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Abstract

(W02017/165963)

The invention relates to an apparatus and method for separating hydrocarbons from solid particles in a hydrocarbon-
particulate-aqueous mixture. The apparatus comprises: a container for the mixture; a shockwave generator comprising two
electrical terminals; and a pulsed power supply. The pulsed power supply is configured to apply a series of one or more
voltage pulses to the terminals, such that, when each voltage pulse is applied to the terminals, a shockwave is applied to
the mixture to promote separation of the components of the mixture. This may mitigate the need to heat the mixture and/or
add chemicals to facilitate separation of hydrocarbons from solid particles such as sand or soil, mineral or carbonate
particles.
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Abstract

(EP2396116)

The invention relates to a method for reusing materials and/or products according to which, in a first step, a series of

electrical discharges are generated between at least two electrodes in a reactor containing an ambient liquid as well as the

materials and/or products to be reused, in which the series of said electric discharges produces, due to the energy, the

frequency of the electric discharges as well as the voltage between the electrodes and the switching time, a mechanical

shock wave which propagates across the materials and/or products to be treated in the reactor, characterised in that after a

first step of embrittlement by the mechanical shock wave thus produced, the products and/or materials are exposed to a

series of electric discharges in which the energy, the voltage between the electrodes that generate said discharges, the

switching time and the frequency of the discharges are selected so that said discharges perform selective fragmentation of

the material by the effect of an electromagnetic field. The invention also relates to a device for implementing said method.
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Abstract

(DE3527898)

Apparatus for the extraction of a mineral from surrounding material, in particular for the extraction of precious stones, semi-

precious stones or noble metals from pieces of material in which they are embedded in their naturally occurring state,
comprises a liquid filled container (1), at least one shock wave generator (7) and at least one shock wave reflector (8)
associated therewith. The reflector (8) is so formed that it focusses shock waves from the generator (7) on a point (11'), or
a region, eg to form wave front 10, in the container via the liquid, and a conveyor belt is provided to carry the pieces of
material into or through the focussing region where they are reduced in size by the action of the shock waves. <IMAGE>

(From GB2178337 A)
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Method and system for reusing materials and/or products by pulsed power
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Abstract
(EP2470305)

The invention relates to a method for reusing material by pulsed power, according to which a series of electrical discharges
are generated between at least two electrodes in a reactor receiving an ambient liquid as well as the materials to be
reused, characterized in that the series of said electrical discharges produce, as a result of the energy, the frequency of the
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electrical discharges, as well as, as a result of the voltage between the electrodes and the switching time, a mechanical
shockwave which propagates over the materials to be processed in the reactor, and in that, during the implementation of
said method, said ambient liquid is cooled by a continuous or carousel cooling system, said method enabling the
production of nanoparticles.
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(US20030079982)

A vapor filtration device including a first electrode, a second electrode, and a filter between the first and second electrodes
is disclosed. The filter is formed of dielectric material and the device is operated by applying a first electric potential
between the electrodes to polarize the dielectric material such that upon passing a vapor stream through the filter, particles
from the vapor stream are deposited onto the filter. After depositing the particles a second higher voltage is applied
between the electrodes to form a nonthermal plasma around the filter to vaporize the collected particles thereby cleaning
the filter. The filter can be a packed bed or serpentine filter mat, and an optional upstream corona wire can be utilized to
charge airborne patrticles prior to their deposition on the filter.
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Abstract

(EP1153149)

The invention relates to a method by means of which ashes of incineration plants and mineral residues are conditioned in a
short time, using washout and electrodynamic processes and shock waves resulting therefrom as well as pulsed high-
voltage discharge, in such a way that the processed material is chemically inert and can be used instantly without harming
the environment. A plant is described by means of which the method can be carried out by using little energy. The method
is thus cost-effective and important components are subject to little wear.
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Abstract

(EP1852891)

An apparatus for generating plasma comprising a cathode (101) having an evaporable surface (102) configured to emit a
material comprising plasma and macroparticles; output apertures (13, 14) to direct the plama; and a filter comprising at
least one deflection electrode (106, 107) and configured to transmit at least some of the plasma to the output apertures (13,
14) while preventing transmission of at least some of the macropatrticles, the apparatus characterized by: a first element
(119) for generating a first magnetic field component having a first polarity between the cathode (101) and the at least one
deflection electrode (106, 107); and a second element (141, 142) for generating a second magnetic field component having
a second polarity at the evaporable surface (102) of the cathode (101) that is opposite that of the first polarity such that a
low-field region is created between the evaporable surface (102) and the at least one deflection electrode (106, 107).
Inventors
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Abstract

(EP1667798)

The assembly of an electrodynamic fractionating unit, for the fragmentation, milling or suspension of a brittle, mineral

process material is disclosed. The energy store (1) including the output switch/ spark gap (2) thereof, the electrodes (5)

including the supply line and the reaction vessel (3) are each arranged at least within the protection of the electrically

necessary insulating separation of regions of differing electrical potential, completely enclosed in a volume of the

encapsulation (6), having electrically-conducting walls. The wall thickness of the encapsulation is at least equivalent to the

penetration depth, corresponding to the lowest components of the Fourier spectrum of the pulsed electromagnetic field.

