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Title of Invention - Complex Knitted Structures as Electrode for Electrolysis of
Water

Description

The present invention relates to an electrode for the electrolysis of, in particular, alkaline
water solutions. The electrode comprises a 3D-knitted metal structure in the form of a
net. The metal is predominantly made of nickel. The invention also relates to a corre-
sponding electrolysis cell and its use for the electrolysis of alkaline aqueous solutions.

The field of electrochemistry has made considerable progress over the years, particularly
in the area of electrolysis. Electrolysis is a process in which electric current is used to
drive a non-spontaneous chemical reaction. The chemical change occurs when the sub-
stance loses or gains an electron (oxidation or reduction). This process is widely used in
various industries, including the production of chemicals, galvanization, and even water

splitting.

One of the key components in the electrolysis process are the electrodes. The choice of
electrode material can greatly influence the efficiency and effectiveness of the electroly-
sis process. Different metals and alloys are widely used as electrode materials. However,
these materials are often associated with challenges such as corrosion, high overpoten-
tial, and poor conductivity, which can limit the overall performance of the electrolysis

process.

In the context of water electrolysis, these challenges become even more apparent. Water
electrolysis is a crucial process in the production of hydrogen, a clean and renewable
energy source (https://de.wikipedia.org/w/index.php~?title=Wasserelektro-
lyse&oldid=237671836). However, the efficiency of water electrolysis is often impaired
by the above-mentioned challenges associated with conventional electrode materials.
An overview of water electrolysis has been given by Hassan et al. in Environmental Sci-
ence and Pollution Research (2022) 29:86994—-87018.

In the field of electrochemistry, there is a continuous search for new electrode materials
that can improve the challenges regarding service life and efficiency of the electrolysis
process, particularly with water splitting. Nickel and in particular nickel alloys play a
strong role in the design of the cathode and anode material in water electrolysis, since

nickel is the most active non-noble metal regarding water electrolysis. For example, for
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hydrogen evolution reaction (HER) and oxygen evolution reaction (OER), this property

can result in low values of overpotentials.

Up to the moment, some Patents have been disclosed regarding the use of nickel as
electrodes for the alkaline water electrolysis. EP4060081A1 discloses an electrode for
the production of hydrogen from alkaline aqueous solutions. It is composed of a conduc-
tive substrate, a catalytic layer formed on the conductive substrate and at least one plat-
inum group metal selected from the group consisting of Pt, Ir, Ru, Pd, and Rh. A hydro-

gen adsorption layer is located on the catalytic layer. The electrode may contain nickel.

EP3575442A1 proposes an electrolysis unit for the electrolysis of alkaline aqueous so-
lutions. It is mentioned that the cathode may preferably contain nickel. The same applies
to EP3604619A1, EP3388553A1 or EP35754444A1. The electrode composition for al-

kaline water electrolysis in EP3452638A1 consists of nickel foam.

The production of knitted precious metal nets and, in particular, knitted two-layer pre-
cious metal nets is known to the person skilled in the art from the production of nitric acid
(EP3056267A1 or EP680787A1). Nickel nets for use in electrolysis are also known
(US20230304170A1, US20220349075A1). However, it is not known how the latter were

produced.

In CN111041680A and CN217677802U, among other things, two-layer, knitted nickel
nets for hydrogen electrolysis are also disclosed. In CN212128312U, the nickel elec-
trodes consist of a double-layer nickel wire net that is woven positively and negatively.
The bumps on the side plane of the nickel wire net are electrode tips, and the electrode
tips are closely arranged on the front and back of the double-layer nickel wire net. Pref-
erably, the double-layer nickel wire net comprises a forward wire and a forward vertical
wire perpendicular to the warp and weft knitting process, a backward wire and a back-
ward vertical wire perpendicular to the warp and weft knitting process. The intersection
of the forward wire and the forward vertical wire and the intersection of the backward

wire and the backward vertical wire are the electrode tips.

US2023020215A1 discloses an innovative textile which acts as a versatile spacer in
zero-gap electrolytic cells, helping to improve efficiency by minimizing the distance be-
tween critical components like electrodes. It features a unique combination of mechani-
cal and electrical connection capabilities, allowing for better performance and stability in

energy conversion processes. The method of integrating this textile into the cell design
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simplifies the assembly process while enhancing the overall functionality of the electro-

lytic system.

US2022380915A1 teaches an elastic mat which enhances the efficiency of alkaline wa-
ter electrolysis cells, which are used to produce hydrogen fuel from water, by providing
better support and conductivity. The innovative design incorporates a flexible metal mesh
that can adapt to changes in pressure and movement, improving the durability and per-
formance of the electrolysis process. By using specific wire sizes and arrangements, this
technology optimizes the electrolysis reaction, potentially leading to more sustainable

and cost-effective hydrogen production.

JP2004202183A discloses a conductive brush as a special tool made from a flexible belt-
like material with fuzzy strands that can conduct electricity, making it useful for various
electronic applications. The unique feature of this brush is that both the base and the
fuzzy strands are made from the same type of plastic, which is bonded together using
sound waves, ensuring durability and efficiency. By incorporating a conductive material
into the plastic, this brush can effectively transfer electrical signals, opening up hew pos-

sibilities for use in devices like touchscreens and sensors.

