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Fig. 1

(57) Abréegée/Abstract:

The invention relates to a device (1) for the electrical disintegration of cell structures, comprising a chamber (5) having an Inlet for
recelving material containing cell structures, an outlet for the discharge thereof, and a conveyor line (F) extending between the inlet
and the outlet, an electrode unit (11) having an electrode body (15) that is arranged Inside the chamber along the conveyor line (F),
at least sectionally. The chamber (5) Is provided with a wall (19) that is sectionally or entirely electrically conductive and is electrically
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(57) Abrege(suite)/Abstract(continued):
Insulated from the electrode body (15). The electrode unit (11) I1s adapted to generate an electric field between the electrode body
(15) and the wall (19) for electrical integration. According to the invention, a conveyor screw (14) Is drivably arranged In the

conveyor line (F) for conveying the material, wherein the electrode body (15) Is accommodated in a cavity of the conveyor screw
(14).
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Abstract

The invention concerns a device (1) for the electrical disintegration of
cell structures, comprising a chamber (5) having an inlet for receiving
material containing cell structures, an outlet for the discharge thereof, and
a conveyor line (F) extending between the inlet and the outlet, an electrode
unit (11) which has an electrode body (15) which is arranged within the
chamber at least portion-wise along the conveyor line (F), wherein the
chamber (5) has a wall (19) which is portion-wise or completely electrically
conductive and electrically insulated from the electrode body (15), and the
electrode unit (11) is adapted to generate an electric field between the
electrode body (15) and the wall (19) for electrical disintegration.

According to the invention it is proposed that a conveyor screw (14)
is arranged driveably in the conveyor line (F) for conveying the material,
wherein the electrode body (15) is accommodated in a cavity in the

conveyor screw (14).

Figure 1
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Device for the electrical disintegration of cell structures and installation and
use of the device for producing feed intermediates and feed products

The present invention concerns a device for the electrical
disintegration of cell structures, comprising a chamber having an inlet for
receiving material containing cell structures, an outlet for the discharge
thereof, and a conveyor line extending between the inlet and the outlet, an
electrode unit which has an electrode body which is arranged within the
chamber at least portion-wise along the conveyor line, wherein the
chamber has a wall which is portion-wise or completely electrically
conductive and electrically insulated from the electrode body, and the
electrode unit is adapted to generate an electric field between the electrode
body and the wall for electrical disintegration.

Devices of the above-indicated kind, for example known from DE 20
2013 001 124.6 or DE 20 2011 004 177 U1, are used in different areas,
primarily for the treatment of cell structures and/or material containing
cells. A previous area of use was in particular the area of biogas
installations and sewage treatment installations. The aim is basically to
improve the processibility of the material containing cell structures by
means of disintegration of the cell structures. In the case of biogas
installations and sewage treatment installations disintegration serves for
example to promote the generation of biogas.

In general chemical reactions of the cell structures or the molecules

forming the cells are promoted by so-called cracking of the cell structures.
The term disintegration is used generally to mean the comminution

and break-up or pulping of cells or cell structures under the action of
external forces.

Electrical disintegration is based on the operating principle of
exposing cell structures to an electric field which occurs between two
electrodes. As a consequence of the action of the electric field on the cells
and the cell structures charge displacements occur at the cell membranes.
In the known installations for electrical disintegration use is then made In
that respect of the fact that the cells and cell structures move within the

chamber in which the electric field is produced. Due to the movement of

1



10

15

20

25

30

CA 02972312 2017-06-277

the cells and cell structures the field strength influencing them changes
locally in relation to their respective cell membrane. Due to that lasting
change the cell membrane and/or the cell structure is exposed to vibrations
or gravitational forces, leading to destabilisation. With sufficiently strong
simulation the cell structure is loosened up or dispersed. With a greater
degree of influence the cell membranes are collapsed. The latter is known
by the term electroporation. The effect of that disintegration is that the
availability in particular of nutrients from the cell structures is enhanced.
In this connection reference is made to the above-mentioned breakup. For
example in the case of grain as a feed for animals, for example piglets,
improved disintegration has an advantageous effect on the feed
exploitation by the animals.