The electrode at reference potential is connected to the ground side of the energy store through the encapsulation wall.

The electrode at high voltage is connected by the shortest path to the output switch on the energy store.
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Method of comminuting and crushing conglomerated solids into non-metallic or partially metallic components and for

comminuting homogeneous non-metallic solids
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Abstract
(EP0850107)

The invention concerns a method of comminuting and crushing solids which may be partially metallic such as, for example,
blocks of reinforced concrete. In contrast to the known electrohydraulic method, in which comminution is brought about by
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the effect of shock waves applied to the solids from the exterior, with the novel method the solid is exploded as a result of
shock waves being produced therein. This occurs by observing various sets of parameters with respect to breakdown
voltage amplitude, a minimum time for reaching this amplitude and the greatest possible input of energy into the solid. With
minimum expenditure of energy, this method achieves the same result as the purely electrohydraulic method which
consumes far greater amounts of energy.
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Abstract

(EP2711342)

The plasma-generating apparatus includes a treatment vessel 509 containing to-be-treated water 510, a first electrode 504
and a second electrode 502 within the treatment vessel, a bubble-generating part which generate a bubble 506 such that a
surface where conductor of the first electrode 504 is exposed to the to-be-treated water is positioned within the bubble 506,
a gas-supplying apparatus 505 which supplies gas to the bubble-generating part, a pulsed power supply 501 connected to
the first and the second electrodes 502 and 504, a control apparatus 520 which controls one or both of the gas-supplying
apparatus and the power supply such that the voltage is applied between the first and the second electrodes 502 and 504
when at least surface where the conductor of the first electrode 504 is exposed is positioned within the bubble.
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Abstract

(W02019/234109)

The invention relates to a method for breaking down and comminuting a product by means of the electrohydraulic effect, in
which, in a container (4) filled with a liquid, a discharge with a pulse energy or discharge energy less than 100 J, preferably
between 1 J and 50 J, particularly preferably between J and 20 J, is generated substantially in the liquid by means of a
pulse current source (SQ) within an underwater spark gap between at least one first electrode (9), in particular mass
electrode, and a second electrode (10), in particular high-voltage electrode, the product to be comminuted lying in the spark
gap in the continuous or discontinuous container (4). The invention also relates to a device (2) for breaking down and
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Abstract

(US20100024639)

A method of operating a filtration system that filters flue gas, which includes particulate matter and a gaseous pollutant. The
filtration system may include a fabric filter, which is cleaned with periodic pulse cleanings, a discharge electrode upstream
of the fabric filter, which imparts an electric charge to at least some of the particulate matter before the particulate matter
collects on the fabric filter, a sorbent, which is injected into the flue gas upstream of the fabric filter and absorbs at least
some of the gaseous pollutant, and a fan, which draws the flue gas through the fabric filter. The filtration system may have
a pulse cleaning interval setting that may be manipulated by an operator of the filtration system. The pulse cleaning interval
setting may be the time between the pulse cleanings. The method may include the steps of: determining a cost of operating
the filtration system at a first pulse cleaning interval setting; determining a cost of operating the filtration system at a second
pulse cleaning interval setting; and comparing the cost of operating the filtration system at the first pulse cleaning interval
setting with the cost of operating the filtration system at the second pulse cleaning interval.
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The invention relates to a method and a device (1) for disintegrating a recyclable item in a material-selective manner and

using the electrohydraulic effect, an electric discharge being generated, in a container (2) filled with a liquid, using a pulsed

current source (7) and within an underwater spark gap between a container base-side electrode (4b) and at least one

container cover-side electrode (5) that points towards the first electrode, said electric discharge having an average field

strength of less than or equal to 5kV/mm and a pulse or discharge energy of greater than 10J, and being generated at least

substantially in the liquid. In the container (2), the recyclable item lies partially in the underwater spark gap on the container

base-side.
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Abstract

(US20020027107)

