilized by the invention can be 
used to pulverize or shatter materials. Such as igneous rock, 
preferably a few cubic centimeters in Volume. In investigat 
ing this phenomena, clear Small fruit juice glass bottles were 
treated using the apparatus disclosed in FIG. 1. These bottles 
were Smashed after only cycle. Further trials were conducted 
on bottles which were annealed to relieve any thermal 
Stresses which may have been created during bottle manu 
facture by the bottles being cooled too quickly So as to 
generate Stresses therein. The carefully annealed bottles 
were disintegrated in the same manner as the bottles which 
were not annealed. 

In yet another trial, the bottles were subjected to a small 
number of cycles which smashed the bottles but did not 
achieve total pulverization thereof. It was noticed that the 
media, e.g., water, which was used in the treatment chamber 
along with the bottles did not increase Substantially in 
temperature after the cycling. The particles of glass had 
Smooth edges and were not sharp to the touch. This edge or 
Surface Smoothing, e.g., thermal polishing, is believed to be 
the result of the short-lived extremely high temperatures 
(believed to be 34,000 C. or higher) caused mainly by the 
hyperSonic shock front. 

During the trials above, the juice bottles were Submerged 
in about 5 liters of tap water and Subjected to an probe 
discharge of 30 kilovolts, producing about 80 joules of 
energy. 

Fist-sized rocks were also shattered by Subjecting them to 
discharges ranging from 30 to 50 kilovolts, these discharges 
producing about 480 joules of energy inside the reactor. 
The inventive method and apparatus is also adapted for 

enhancing the growth of crops. In one Study, Seed corn was 
treated by Subjecting the corn to a plurality of cycles. In one 
instance, 10.8 liters of water were used to treat 50 seeds with 
either 1, 3 or 5 cycles. A control was also provided which 
was not treated. After the treatment, the Seeds were planted 
and the corn grew, thereby showing no adverse affect on the 
Seed embryo due to the pretreatment. 

In another Study, treatment of Seed corn demonstrated that 
the treated corn came to harvest three weeks earlier than 
non-treated corn. It is believed that the cycle front affects the 
seed embryo to lessen the harvest time. With this lessening 
of harvest time, a Significant amount of corn can be grown 
for world population consumption. While these studies were 
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used on corn Seeds, it is believed that other germinating 
Seeds Such as wheat, Soya and the like would also benefit 
from the inventive method and apparatus. 

Additional Studies were also conducted treating phenol 
which was dissolved in ordinary tap water. Repeated cycling 
of the phenol Solution resulted in reduced concentrations of 
phenol thereby demonstrating that the hazardous material 
was dissociated into a non-hazardous material. It is believed 
that other material Such as PCBs and other chlorinated and 
non-chlorinated hydrocarbons could also be Successfully 
treated using the inventive method and apparatus. 

The dissociation associated with the discharge of the high 
level of electrical energy Stored in the capacitor results in a 
complete or partial breakdown or Simplification of the 
treated material into a simpler constituent. For example, for 
phenol, the resisting benzene ring could be broken down into 
a simpler and non-hazardous chemical Structure using the 
cycle front technology of the invention. Similarly, the force 
of the cycle front technology can be utilized to pulverize or 
reduce in size a Solid material Such as rock or the like. It is 
believed that the degree of dissociation for given material 
can be determined by varying the number of cycles or 
amount of electrical charge as would be within the skill of 
the art. For example, more cycles would be required to 
produce a more dissociative affect on a given material Such 
as pulverizing a rock into a finely dispersed particulate 
matter. 

The inventive apparatus and method offers the following 
Significant improvements with regard to treating hazardous 
material. 
I. Reduction of Biological Oxygen Demand 

destruction of toxic organic components 
lethal effect on bacteria (including spores) 

II. Reduction of Chemical Oxygen Demand 
Oxidants can be created during electrical discharge 

III. Reduction of Suspended Solids 
ability to crush hard materials 
destruction of organic particles 

IV. Handling highly contaminated waste Streams 
V. Continuous Processing 

reduced process time operates 24 hours a day 
VI. Improved Reliability of Treatment 

Simplified design, with continuous flow 
minimizes maintenance/downtime 

VII. Reduced Capital Costs 
component machinery 
retro-fit in-line installation 
leSS space requirements 

VIII. Lower Operating Costs 
no chemicals required 
operates automatically 
Semi-skilled perSonnel may not be required 
adaptable to automatic monitoring and control 