Enhancing the availability of nutrients in a material is consequently
of great significance not only in the case of biogas installations but In
particular also in the feed industry. It is known for example from DE 199
13 514 C1 to break up a raw material, for example whole grain, by means
of thermal and mechanical treatment in order to make nutrients contained
therein more easily accessible in an intermediate product to be produced or
the finished feed product. The aim in the area of the feed industry is to
increase in particular digestibility, palatability and above all usability of the
feed so that it is possible to achieve greater increases in weight in the case
of animals, with a lower level of feed use. As the animal husbandry and

meat processing industry is subjected to cost pressures to a high degree
there is a need for feed production that is as efficient as possible in order to
achieve high growth rates in the case of the animals consuming the feed, In
the shortest possible time and with the lowest possible level of resource

use. In addition the number of pathogenic germs in the feed could be

reduced to a minimum.

Therefore the object of the invention was to improve a device of the
kind set forth in the opening part of this specification, such that it allows

efficiency-increasing use in the production of feed intermediate and finished

feed products.
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In a device of the kind set forth in the opening part of this
specification, that object is attained by the invention in that a conveyor
screw for conveying the material is drivably arranged in the conveyor ling,
wherein the electrode body is accommodated in a cavity in the conveyor
screw. The invention makes use of the realisation that the device identified
in the opening part of this specification can be successfully used not only In
biogas installations but also for the electrical disintegration of cell
structures in pourable material like for example whole grain. Unlike the
case with fluid material like biomass, the disintegration of cell structures in
a basically solid, pourable material is however more difficult. The invention
pursues the approach of ensuring a well controlled transport, which can be
exactly adjusted in terms of the conveyor speed, of the material containing
cell structures, through the chamber of the disintegration device, by means
of the conveyor screw. By means of the conveyor screw which is preferably
motor-drivable, it is possible in accordance with the invention to exactly
meter the residence time of the material containing cell structures in the
chamber for electrical disintegration. Because the conveyor screw
accommodates the electrode body of the electrode unit in a cavity in itself,
transport of the material containing cell structures is further ensured, which
is not impeded by the electrode itself. The arrangement is also compact so
that long conveyor lines or many parallel devices for electrical
disintegration can be set up on a very small footprint area in industrial
manufacturing installations.

In a preferred embodiment the conveyor screw has a hollow shaft
and the electrode body is arrange coaxially with the conveyor screw in the

hollow shaft.
Further preferably the conveyor screw partially or completely

comprises an electrically non-conductive material. That has the advantage
that the conveyor screw itself causes no or at any event only a reduced
adverse effect in terms of field propagation in the chamber between the
electrode and the chamber wall. That in turn has a positive effect on the

efficiency of electrical disintegration.
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In a preferred configuration the electrically non-conductive material
is an electrically non-conductive, preferably organic, polymer. Particularly
preferably that polymer is selected as a thermosetting material, for
example polyurethane, elastomer, for example hard rubber, or in the form
of a plastomer, for example polycarbonate, or a combination of a plurality
of polymers. Thermoplastic materials like for example polypropylene are

also preferred.

It is also preferred if the electrically non-conductive material is an
electrically non-conductive ceramic material. Particularly preferably a
carbide material, for example silicon carbide is used as such. In addition a
combination of various materials, for example ceramic and polymer, is
preferred. That is achieved for example by applying to a tube comprising a
first material, one or more screw flights comprising a second material, for
example by means of bonding, force-locking connection or positively
locking connection, preferably for example by means of adhesive and/or
screwing.

In a further preferred embodiment of the invention the electrode
body is molded into the hollow shaft. Preferably the electrode body is
epoxy resin-molded.

It is also preferred in accordance with the invention if the electrode
body is surrounded in the hollow shaft by an insulating oil. The hollow
shaft is filled up for example with an insulating oil, also referred to as
transformer oil. The insulating oil is preferably an in particular highly
refined mineral oil or a silicone oil.