Proposed is a method for purifying and neutralizing polluted liquids, which method comprises the steps of: passing the
liquid through a dispersed filtering material with particles of size 0.1-3.0 mm and additional electrode cells; before and after
said passing of the liquid through the filtering material periodically regenerating a filter and applying electrical field to the
filtering material in purification and/or regeneration stages wherein in the purification and neutralizing stages the filtering
material and electrodes are distributed throughout the working volume in the ratio of 0.1-10.0 cm3/cm2 and compacting the
same; discharging electrolysis gases in the direction not coinciding with the direction of purified liquid flow, and carrying out
the regeneration stage by combined purification of both the filtering material and the electrodes in a flow of slurry formed
while loosening the dispersed material in inter-electrode regions by a factor of 1.2 to 3.0. Proposed is an apparatus for
purifying and neutralizing polluted liquids.
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Abstract
(US20050189278)

An apparatus performs radical treatment by electric discharge. The radical treatment apparatus includes an electrode unit
having a gas flow path that blows gas onto treatment water and an electrode member that generates the electric discharge
at a leading edge in order to generate a radical from the gas.
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The present invention pertains to an effective system and method for reducing or eliminating the formation of scale in

desalination systems. The system utilizes at least one pair of electrodes in direct contact with a liquid to induce an

oscillating electric field directly in a portion of the liquid or a liquid stream of the desalination system. The electric field is

capable of inducing bulk precipitation of ions, minerals, salts, particulates, contaminants or a combination thereof from the

liquid stream.
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Method of and apparatus for forming highly oxidative water
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Abstract
(US6328898)

Highly oxidative water containing ozone and/or OH radicals dissolved in a large amount is prepared by dissolving an
oxygen rich gas at high pressure in water and then the pressure is lowered to form fine bubbles in water from the dissolved

oxygen rich gas and the fine bubbles are exposed to pulse discharge. Method of and apparatus capable of forming highly

oxidative water containing ozone or OH radicals at high concentration exhibiting an oxidizing performance at a level

sufficient to practical use with excellent power efficiency and productivity by discharge in water.
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Abstract

(EP1663498)

The invention relates to a method for operating an electrodynamic fragmentation system. The fragmentation product

arranged in the process fluid is permanently suspended and forms a suspension with the process fluid. The portion of the

processed fragmentation product which attains the target particle size or smaller is discharged from the reaction vessel and

the fragmentation product exceeding the target particle size is supplied to the reaction area. The fragmentation system

comprises a chargeable electric energy store, a pair of electrodes connected thereto, and both ends thereof are arranged

at a distance from each other in the process fluid contained in the reaction vessel. The fragmented product is separated in

a solid and liquid manner in a separator in the electrode intermediate chamber until it reaches the target particle size and is

smaller than the target particle size and the prepared process fluid is guided back into the reaction vessel.
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Abstract

(EP2888053)

The invention relates to a method for fragmenting and/or weakening material by means of high-voltage pulses, the material

and a processing fluid being arranged in a processing zone formed between two electrodes such that the entire processing

zone is flooded with processing fluid, and high-voltage pulses being applied to the electrodes such that high-voltage
breakdowns occur between the two electrodes and/or such that predischarge channels are formed without breakdowns. An

electrode with a metallic conductor (1) is chosen for at least one of the two electrodes, the conductor being provided

partially or completely with an insulator or insulating coating (2) at the working end of the electrode that is in contact with
the processing fluid, the permittivity of the insulator/insulating coating being at least 75% of the permittivity of the

processing fluid. The use of such an electrode allows the energy efficiency of methods for fragmenting and/or weakening

material by means of high-voltage pulses to be significantly improved and further allows greater tolerance to be achieved
with respect to an increase in the conductivity of the processing fluid.
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1,021,786. Crushing. UNITED KINGDOM ATOMIC ENERGY AUTHORITY. Jan. 27, 1965 [Feb. 6, 1964], No. 5070/64.
Heading B2A. A method of crushing comprises discharging all the energy stored in a capacitor through a spark discharge

gap in a liquid medium in a time of not more than about one microsecond. Preferably, at least 85% of the energy is

discharged in a time of 0A5 microsecond. Apparatus for carrying out the method comprises a spark discharge gap defined

by electrodes 4, 10 immersed in a liquid medium contained in a vessel 1 provided with an insulating lining 2, the electrodes

being connected by a gas spark gap, defined by electrodes 11, 15, to opposite plates 7, 13 of at least one capacitor, the

plate 13 being connected to a source of high potential and the circuit comprising the spark gaps and the capacitor having

an inductance of not more than 0A1 microhenries. The electrodes 11, 15 are surrounded by a metal tube 6, having an

insulating lining 8, formed integrally with the tube | and with the plate 7 of the capacitor so that the parts 1, 6 and 7 are

electrically connected together and to earth, the electrode 4 being the earthed electrode. The crushing vessel may be in the

form of an annulus. More than one crushing vessel may be provided.

(From GB1021786 A)
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