IX. Environmental Flexibility 
eliminates emergency overflow 
can be operated in a (closed) piping System or in a batch 
mode 

improved aesthetics in plant and at commercial, industrial 
Sites (odorless and noiseless) 

minimal land use-can be installed at Source of pollutants 
The cycle front technology is believed to have uses in 

wide range of materials and applications as described below. 
SEEDS- The technology could enhance the growth of 

forests by Several decades. In market Seeds, Such as corn, 
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10 
Soya, and wheat, exciting the embryo could allow two crops 
per growing Season as well as planting in areas hitherto 
considered unsafe because of the threat of early frost. In 
actual field tests, treated corn Seeds had a three week 
advance growth during the fourth to fifth week. 
PAPER PULP The pulp could be whitened without the 

use of chlorine because the electro-plasma phenomenon 
radically changes the chemical Structure of the medium 
temporarily forming hydrogen/peroxide which whitens the 
wood pulp. The peroxide dissipates within 48 to 72 hours. 
SOLID WASTE-Non-separated garbage can be treated 

in extremely high temperatures (34,000 C.) which would 
Vaporize organic matter into CO and CO. Small traces of 
fluorine, chlorine, iodine, nitrogen and Sulphur would result 
in respective acid vapors. These can be extracted, bottled 
and Sold. Inorganic matter, composed of various metals and 
glasses, forms a metal Silicate which can be recovered as a 
high-grade coke. This burns eight times hotter than Standard 
coke. Temperatures are So high that complete combustion is 
obtainable. Little to no ash is produced. 
LIQUID WASTE-The “electro-hydraulic effect” has the 

capacity to Split atom-to-atom linkage of components, thus 
converting toxic chemicals into non-toxic. 
HIV-INFECTED BLOOD-When subjected to various 

physical parameters, including impulses and preSSures cre 
ated by electro-plasma science, the virus will be killed. Then 
the HIV-free blood can be reintroduced into the same AIDS 
patient, thus acting as a Vaccine. 
PCBs and PHENOLS-Breaking the benzene ring would 

detoxify medium/media hazardous waste. 
ZEBRA MUSSELS-Causing them to dissolve, thus 

cleaning them out of intake water pipes, then flushing them 
out into the lakes as fish food would solve another problem. 
ROCK-CRUSHING-Pulverization of igneous, sedi 

mentary and metamorphic rockS. Current rock crushing 
equipment is very expensive to buy and maintain. Practicing 
the invention can crush rock to produce a plant and fauna 
nutrient, inexpensive and chemical-free for a fraction of the 
COSt. 

ROCK FACES-In mining and in tunneling, the inven 
tive rock-fracturing technology would eliminate the use of 
dangerous explosives. In this mode, the Spark probe could be 
configured using the rock itself as reactor containment. 
PRECIOUS METALS-These metals can be disassoci 

ated from gangue. While performing that operation, any 
cyanide or arsenic that might Still be present in the gangue 
could be broken down and rendered harmless. 
PEA GRAVEL-Scoring its smooth surfaces, so that it 

will bond better to cement, would give concrete ten times its 
normal tensile Strength for use on road Surfaces and in 
concrete overpasses. 
NUCLEAR WASTE CONTAINMENT Using treated 

pea gravel in the construction of nuclear waste caskets will 
make them approximately ten times more impermeable 
when nuclear waste rods are Stored. 
MILK-Use of the electro-plasma process can enable 

milk to retain up to 87% of its nutrients, an improvement on 
pasteurization which destroys up to 55%. 
RICE HUSKS-If the wax coating were removed from 

each husk by practicing the invention, rice huskS could be 
used to make building materials, Such as chipboard. 
AS Such, an invention has been disclosed in terms of 

preferred embodiments thereof which fulfill each and every 
one of the objects of the present invention as Set forth 
hereinabove and provides a new and improved apparatus 
utilizing high energy electrical discharge for Solid and 
medium/media material processing and a method of use. 
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Of course, various changes, modifications and alterations 
from the teaching of the present invention may be contem 
plated by those skilled in the art without departing from the 
intended Spirit and Scope thereof. Accordingly, it is intended 
that the present invention only be limited by the terms of the 
appended claims. 
We claim: 
1. An apparatus for dissociating a material comprising: 
a) a power Supply; 
b) a capacitor for Storing an electrical charge Supplied by 

the power Supply; 
c) a trigger Switch means for discharging the electrical 

charge Stored in the capacitor in a time span on an order 
of a nanoSecond; 

d) at least one probe, one end connected to the trigger 
Switch for receiving the electrical charge discharged by 
the trigger Switch, the other end releasing the electrical 
charge; and 

e) a reactor having a media therein, the other end of the 
probe immersed in the media; and 

f) wherein a material is placed in the reactor and is 
Subjected to the released electrical charge for dissocia 
tion. 