Besides a device in accordance with the above-described
embodiments the invention also concerns an installation for the production
of a feed intermediate, comprising an inlet for the supply of material

containing cell structures, and an outlet for discharge of the treated
material as the intermediate product. In such an installation the invention
attains its object in that the installation has a device for the electrical
disintegration of cell structures, which is designed in accordance with one
of the above-described preferred embodiments, being arranged

downstream of the inlet and upstream of the outlet, receiving the material
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coming from the direction of the inlet and discharging it again in the
direction of the outlet. In regard to the advantages and effects of the
electrical disintegration device according to the invention attention Is
directed to the foregoing description.

In a preferred development of the installation according to the

invention it has a moistening device for pre-conditioning, preferably by

means of saturated steam, of the supplied material. Preferably the

electrical disintegration device is arranged downstream or upstream of the

moistening device. In pre-conditioning of the material containing cell

structures heat and water vapour, preferably avoiding condensate, Is

supplied to the material containing cell structures. That has the advantage
that the specific energy requirement per kilogram of material is reduced, or
the through-put capacity can be increased with the same energy
requirement. If the electrical disintegration device is arranged upstream of
the moistening device then water absorption of the material containing cell
structures is increased, following the flow through the electrical
disintegration device. If the electrical disintegration device is arranged
downstream of the moistening device then the already increased
temperature and moisture loading of the material containing cell structures
provide for a higher disintegration rate.

A further advantage of pre-conditioning of the material containing
cell structures, with heat and vapour, is a reduction in the microbial loading
of the product and an increase in digestibility. If the intermediate product
is to be later still further processed, for example if it is to be pressed to
form pellets, the strength of those pellets is later potentially increased and
thus abrasion wear of the pellets upon conveying and transportation

thereof is reduced.

In a further preferred embodiment the installation according to the
invention has a treatment device for thermal and/or mechanical break-up
of the supplied material, wherein the electrical disintegration device is
preferably arranged upstream or downstream of the treatment device. For

thermal and mechanical break-up it is possible for example to use an
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extruder which for example with the supply of heat circulates the product

conveyed therein and subjects it to high shear loadings.

A preferred alternative to thermal and mechanical treatment by
means of extruders is for example an expander for pressure conditioning of
the material containing cell structures. Extruders and expanders have In
common the fact that the conveyed product is subjected to
thermal/mechanical break-up therewith. That manifests itself in a
structural change in the material. When conveying for example whole grain
that manifests itself in gelatinisation of the starch granules, higher fat
availability, reduced germ content, breakdown of digestion-inhibiting
substances and improved processing properties of the conveyed material.

The fact that the starch granules are split up permits reaction of the
starch to form starch decomposition products like for example dextrins and
maltose. Protein unfolding is further made possibie.

After leaving the extruder or expander the intermediate product
obtained is preferably cooled down before being further processed to form
a further feed product, for example in an installation in accordance with the
aspect described hereinafter. Optionally however the cooled intermediate
product is alternatively or additionally also a preferred marketable product
which then has to be mixed with water by the customer and can then be
put to use.

In a further aspect the invention also concerns an installation for
producing a pellet-form feed product and the installation in accordance with
the invention includes the above-described installation for production of a
feed intermediate in accordance with one of the above-described
embodiments, and a pelleting device which is adapted to receive the
intermediate product supplied thereto from the installation for production of
the feed intermediate, process it to form pellets, in particular pressing it,
and discharge it as a pellet-form feed product. In regard to the advantages
of that installation attention is directed to the foregoing description relating
to the device according to the invention for the disintegration thereof.

Besides the electrical disintegration device itself and the installations

using same in a further aspect the invention also concerns the use of a
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device for electrical disintegration in the production of a feed intermediate,
wherein the electrical disintegration device has a chamber having an inlet
for receiving material containihg cell structures, an outlet for the discharge
thereof, and a conveyor line extending between the inlet and the outlet, as
well as an electrode unit having an electrode body which is arranged within
the chamber at least portion-wise along the conveyor line, wherein the
chamber has a wall which is portion-wise or completely electrically
conductive and is electrically insulated from the electrode body, and the
electrode unit is adapted to generate an electric field for electrical
disintegration between the electrode body and the wall. In particular the
invention concerns such a use of the above-indicated kind, in which a
conveyor screw for conveying the material is driveably arranged in the
conveyor line of the electrical disintegration device, the electrode body
being accommodated in a cavity in the conveyor screw.

