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@ Method for manufacturing an electrode, and electrode thus manufactured.

@ A catalytic covering layer containing at ieast Ni
and S is electro-deposiied on an electrical-conduct-
ing, electrolytically-formed perforated nicke!l plate by
polarizing said nickel plate as cathode inside an
electrolysis cell with a soluble nickel plate as anode
and with a bath which contains a sulfur-releasing
component, a sait from transition metal other than
O nickel such as a cobalt salt and preferably aiso a
nickel salt.
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"Method for manufacturing an electrode,and electrode thus manufactured™.

The invention relates to a method for manufac-
turing an elecirode, more particularly for preparing
H, and O, in alkaline media, which comprises
electro-depositing a catalytic coating layer which
contains at least Ni and S, on an electrical-conduct-
ing support.

A method of this kind is known from BE-A-
864,275.

Accarding to said known method, a cathode is
manufactured by first forming on a support.a thin
layer of Ni and thereafter subjecting the electrode
to an electrolysis inside a tank which contains
nickel sulfate and thio-urea.

There is known from BE-A-865,396, a similar
method for manufacturing an anode. A support is
first coated by electroplating with an amount of
Ni,whereafter the formed electrode is activated by
electrolysis in a bath wherein nickel sulfate and
thio-urea are dissolved.During the electrolysis, a
portion of the nickel coating dissolves while sulfur
is absorbed in the remaining portion of said coat-
ing.

The above-mentioned known methods pertain
to manufacturing either an anode or a cathode.

The invention has for object to provide a meth-
od wherewith an electrode is obtained which can
work as well as anode as as cathode inside a cell.

For this purposethe support material is po-
larized as cathode inside an electrolysis cell with
has as an anode,a soluble nickel plate and with a
bath which contains a sulfur-releasing component
and a salt from fransition metat other than nickel.

Nickel from the anode dissolves and is depos-
ited together with the other fransition metal and
sulfur on the support, in such a way that an elec-
frode is formed with a thin catalytic layer which
contains nickel, another transition metal and sulfur.

By acting on the proportion of the nickel and
the other transition metal in the catalytic layer, the
electrode can be made better suitable as anode, or
better suitable as cathode.

Preparing the anode and the cathode can oc-
cur with a single equipment.

In a pariicular embodiment of the invention,
use is made of an elecirolysis cell with a bath
which contains, besides a suliur-releasing compo-
nent and a salt from another transition metal than
nickel, a nickel salt.

In a remarkable embodiment of the invention,
use is made of an electrolysis cell with a bath
which contains as salt from another transition metal
than nickel, a cobalt salt.
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The thin catalytic layer comprises nickel, cobalt
and sulfur. The more nickel it does contain, the
better the electrode is suitable as cathode. The
more cobalt it does contain, the better the elec-
trode is suitable as anode.

In another particular embodiment of the inven-
tion, use is made as support material of an
electrolytically-formed perforated nickel plate.”

In an advantageous embodiment of the inven-
tion, the support is first roughened,de-greased and
then etched in boiling acid.

In a useful embodiment of the invention a thin
layer of nickel is first deposited on the support
before the latter is polarized as cathode.

In another useful embodiment of the invention,
the electrolysis bath pH is maintained approximate-
ly at 3.

In another useful embaodiment of the invention,
the bath is retained during electrolysis,at a tem-
perature of about 60°C.

The invention further pertains to an electrode
manufactured by the method according to one of
the above embodiments.

Other feaiures and advantages of the invention
will stand out from the following description of a
method for manufacturing an electrode and of a
thus manufactured electrode, according to the in-
vention; this description is only given by way of
example and does limit the invention.

To manufacture an electrode according io the
invention,an electrical-conducting support is coated
by electrolysis with a Ni-Co-S layer.

Use is made as support, of an electrolytically-
formed Ni plate, which is perforated for about 50%
of the surface area thereof with conically-shaped
holes with a mean diameter of about 1 mm.

The plate is roughened by means of a car-
borundum brush, it is de-greased with acetone and
it is efched during 30 seconds in boiling HCI -
(15%).

The plate is brought thereafter in a bath which
has the following composition :

240 g/l NiCl,
120 g/l Hel.

The bath temperature is kept at 20°C.

The plate is first polarized as anode during 20
seconds and thereafter as cathode during 40 sec-
onds.

Both said polarizing steps are performed with a
current density of 60 mA.cm™ and with a Ni
counter-electrode.
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The thus pre-treated plate is arrange directly
inside an electrolysis cell the bath whereof has the
following composition : 80 g/l CoS0..7H,0
80 g/l CS(NHz)z
1 mi/i concentrated H,SO,

4.5 g/l CH,COOH
2 g/l NaOH.

The bath pH is 3. The bath temperature is kept
at 60°C and the bath is stirred and filtered continu-
ously.

The plate is polarized as cathode.

‘Use is made as anode for the electrolysis cell,
of a soluble nickel electrode which is arranged five
centimeters away from the plate. The soluble nickel
electrode is shielded with a bag of porous synthetic
material.

