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) Electrode for electrochemical use.

@ An anode which includes a body (14) which is
made principally of lead or of aluminium with a 20
micron coating (22) of an alloy of 95% lead, 5%
silver on the body. ’

The anode reduces lead ion migration through
an elecirolyte to a cathode during the electrowinning
of zinc.
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BACKGROUND OF THE INVENTION

This invention relates generally to an electrode
and more particularly is concerned with an elec-
trode of the type used as an anode in, for example,
the electrowinning of zinc.

Pure lead ancdes have been used for elec-
trolyzing zinc from an aqueous solution of zinc
sulphate in diluted sulphuric acid on to an alumin-
jium or zinc cathode. However, with a pure lead
anode, lead ions migrate to the cathode and re-
duce the purity of the zinc which is recovered in
the process.

Silver has been added to the lead anode to
reduce the aforementioned problem of lead ion
migration. The addition of silver, of from 0,5% to
1% by weight to the anode, does reduce lead ion
migration and at the same time hardens the anode
slightly thereby increasing its resistance to corro-
sion and increasing its life. Obviously an anode of
this type costs more due to the expense of the
silver.

SUMMARY OF THE INVENTION

The invention is concerned with an electrode in
which the amount of silver, or equivalent additive,
is reduced.

The invention provides an electrode which in-
cludes an electrode body and at least one coating
of a lead alloy on at least a portion of the electrode
body. .

The lead alloy used for the costing may com-
prise a lead/silver alloy, a lead/palladium alloy, or a
lead/silver/palladium alloy.

A plurality of the lead alloy coatings may be
formed on the body, each with different properties.

The lead alloy may contain from about 90% to
97% lead by weight. A suitable lead content is of
the order of 95% with the remainder, 5%, being
silver, palladium or a mixture of silver and pal-
ladium.

The lead alloy coating may have a thickness of
from 1 to 100 microns and preferably the thickness
of the coating is from 10 to 20 microns.

The lead alloy coating may have formed on it a
layer of lead dioxide, lead peroxide or manganese
dioxide. This, in a manner which is not fully under-
stood, provides a protective coating to the elec-
trode which reduces lead loss from the anode
surface and thereby improves the quality of zinc
recovered in an.electrowinning process.

In one form of the invention the elecirode body
is made at least principally of lead and preferably
comprises lead alloyed with at least one of the
following: calcium, barium and strontium.
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in another form of the invention the electrode
body is made at least principally from aluminium.
To improve the adherence of the lead alloy coating
to the electrode body an undercoat of a silver or
gold layer, or equivalent, may be provided on the
aluminium electrode body and the lead ailoy coat-
ing may be formed thereon.

Aluminium is lighter than lead and is a far
better conductor of electricity and consequently it
is possibie to form an aluminium based electrode
with the same surface area as a lead based elec-
trode, but thinner.

The silver or gold undercoat may have a thick-
ness which is less than 1 micron and for example
may be of the order of 0,5 microns thick.

The invention also provides a method of for-
ming an electrode which includes the step of for-
ming at least one coating of a lead alloy on an
electrode body.

The lead alloy may comprise one of the follow-
ing: a lead/silver alloy, a lead/palladium alloy, and a
lead/silver/palladium alloy.

The lead alloy may contain from 90% to 97%
lead by weight and preferably contains lead in the
amount of approximately 95%.

The lead alloy coating may have a thickness of
from 1 to 100 microns and preferably the thickness
is of the order of from 10 to 20 microns.

The lead alloy may be electrodeposited on the
electrode body in an electrolysis tank and the
electrolyte in the tank may comprise a lead hydrox-
ide and silver cyanide solution, in the presence of
sodium cyanide and sodium hydroxide, or of potas-
sium cyanide and potassium hydroxide, or a mix-
ture thereof.

The method may include the step, prior to
forming the lead alloy coating, of preparing the
surface of the electrode body by means of at least
one process selected from the following: sandblast-
ing, electropolishing and exposure to a suitable
reagent such as a dilute acetic or nitric acid solu-
tion.

The surface of the electrode body may be
etched, ridged, pitted, oxidised, activated or pas-
sivated to receive a stable and uniform coating
thereon.

One or more layers of the lead alloy coating
may be applied to the electrode body. Each coat-
ing may be of the same or a different composition.

In one form of the invention the electrode body
is made from lead alloyed with at least one of the
following: calcium, barium and strontium.

In a different form of the invention the elec-
trode body is made from aluminium with a silver or
gold undercoat on which the lead alloy coating is
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formed. It is possible to form the lead alloy coating
on the electrode body by first tinning or soldering
the electrode body in an inert atmosphere with a
suitable tin/lead alloy, or by applying the alloy
using a flux. The tin/lead alloy prevents the surface
of the aluminium electrode body, once cleaned,
from oxidising, and provides a substrate for the
lead coating.