In preferred developments of the use according to the invention the
electrical disintegration device is in accordance with one of the foregoing
embodiments described herein.

In a further aspect the invention also concerns the use of a device
for electrical disintegration in the production of a feed product, wherein the
electrical disintegration device is preferably also designed as was already

described hereinbefore with reference to the use for the production of a

feed intermediate.

The device according to the invention was described hereinbefore in
relation to its preferred suitability for the electrical disintegration of
material containing cell structures. Besides its suitability and use for that
purpose however the device is also particularly suitable for modifying the
surface charge of particles. Thus in a further aspect the invention concerns
a device for the electrical modification of the surface charge of particles,
comprising a chamber having a material inlet, a material outiet and a
conveyor line extending between the material inlet and the material outlet,
an electrode unit having an electrode body which is arranged within the
chamber at least portion-wise along the conveyor line, wherein the

chamber has a wall which is portion-wise or completely electrically
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conductive and is electrically insulated from the electrode body, and
wherein the electrode unit is adapted to generate an electric field for
modification of the surface charge between the electrode body and the wall,
wherein a conveyor screw for conveying the material is driveably arranged
in the conveyor line, the electrode body being accommodated in a cavity In
the conveyor screw.

The device is structurally identical therefore to the above-described
device for the electrical disintegration of material containing cell structures,
with the exception that in operation it is not material containing cell
structures but a particle-bearing material that is introduced into the
chamber and discharged again therefrom. According to the invention the
term particles is used to mean dispersed materials which differ from the
converted continuous medium by a phase boundary interface. That can be
for example the solid or liquid components of aerosols, the solid
components of suspensions, the particles of powders, or also liquid drops In
emulsions. By modifying the surface charge of the particles substances
which involve static repulsion in the untreated state can be better
processed after passing through the apparatus for electrical modification of
the surface charge, for example in mixing apparatuses. That can be
applied for exampie in relation to fluid containing oil droplets, paints or
suspensions of starch powders.

The device for the electrical modification of the surface charge of

particles involves the same realisations and advantages as the above-
described electrical disintegration device and has the same preferred
embodiments, for which reason attention is directed in that respect to the
foregoing description.

Therefore besides a use of the described device for the electrical
disintegration of material containing cell structures the invention also
concerns the use of the apparatus for the electrical modification of the

surface charge of particles, the apparatus being in accordance with one of

the preferred embodiments described herein.
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The invention is described in gfeater detail hereinafter by means of
preferred embodiments by way of example with reference to the
accompanying Figures in which:

Figure 1 shows an electrical disintegration device according to a
preferred embodiment, and

Figure 2 is a diagrammatic view showing the structure of an
installation for the production of a feed product in accordance with a
preferred embodiment.

The diagrammatic structure of the electrical disintegration device
according to invention is shown in partial section in Figure 1. The electrical
disintegration device 1 has a main body 3. The main body 3 is grounded.
Arranged on the main body 3 is a first connection 5 which has an inlet /7 for
the introduction into the device 1 of material containing cell structures or
particles. Also arranged on the main body 3 is a second connection 9
having an outlet 12 for discharge of the previously introduced material.
Extending between the inlet 7 and the outlet 12 is a conveyor line,
identified by a broken line F. In an alternative configuration (not shown
here) the electrode unit and the drive are preferably arranged in the
reverse sequence.

Provided in the interior of the main body 3 is a chamber 5, through
which the material containing particles or cell structures is conveyed. The
chamber has a conveyor screw 14. The conveyor screw 14 has a plurality
of conveyor flights 16 which bear with as littie play as possible against a
wall 19 of the chamber 5 to ensure conveyance, with as low a degree of

return flow as possible, of the material containing particles or cell

structures. The conveyor flights 16 are disposed on a hollow shaft 18. The
conveyor screw 14 is preferably driveable or controllable by means of an
electric-motor drive 20. Alternative kinds of drive are preferably hydraulic
drives, gas motors or mechanical drives (for example belt drives).