The electrolysis is performed during 76 hours
with a current density of 6mA/cm>

Nickel from the anode is dissolved and is de-
posited together with Co and S on the cathode.

After the electrolysis, the plate is rinsed with
water, whereafter it is blown dry with pressurized
air.

Due to this electrolysis, there is obtained on
the perforated nickel support, a thin layer with a
40um thickness with as composition :

15 atom-% Co
40 atom-% S
45 atom-% Ni.

In another embodiment of the invention, one
proceeds as above-described, with the exception
that use is made of an electrolysis cell bath which
contains,besides a sulfur-releasing component and
a cobalt salt,also a nickel sali.

The bath has the following composition :

60 g/l CoS0..7H.0

60 g/ NiSO,.6H,0

80 g/l Cs{NH,),

4.5 g/l CH,COOH

2 g/l NaQH

1 mi/l concentrated H,SO..

The ratio 60 g CoSOJ/80 g NiSO, gives a
compromise proportion between both transition
metals in the thin catalytic layer of the elec-
trode,which makes said electrode suitable both as
anode and as cathode.

Still another embodiment of the invention dif-
fers from the preceding one by making use of an
electrolysis cell bath which contains instead of a
cobalt salt, a salt from another transition metal. The
bath has the following composition :

60 g/l FeS0,.6H,0
60 g/t NiSQ,.6H,0
80 g/l CS(NHz)z

2 g/l NaOH

4.5 g/l CH,COOH.
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In a variant of this latter embodiment,use is
made as iron salt of (NH,),.Fe(S0O,),.6H,0 instead of
FeS0,. 6H,0.

The thus obtained electrodes have been tested
as anode and as cathode in an electrolysis cell for
water in alkaline media.

The over-voltages measured at 120°C and with
a current density of 1 A/cm? did lie markedly lower
than with uncatalysed pure nickel electrodes.

Various electrodes prepared according to the
above-described way, have been tested in alkaline
media, some of them during a time period up to
10,000 hours.

Depending on the composition of the catalytic
layer of the electrode, there has been measured an
anode potential lying between approximately +
0.50 V and + 0.80 V relative to a Hg/HgO refer-
ence electrode which was at room temperature.

Under the same conditions, cathode potentials
have been measured lying between approximately
-1.05 V and -1.15 V relative to a Hg/HgO reference
electrode which was at room temperature.

The electrode prepared in the above-described
way has for advantage that when being used as
anode inside an electrolysis cell of bipolar type, it
is stable with current interruptions, which is not the
case with many other anodes which are manufac-
tured from oxide material, when said latter ones are
coupled with electrodes which can contain hydro-
gen.

The conically-shaped openings in the support
material make possible a smooth discharge of the
H, or O, bubbles.

The invention is in no way limited to the above-
described embodiments and within the scope of
the patent application, many changes might be
brought to the described embodiments, notably as
regards the shape, the composition, the arrange-
ment and the number of the components which are
being used to embody the invention.

Claims

1. Method for manufacturing an electrode,
more particularly for preparing H; and O, in alkaline
media, which comprises electro-depositing a cata-
lytic covering layer which contains at least Ni and
S.on an electrical-conducting support, character-
ized in that the support is polarized as cathode in
an electrolysis cell with as anode, a soluble nickel
plate and with a bath which contains a sulfur-
releasing component and a salt from a transition
metal other than nickel.
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2. Method according to claim 1, characterized
in that use is made of an electrolysis cell with a
bath which contains, besides a sulfur-releasing
component and a salt from transition metal other
than nickel,a nickel salt. 5

3. Method according to either one of claims 1
and 2, characterized in that use is made of an
electrolysis cell with a bath which contains as salf
from transition metal other than nickel,a cobalt salt.

4. Method according to any one of claims 1 to 10
3, characterized in that use is made as support, of
an electrolytically-formed perforated nickel plate.

5. Method according o claim 4, characterized
in that use is made as support, of a nickel plate
which is provided over approximately 50% of the 15
surface area thereof, with conically-shaped open-
ings.

6. Method according to any one of claims 1 fo
5, characterized in that the support is first roughen-
ed, de-greased and thereafter etched in boiling 20
acid.

7. Method according to any one of claims 1 fo
5.characterized in that a thin layer of nickel is
deposited onto the support before the latter is
polarized as cathode. , 25

8. Method according to any one of claims 1 to
7, characterized in that the electrolysis bath pH is
retained at about 3.

9. Method according to any one of claims 1 fo
8,characterized in that the temperatfure of the elec- 30
trolysis bath is retained at about 60°C during the
electrolysis.

10. Method according to any one of claims 1 to
9, characterized in that the electrolysis is per-
formed with a current density of about 6 mA/cm?. 35

11. Method for manufacturing an electrode as
described hereinabove.

12. Electrode, manufactured by the method
according 1o any one of the preceding claims.
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