The principles of the invention are particularly
suitable for producing an anode for use in the
electrowinning of zinc. The invention is thus in-
tended to cover an electrolysis cell for the elec-
trowinning of zinc which includes an aqueous solu-
tion of zinc sulphate in diluted sulphuric acid, a
cathode which is made at least principally from
aluminium or zinc, and an anode of the aforemen-
tioned kind.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is further described by way of
examples with reference to the accompanying
drawings in which:

Figure 1 schematically depicts the produc-
tion of an anode in accordance with the principles
of the invention.

Figure 2 is a cross sectional view of portion
of an anode according to one form of the invention.

Figure 3 schematically depicts the use of the
anode of the invention in the electrowinning of zinc,
and

Figure 4 shows a modification to the ar-
rangement of Figure 1.

DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 illustrates an electrolysis tank 10
which contains an electrolyte 12 of lead hydroxide
and silver cyanide solution, in the presence of
sodium cyanide and sodium hydroxide, or of potas-
sium cyanide and potassium hydroxide, or a mix-
ture thereof.

Located in the electrolyte are a plurality of
anode bodies 14 which are electrically connected
to one terminal of a power supply 186, and a plural-
ity of lead sheets 18 which are electrically con-
nected to a second terminal of the power supply
16. The power supply is under the control of a
control unit 20 whereby the amplitude of the volt-
age, the current waveform produced by the supply
18, and the time period for which current flows
from the power supply through the electrolyte 12,
can be controlled. The power supply 16 and the
control unit 20 are known in the art and con-
sequently are not further described herein. 1t is to
be noted the current in the electrolyte can aiso be
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varied by changing the electrolyte composition, or
by altering the spacings bstween the anode bodies
14 and the lead sheets 18.

Each anode body 14 is made, according to one
embodiment of the invention, from lead which is
alloyed with calcium. It is to be noted however that
it is possible to alloy the lead with barium or
strontium instead of or in addition to the calcium.

Prior to being placed in the electrolyte each
lead anode body is cleaned by sandblasting, by
electropolishing or by being dipped into a suitable
reagent such as diluted acetic acid or nitric acid
solution. The lead anode bodies are evenly spaced
in the electrolyzing tank.

The lead sheets, in this embodiment of the
invention, contain from 4% to 7% silver by weight
and are placed between the anode bodies 14,
again evenly spaced from one another. The silver
content is chosen so that 5% silver is deposited on
the anode bodies 14.

When current flows between the bodies 14 and
the lead plates 18 a coating of lead and silver, from
the plates 18, is electrodeposited on the anode
bodies 14. By using the control unit 20 it is possi-
ble to regulate the thickness of the silver/lead coat-
ing, on the anode bodies, to from 1 to 100 microns
and, preferably, to a thickness of the order of 20
microns. The lead anode body with the lead/silver
coating can be coated with a thin layer of lead
oxide, lead peroxide or manganese dioxide. This
reduces the loss of lead from the anode when it is
used in the production of zinc.

The lead plates 18 have been described as
including silver. Instead of silver, or in addition
thereto, palladium may be used in the coating
composition. Equally beneficial results are ob-
tained.

Figure 2 illustrates a portion of anode body 14
with a lead/silver coating 22 deposited thereon. A
thin layer 24 of lead dioxide covers the coating 22.

According to a different embodiment of the
invention the anode body 14 is not formed from a
lead alloy but, instead, from aluminium. Aluminium
is less dense than iead and is far more electrically
conductive than lead and it is possible therefore to
form the anode body so that it is thinner than for a
lead anode body, but with the same surface area.
Aluminium oxidises readily and in order to ensure
that the lead alloy coating 22 adheres to the alu-
minium body it is necessary to clean the surface of
the aluminium body in an inert atmosphere for
example a nitrogen atmosphere. The aluminium
body can then be coated with silver, by a chemical,
electrolytic or other suitable process, in a very thin
layer designated 26 in Figure 2, of the order of 0,5
microns. Thereafter the silver coated aluminium
anode body -can be used, in the manner described
in connection with Figure 1, and have applied to it
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a leadssilver coating. Again it is possible to use
palladium in place of or in addition to the silver.

An anode formed in the manner described per-
forms adequately in an electro chemical cell for the
electrowinning of zinc with a reduced quantity of
lead ions migrating from the anode on to the cath-
ode which is used. This results in zinc with a high
degree of purity being produced in the process.