The device 1 further has an electrode unit 11 which includes an
electrode head 13 and an electrode body 15, the electrode body 15 being
arranged within the chamber 5 along the conveyor line F. The electrode

unit 11 is grounded. The electrode body 15 is accommodated within the
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hollow shaft 18. The electrode unit is actuated by a control unit 21. The
control unit is preferably designed in principle as described in DE 20 2013

009 847.
In operation an electric field is generated by means of the electrode

unit 11 within the chamber 5 between the electrode body 15 and the wall
19 of the chamber. The electric field acts on the material containing cell
structures conveyed along the conveyor line F, or on the particles conveyea
along the conveyor line F, and with an adequate field strength, in the case
of the material containing cell structures, leads to electroporation or
electrical disintegration of cell structures or, in the case of the material
containing particles, it leads to an electrical modification in the surface
charge, in particular a discharge. It is also possibie that the surface charge
is modified in the case of the material containing cell structures in a similar
way to the case with the particles, thereby affording improved
disintegration. That is considered in the case of material containing cell
structures in particular when it is arranged between an inlet 101 and a
moistening device 103 of an installation 200 for producing feed
intermediates or feed products (see Figure 2). The water absorption rate
(wetting of the particles) can be increased by that arrangement and that
then involves a higher level of specific energy liberation upon
extrusion/expansion.

The operator can exactly determine the residence time of the
material containing particles or cell structures (for example whole grain,
pre-conditioned whole grain or whole grain which has already been
thermally and mechanically broken up) by way of the speed of rotation of
the conveyor screw 14. That advantageously guarantees treatment of the
material supplied by the inlet 7, that is matched to the field strength, the
material containing particles or cell structures to be conveyed and the
desired effect, in optimum fashion and reproducibly with a high level of
accuracy.

In a preferred configuration the device 1 for electrical disintegration
can be provided in installations for the production of feed intermediates or

feed products at various locations alternatively or cumulatively in order

10
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there to subject the material containing the respectively conveyed cell
structures to electrical disintegration in specifically targeted fashion. Types
of installation by way of example are shown in Figure 2.

Figure 2 diagrammatically shows an installation 200 for the
production of a feed product. The installation 200 also includes an
installation 100 for the production of a feed intermediate.

The installation 100 has an inlet 101 for the feed of material
containing cell structures, for example whole grain. In addition the
installation 100 has an outlet 107 for discharge of the treated material as
an intermediate product. A component part of the installation 100 is a
moistening device 103 for pre-conditioning the material. Material
containing cell structures coming from the inlet 101 is supplied to the
moistening device 103 and is then discharged again in the direction of the
outlet 107. Provided downstream of the moistening device 103 is a
treatment device 105 to which the pre-conditioned material containing cell
structures is supplied for thermal and/or mechanical break-up. Preferably
the treatment device has an extruder and/or expander.

The installation 100 has at least one electrical disintegration device
1. The device is preferably arranged upstream or downstream of the
moistening device 103 and/or upstream or downstream of the treatment
device 105. Alternatively it is also preferred to provide more than one
electrical disintegration device 1 in the installation 100. Depending on the
location at which the electrical disintegration device 1 is disposed in the
installation 100 between the inlet 101 and the outlet 10/ it receives the
material which contains cell structures and which iIs in its respective state,
subjects it to electrical disintegration and then discharges it again to the
following processing step or the outlet 107 (in the case in which the
electrical disintegration device 1 is provided at the location that is
downward in Figure 2).

The installation 100 in Figure 2 is a component part of the
installation 200 for producing the feed product. In the present case the
installation 200 is an installation for producing a pellet-form feed product.

In addition to the installation 100 for producing the feed intermediate the

11
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installation 200 also includes a pelletting device 203. By way of an inlet
201 the pelletting device 203 receives the feed intermediate which Is
discharged by the installation 100. That can take place directly, or by the
interposition of suitable transport means. Storage of the feed intermediate
possibly also takes place before it is supplied to the pelletting device 203
through its inlet 201. After the pelletting operation the pelletting device
203 discharges the finished feed product in pellet form through an outlet
205.

