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Establishment of Electrodes in a Liquid

Description of Invention

This invention relates to the establishment of electrodes in a liquid, in order to
freat the liquid by subjecting it to an electric field.

Such treatment might be required for the purpose of influencing, e.g.
promoting or inhibiting, chemical, physical or biclogical processes in the liquid.
Conventionally, an electrode or electrodes are simply placed in the liquid
which is to be treated, sither in a tank containing the liquid or in a pipe or
conduit along which the liquid is flowing. The electrode{s) must of course be
electrically conductive, usually of a metal or a substance such as carbon.
Metal electrodes have in many cases to be of reaction-resistant metal e.q.
platinum if they are not fo be consumed in use, but even with the use of such
matertals there can be expecied to be some chemical or electro-chemical
action between the electrodes and liquid, which is undesirable, Further
problems associated with use of electrodes in the liquid include the necessity
for establishing electrical connections therewith, by use of electrical cables
which must, in the case of a pipe, penetrate the wall of the pipe in a leak-proof
manner, as well as the aforementioned selection of sultable electrode
raaterials which will not be consumed in use, Physical electrodes cannot be
inserted right-angled to the flow as this will create flow resistance. Electrodes

in line with the flow have a reduced effect.

According to the present invention, we provide a method, and apparatus,
wherein an effect of establishing electrodes in a region of a liquid is achieved
by providing a core of magnetically-conductive material around a lateral wall
containing the region of the liquid, the core of magnetically conductive material

passing through a primary coil energised by an electrical signal, and wherein
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respective parts of the region of the liquid on opposite sides of the
magnetically conductive core are connected by a passage containing the

liguid, the passage and liquid affording a selecied electrical resistance.

Preferably the selected electrical resistance Is afforded by the liguid within the

passage.

The electrical resistance afforded by the passage and/or the liquid therein may
be adjustable.

In accordance with the invention, liquid being treated is subject to an electric
field by virtue of its disposition within the core of magnetically conductive
material, inductively coupled to the primary coil provided on the core. In effect,
in the case of liquid in a pipe surrounded by the core of magnetically
conductive material, the liquid has two electrodes at right-angle to the flow,
which are equivalent to conventicnal physical electrodes in the sense that they
form a voltage source and a current flows between them dependent on the
resistance between them, established in il. The elecirodes are spaced
lengthwise of the pipe and separated from one another by a distance
determined by the dimension of the magnetic core in the direction lengthwise
of the pipe.

Current flowing between the electrodes which are effectively established in the
liquid may be controlled by adjustment of the electrical resistance presented
by the connecting passage, which provides, with the liquid within it, a
conducting path between the electrodes. In the case of a passage which is
not electrically conductive, e.g. a pipe made of a plastics material, the
electrical resistance is afforded by the liquid contained thereby, and the
resistance may be adjusted by altering the length of passage and/or its cross-
sectional area. An adjustable restriction, e.g. a flow-control valve, may be

provided in the passage.
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In the case of a passage formed of a material which is electrically conductive
in its own right, a length of less conductive or non-conductive material may be
provided in the passage to ensure the elecirodes are not short-circuited
thergby.

The primary coll provided on the core of the magnetically-conductive material
may be provided with an electrical signal of any desired wave form andfor
frequency, to suit the purpose of establishing the electrodes in the liguid.

Another way in which the electrical resistance afforded by the liguid in the
passage may be controlled or adjusted is by providing a further core and
electrically-energised primary coil around the wall of the passage. In effect,
this establishes further electrodes in the liquid in the passage, fo constitute a
voltage source to oppose or augment the effect of the first-mentioned
electrodes established by the first core and primary coil. 1t would, alternatively,
be possible {o dispose conifrolling electrodes physically in the liguid in the
passage, but, since the invention has as one of its advantages the elimination
of the need for physical electrodes in the liquid, one would not, in general, wish

to introduce controliing electrodes.