2. The apparatus of claim 1 wherein the reactor is a closed 
reactOr. 

3. The apparatus of claim 1 wherein the reactor has an 
inlet and an outlet for through flow of the media. 

4. The apparatus of claim 3 wherein the reactor includes 
at least one baffle positioned between the inlet and the outlet. 

5. The apparatus of claim 4 wherein an probe is positioned 
on either side of said baffle. 

6. The apparatus of claim 1 wherein Said capacitor has a 
capacity of from Zero to about 100 kilovolts. 

7. The apparatus of claim 1 wherein the reactor is a 
continuous flow reactor with a plurality of probes positioned 
therein. 

8. The apparatus of claim 7 wherein the reactor includes 
a material handler for continuous material treatment. 

9. The apparatus of claim 8 wherein a material feeder is 
provided feeding material to the reactor and a material 
recovery System is provided to retrieve material from Said 
reactOr. 

10. A method of dissociating a material in a media 
comprising the Steps of: 

a) providing a material to be dissociated; 
b) providing a medium/media-containing reactor with the 

material therein; 
c) Subjecting said material to at least one cycle of a release 

of an electrical charge in a time span on an order of a 
nanoSecond to impact a cycle shock front to the mate 
rial for dissociation; and 

d) recovering at least one of Said medium/media and at 
least one dissociated product from Said Subjecting Step. 

11. The method of claim 10 wherein said subjecting step 
further comprises providing: 

i) a power Supply; 
ii) a capacitor for Storing an electrical charge Supplied 

from the power Supply; 
iii) a trigger Switch means for discharging the electrical 

charge Stored in the capacitor in Said time Span; 
iv) at least one probe, one end connected to the trigger 

Switch for receiving the electrical charge discharged by 
the trigger Switch, the other end releasing the electrical 
charge; and 

V) a reactor having the medium/media therein, the other 
end of the probe immersed in the medium/media; and 
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Vi) wherein the material is placed in the reactor and is 

Subjected to the released electrical charge for dissocia 
tion. 

12. The method of claim 10 wherein the material is a toxic 
waste and the dissociation breaks down the toxic waste into 
environmental friendly components. 

13. The method of claim 12 wherein the toxic material is 
at least one of PCBs and phenols. 

14. The method of claim 10 wherein the material is a seed 
and the dissociation decreases the time required for harvest 
ing a crop from the Seed when planted. 

15. The method of claim 14 wherein the seed is one of 
corn, Soya, and wheat. 

16. The method of claim 10 wherein the material is a solid 
material and the dissociation causes one of vaporization of 
the Solid material, disintegration of the Solid material, dis 
Solution of the Solid material and a Smoothing of a Surface 
of the Solid material. 

17. The method of claim 10 wherein the material is a 
component part of the medium/media. 

18. An apparatus for dissociating a material comprising: 
a) a power Supply; 
b) a capacitor for storing an electrical charge Supplied by 

the power Supply; 
c) a trigger Switch for instantaneously discharging the 

electrical charge Stored in the capacitor; 
d) at least one probe, one end connected to the trigger 

Switch for receiving the electrical charge discharged by 
the trigger Switch, the other end releasing the electrical 
charge; and 

e) a reactor having a media therein, the other end of the 
probe immersed in the media; and 

f) wherein a material is placed in the reactor and is 
Subjected to the released electrical charge for 
dissociation, said reactor further comprising: 
i) a base Supporting Said reactor and said probe; 
ii) a ground circuit including a ground tip disposed 

within the reactor opposite an end of Said probe, and 
a ground connector bracket Supported by Said base, 
the ground connector bracket providing connection 
between ground and Said ground tip. 

19. The apparatus of claim 18 wherein said reactor 
comprises a Sealed chamber formed by at least one wall, a 
probe locator Supported by Said base for positioning Said 
probe in Said reactor. 

20. The apparatus of claim 19 wherein the base is remov 
able. 

21. An apparatus for dissociating a material comprising: 
a) a power Supply; 
b) a capacitor for storing an electrical charge Supplied by 

the power Supply; 
c) a trigger Switch for instantaneously discharging the 

electrical charge Stored in the capacitor; 
d) at least one probe, one end connected to the trigger 

Switch for receiving the electrical charge discharged by 
the trigger Switch, the other end releasing the electrical 
charge Switch; and 

e) a reactor having a media therein, the other end of the 
probe immersed in the media; and 

f) a ground Switch connected between the probe and the 
power Supply, tripping of the ground Switch discharg 
ing any electrical charge Stored in the capacitor to 
ground rather than to Said probe; 

g) wherein a material is placed in the reactor and is 
Subjected to the released electrical charge for dissocia 
tion. 