As was explained in detail hereinbefore the invention Iin an aspect
provides the feed industry involving electrical disintegration with an
innovative resource with which feed exploitation and usage is further
improved in relation to the energy expenditure necessary for production
thereof. Electrical disintegration devices can be advantageously used both
in the production of feed intermediates and also in the production of
finished feed products.

In a further aspect the invention involving substantially the same
apparatus structure affords a tool for electrical modification of the surface
charge of material containing particles, which improves the processibility of

the particle-containing material.
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CLAIMS

1. A device (1) for the electrical disintegration of cell structures,
comprising

- a chamber (5) having an inlet for receiving material containing cell
structures, an outlet for the discharge thereof, and a conveyor line (F)

extending between the inlet and the outlet,

- an electrode unit (11) which has an electrode body (15) which is
arranged within the chamber at least portion-wise along the conveyor line

(F), wherein
- the chamber (5) has a wall (19) which is portion-wise or completely

electrically conductive and electrically insulated from the electrode body

(15), and
- the electrode unit (11) is adapted to generate an electric field

between the electrode body (15) and the wall (19) for electrical
disintegration,

characterised in that a conveyor screw (14) is arranged driveably In
the conveyor line (F) for conveying the material, wherein the electrode

body (15) is accommodated in a cavity in the conveyor screw (14).

2. A device as set forth in claim 1 wherein the conveyor screw (14)
has a hollow shaft (18) and the electrode body (15) is arranged coaxially

with the conveyor screw (14) in the hollow shaft (18).

3. A device as set forth in claim 1 or claim 2 wherein the conveyor
screw (14) partly or completely comprises electrically non-conductive

material.

4. A device as set forth in claim 3 wherein an electrically non-
conductive, preferably organic, polymer is used as the electrically non-

conductive material.

13
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5. A device as set forth in claim 3 wherein the electrically non-

conductive material is an electrically non-conductive ceramic material.

6. A device as set forth in one of claims 3 through 5 wherein the
conveyor screw comprises two or more different electrically non-conductive
materials, preferably an electrically non-conductive, preferably organic,

polymer and an electrically non-conductive ceramic material.

7. A device as set forth in one of the preceding claims wherein the
electrode body (15) is molded into the hollow shaft (18), preferably epoxy

resin molded.

8. A device as set forth in one of the preceding claims wherein the

electrode body (15) is surrounded in the hollow shaft (18) by an insulating

Oil.

9. A device as set forth in claim 7 wherein the insulating oil is a

mineral oil or a silicone oil.

10. A device for the electrical modification of the surface charge of
particles, comprising
- a chamber having a material inlet, a material outlet and a conveyor

line extending between the material inlet and the material outlet,

- an electrode unit which has an electrode body which is arranged
within the chamber at least portion-wise along the conveyor line,

wherein

- the chamber has a wall which is portion-wise or completely
electrically conductive and is electrically insulated from the electrode body,
and

- the electrode unit is adapted to generate an electric field for

modification of the surface charge between the electrode body and the wall,

14
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characterised in that a conveyor screw is arranged driveably in the
conveyor line for conveying the material, wherein the electrode body is

accommodated in a cavity in the conveyor screw.

5 11. A device as set forth in claim 10 and further comprising the

features as set forth in one of preceding claims 2 through 10.

12. Installation (100) for producing a feed intermediate comprising
- an inlet (101) for the feed of material containing cell structures,
10 and
- an outlet (107) for the discharge of the treated material as an
intermediate product,
characterised by a device (1) for the electrical disintegration of cell
structures, which is designed as set forth in one of claims 1 through 9,
15 being arranged downstream of the inlet (101) and upstream of the outlet
(107) and receiving the material coming from the direction of the inlet and

discharging same in the direction of the outlet.

13. Installation (100) as set forth in claim 12 comprising a

20 moistening device (103) for pre-conditioning, preferably by means of
saturated steam, of the supplied material, wherein the device for electrical
disintegration is arranged downstream or upstream of the moistening

device.