Figure 3 schematically depicts a zinc elec-
trowinning process wherein an anode 28, produced
in accordance with the principles of the invention,
in the manner which has been described herein-
before, is located in an electrolyte 30, such as zinc
sulphate in diluted sulphuric acid, in an electrolysis
tank 32. A cathode 34 of aluminium or zinc is also
placed in the electrolyte and the anode and the
cathode are connected to a power supply 36 under
the control of a control unit 38. As has been
pointed out the migration of lead ions from the
anode 28 to the cathode 34 is reduced. The reason
for the reduction in ion migration is not fully under-
stood but it is believed that as electrolysis is in
essence a surface reaction it is possible to achieve
the benefits of a lead/silver or lead/palladium anode
by providing a high silver to lead content only on
the surface of the anode.

It is to be noted that the silver to lead ratio in
the sheets 18 is varied so that the desired propor-
tion of silver is electrodeposited on the anode
bodies 14. If the anode bodies are to have 5% of
siiver in their coatings then, depending on the
circumstances, the lead sheets 18 may have from
4% 1o 7% silver.

An alternative method of controlling the silver
content of the coatings is to make use of two
electrodes 18A and 18B in place of a single lead
sheet 18, as indicated in Figure 4 which shows a
portion of the arrangement of Figure 1.

The electrode 18A may be pure lead while the
electrode 18B is pure silver or 50% silver/50% lead
alloy. The current through each electrode is then
finely and separately controlled by means of sepa-
rate power supplies 18A and 16B respectively, so
that the percentage of silver, in each coating, can
be accurately controlied.

Claims

1. An electrode which includes an electrode
body (14) and which is characterized by at least
one coating (22) of a lead alloy on at least a portion
of the electrode body.

2. An electrode according to claim 1 character-
ized in that the lead alloy (22) is at least one of the
following: a lead/silver alloy and a lead/palladium
alloy.

3. An electrode according to clam 1 or 2
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characterized in that the lead alloy (22) contains
from 90% to 97% lead by weight.

4. An electrode according to any one of claims
1 to 3 characterized in that the lead alloy coating
(22) has a thickness of from 1 to 100 microns.

5. An electrode according to claim 4 character-
ized in that the thickness of the lead alloy coating
(22) is of the order of 20 microns.

8. An electrode according to any one of claims
1 to 5 which is characterized in that it includes, on
the lead alloy coating (22), a layer of a material
selected from the following: lead dioxide, lead per-
oxide and manganese dioxide.

7. An electrode according to any one of claims
1 to 6 characterized in that the electrode body (14)
is made at least principally from lead.

8. An electrode according to claim 7 character-
ized in that the electrode body (14) is made from
lead alloyed with at least one of the following:
calcium, barium and strontium.

9. An electrode according to any one of claims
1 to 6 characterized in that the electrode body (14)
is made at least principally from aluminium.

10. An electrode according to claim 9 char-
acterized in that the aluminium electrode body (14)
has an undercoat of a silver or gold layer (26) on
which the lead alloy coating (22) is formed.

11. A method of forming an electrode which is
characterized in that it includes the step of forming
at least one coating (22) of a lead alloy on an
electrode body (14).

12. A method according to claim 11 character-
ized in that the lead alloy (22) is at least one of the
following: a lead/silver alloy and a lead/palladium
alloy.

13. A method according to claim 11 or 12
characterized in that the lead alloy (22) contains
from 90% to 97% lead by weight.

14. A method according to any one of claims
11 to 13 characterized in that the lead alloy coating
(22) has a thickness of from 1 to 100 microns.

15. A method according to any one of claims
11 to 14 characterized in that the lead alloy (22) is
electrodeposited on the electrode body (14) in an
electrolysis tank (10).

16. A method according to claim 15 which is
characterized in that it includes the steps of elec-
trodepositing the lead alloy (22) on the elecirode
body (14) from at least two electrodes (18A and
18B) lof different compositions, and of separately
controlling the rate of electrodeposition from each
electrode to the electrode body thereby to contro!
the composition of the deposited lead alloy.

17. A method according to claim 15 or 16
characterized in that the electrolyte (12) in the tank
(10) is a lead hydroxide and silver cyanide solution,
in the presence of sodium cyanide and sodium
hydroxide, or of potassium cyanide and potassium
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hydroxide, or a mixture thereof.
18. A method according to any one of claims
11 to 17 which is characterized in that it includes
the step, prior to forming the lead alloy coating
(22), of preparing the surface of the electrode body 5
(14) by means of at least one process selected
from the following: sandblasting, electropolishing
and exposure to a reagent.
19. A method according to any one of claims
11 to 18 characterized in that the eleotrode body 10
(14) is made from lead alloyed with at least one of
the following: calcium, barium and strontium.
20. A method according to any one of claims
11 to 18 characterized in that the electrode body
(14) is made from aluminium with a silver or gold 15
undercoat on which the lead alloy coating is
formed.
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