The invention will now be described by way of example with reference to the
accompanying drawings, of which:

Figure 1 is a diagrammatic iltustration of the invention, applied to a water pipe.

Figure 2 is a perspective view of the apparatus diagrammatically illustrated in
Figure 1.

Referring firstly to the drawings, a pipe or conduit for carrying an electrically
conductive liquid to be treated, for example, water, is indicated at 10. The pipe

extends through the centre of an annular core 12 of magnetically-conductive
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material, e.g. a suitable ferrite material, or a plurality of “soft” iron faminations,
insulated from one another to reduce eddy current losses, analogous to a
transformer core. As seen in Figure 2, the core 12 may comprise a plurality of
refatively short individual elements or assemblies of elements 12a, 12b and so
on, joined to one ancther by fasteners such as bolis fo establish a
magnetic&tiy-continudus core. Shown in Figure 1 only is a primary coil 14
through which the core 12 extends, the primary coil 14 being supplied with an
electrical signal, from a suitable signal generator (not shown), with an electrical
signal which may be of any desired wave form, e.g. a succession of pulses,

and frequency,

To each side of the core 12, respective T-pieces 18, 18, and associated pipe-
work indicated generally at 20, establish a passage indicated at 22 in Figure 1,
connecting the pipe 10 between regions on opposite sides of the core 12. The
pipework 20 establishing the passage 22 is preferably of a non-conductive,
e.g. a suitable plastics, material, or it may incorporate a length of non-
conductive material, so that it is the liquid within the passage 22 which
determines the electrical resistance between the regions of the liguid in the

pipe 10 on opposite sides of the core 12.

in use, the effect of the core 12 on the liguid within the pipe 10 is to establish,
within the pipe, the conditions which would exist if conventional electrodes
weres to be placed inside the pipe on opposite sides of the core 12. This effect
is illustrated in broken lines in Figure 1. The resistance afforded by the
passage 22 and/or the liquid within the passage determines the electrical
current which flows between the slectrodes, which may be adjusted io suit the

purpose for which the electrodes have been provided.

Methods whereby the electrical resistance afforded by the passage or
preferably the liquid therewithin are referred to above. Possibly another core
and primary coil may be disposed about the passage 22, the primary coil being
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energised in such a way as o control the effect of the elecirodes established
by the core 12.

When used in this specification and claims, the terms "comprises" and
"comprising” and variations thereof mean that the specified features, steps or
integers are included. The terms are not 1o be interpreted o exclude the

presence of other features, steps or components.

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed In their specific forms or interms of a
means for performing the disclosed function, or a method or process for
attaining the disciosed resulf, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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Claims

1. A method of establishing electrodes in a region of a liquid within a
lateral wall, comprising surrounding the lateral wall containing the liquid by a
core of magnetically conductive material which passes through a primary coil
energised by an electrical signal, wherein respective parts of the region of the
figuid on opposite sides of the magnetically conductive core are connected by

a passage containing the liquid and affording a selected electrical resistance.

2. A method according to claim 1 including adjusting the electrical
resistance afforded by the passage and/or the liquid therein, to achieve a

desired electrode current/voltage.

3. A method according to claim 2 wherein the electrical resistance is
adjusted by altering the cross-sectional area of the liguid within a part of the

passage.

4. Apparatus for establishing electrodes in a region of liquid within a lateral
wall, comprising a core of magnetically conductive material passing through a
primary coil energised by an eleclrical signal, the core of magnetically
conductive material surrounding the region of the liquid, and a passage
connecting parts of the region of liquid on opposite ends of the magnetically

conductive core and affording a selected electrical resistance therebetween.

5. Apparatus according to claim 4 wherein the electrical resistance

afforded by the passage and/or the liquid therein is adjustable.

8. Apparatus according to claim 5 wherein the cross-sectional area of the
iquid in a part of the passage is adjustable, fo adjust the resistance afforded
by the liquid in the passage.



7. Apparatus according to claim 7 wherein the adjustment is afforded by a

flow-control valve.