25 14. Installation (100) as set forth in claim 12 or claim 13 comprising
a treatment device (105) for thermal and/or mechanical break-up of the
supplied material, wherein the device for electrical disintegration s

arranged upstream or downstream of the treatment device.

30 15. Installation as set forth in one of claims 12 through 14

comprising a cooling device for cooling down the feed intermediate.

15
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16. Installation (200) for the production of a pellet-form feed product
comprising the installation (100) for production of a feed intermediate as
set forth in one of claims 12 through 15, and a pelletting device (203)
which is adapted to receive the intermediate product supplied thereto from
the installation (100) for producing the feed intermediate, to process it as

pellets, in particular to press it, and to discharge it as pellet-form feed

product.

17. Use of a device (1) for electrical disintegration in the production
of a feed intermediate, wherein the device for electrical disintegration
comprises

- a chamber (5) having an inlet (7) for receiving material containing
cell structures, an outlet (12) for the discharge thereof, and a conveyor line

(F) extending between the inlet (7) and the outlet (12),

- an electrode unit (11) which has an electrode body (15) which is
arranged within the chamber at least portion-wise along the conveyor line

(F), wherein
- the chamber (5) has a wall which is portion-wise or completely

electrically conductive and electrically insulated from the electrode body

(15), and
- the electrode unit (11) is adapted to generate an electric field

between the electrode body (15) and the wall (19) for electrical

disintegration.

18. Use as set forth in claim 17 wherein a conveyor screw (14) for
conveying the material is driveably arranged in the conveyor line (F) of the

device (1) for electrical disintegration, wherein the electrode body (15) is

accommodated in a cavity in the conveyor screw (14).

19. Use as set forth in claim 18 wherein the device (1) for electrical

disintegration is as set forth in one of claims 2 through 9.
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20. Use of a device (1) for electrical disintegration in the production
of a feed product, wherein the device for electrical disintegration has a
chamber (5) having an inlet (7) for receiving material containing cell
structures, an outlet (12) for the discharge thereof, and a conveyor line (F)
extending between the inlet (7) and the outlet (12), and

- an electrode unit (11) having an electrode body (15) which Is
arranged within the chamber (5) at least portion-wise along the conveyor
line (F), wherein ‘

- the chamber (5) has a wall (19) which is portion-wise or completely

electrically conductive and is electrically insulated from the electrode body

(15), and
- the electrode unit (11) is adapted to generate an electric field

between the electrode body (15) and the wall (19) for electrical

disintegration.

21. Use as set forth in claim 20 wherein a conveyor screw (14) for
conveying the material is driveably arranged in the conveyor line (F) of the
device (1) for electrical disintegration, wherein the electrode body (15) is

accommodated in a cavity in the conveyor screw (14).

22. Use as set forth in claim 21 wherein the device (1) for electrical

disintegration is as set forth in one of claims 2 through 9.
23. Use of a device for the electrical modification of the surface

charge of particles, wherein the device is as set forth in one of claims 10
and 11.

17



CA 02972312 2017-06-277

1/2

1

v

N

8 9l bl
6

> MY K[

\\\\\N\\\N\\ [[7727 2772727777 N\\\\N\\\N\\\

/

N L/ Ll litld -ﬂ.\\\‘ FETITITTIENNY, \.\.\\\\s\_\"

-\:‘ i

/#ﬂl’f/.f/f#ﬂfff&.

/777777

LL



CA 02972312 2017-06-277

2/2

200

205




N

/

\

20

21

.\\\\\\\\\\\\\\\\ | l

RN it i ST REIRILE N 4‘ S L R T N R YA S A O T AR S e T
A Nl YNt VT ST R A B e X SEAAY PR SIAE TR L SO A _\’4 S A

”Mﬂ”ﬂ lllmnl A

AT TP
AN S— —- TR (ki ISV WRETEY  Pr——" [ and ki
MU SUEWE  asmmppn, bt Gt N s emmiell.  SRENE TN VEVSY ik kel SUWTER SRS S—— —
ST S
' 2 '«‘ ‘
el
T Y L A N R R R N A A R YR NIy LT A A B L S P N S 3 B i S gl e W

—. %
o
(@

_T e e




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - abstract drawing