US8372255BB also discloses a current collector suitable for operation in a partially com-
pressed state in an electrochemical diaphragm or membrane cell. This comprises at least
one layer obtained by interweaving or weaving a plurality of first sets of metal wires with
a plurality of individual metal wires or second sets of metal wires. In general, it is provided
with parallel corrugations, wherein the corrugated layer has a further flat weave or a

flattened tubular weave obtained by interweaving or weaving individual metal wires.

The object of the present invention is to provide an improved type of electrodes for elec-
trolysis of alkaline aqueous solutions, which help to overcome the above-mentioned dis-
advantages even more, in order to be able to ensure an improved electrolysis process

for the generation of hydrogen.

This object is achieved by providing an electrode according to the features of the present
claim 1. Claims 2 — 8 relate to preferred embodiments of the electrode according to the
invention. Claim 9 — 14 are directed to an electrolysis apparatus and claim 15 to a stack
of electrolysis cells comprising the inventive electrodes. Claims 16 and 17 are directed

to the use of the electrodes for the electrolysis of aqueous alkaline solutions.
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By providing an electrode for alkaline water electrolysis comprising a knitted metal wire
net, wherein the metal wire to more than 50-wt% (predominantly) comprises nickel and
the net is a three-dimensional net, and the net has pile threads protruding from the net
plane, the object is surprisingly achieved. The nickel nets of the present invention can
be used in an electrode for electrolysis of water. These 3D-knitted nickel nets prove to
be more effective than the conventional structures of the prior art due to their more com-
plex spatial structure. The pile threads stand out from the net plane. The angle of the pile
threads with the net plane can be between 5 — 60 degrees, more preferably 10 — 50
degrees (see e.g. Fig. 3 for the angle between pile threads standing out of the net plane).
In particular, this design offers superior electrolysis efficiency. The design is made to
increase electrode/bipolar plate contact, resulting in increased conductivity. Even, due
to the branched spatial structure, they form an ideal environment for carrying out the
electrolysis and floating away the bubbles formed during water electrolysis at the respec-
tive net structures by flowing water and thus removing them from the area where elec-
trolysis takes place. In addition, The 3D-knitted electrodes are flexible and can be com-
pressed in a certain way. This avoids gaps when electrocatalytic cells are assembled

together. These characteristics result in a more advantageous electrolysis process.

Nets made out of metal wires are already known for a long time e.g. in the area of catal-
ysis (e.g. Ostwald process). Precious metal wire nets are used as catalytic and non-
catalytic nets in reactors in which the oxidation of ammonia is performed (DE4028916
C2, EP0364153 B1, DE4206199 C1). As mentioned in the prior art section nickel nets
have been also known already for the purpose of water electrolysis. However, the nets
of the prior art are deemed less efficient in their capability to split water into hydrogen

and oxygen by the aid of an electrical current.

The nets of the present invention can be made in a couple of designs according to prior
art processes. Flat-bed knitting machines are advantageously used for the knitting of
these nets. The structure of the flat-bed knitting machine is illustrated FIG. 1. The in-
ventive knitted nets can be produced on commercially available industrial flat-bed knitting
machines (e.g. from Stoll, Reutlingen, type CSM 440 TC) by carrying e.g. a weft thread
guide between the net thread guide and the pile thread guide. Preferably, according to
EP504723A, the setting of the flat-bed knitting machines with respect to the pitch is be-
tween 3.63 and 1.58 mm, preferably 2.54 — 1.81 mm and with respect to the stitch length
between 1 and 6 mm, more preferably 2 — 6 mm. The flat-bed knitting machine has a

front (1c) and a rear needle bed (2c) in which the latch needles (3c) are installed. The
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latch needles pass through different positions depending upon the programming of the
machine. The programming thus specifies the structure of the knitted fabric. A special
feature of the flat-bed knitting machine as compared to other fabric-forming machines is
that the knitted fabrics can be formed synchronously and independently of one another
on the front as well as on the rear needle beds (single-bed article). Moreover, spacer
fabrics (two-bed article) can be formed, in which the thread alternately in the front and
rear forms stitches or double-knits (EP1358010B2). The knitted fabric is knitted down-
wardly between the two needle beds (4c). This is done by successively casting off the
individual formed stitches over the casting-off position and casting-off web edge (5c).
The nets of the present invention have a thickness of 0.5 mm — 5 mm, preferably 2 mm

-4 mm.

Advantageously, in the nickel nets of the inventive electrode, weft threads are addition-
ally inserted between the net layers. The weft threads can be inserted in several planes
between the net layers. Preferably, the weft threads are arranged approximately centrally
between two net layers. The weft threads are typically arranged unidirectionally in the
planes. Preferably, the weft threads are arranged approximately parallel to each other
and oriented in their direction perpendicular to the direction of the stitches in the net
layers. Conveniently, the weft threads are inserted into the pile threads connecting the

net layers and are fixed by these. The weft threads can also be multi-wire (see below).

In a preferred embodiment the nets can be made in a two-layer format as described
above. These two layers are then advantageously connected with each other by the pile
threads (WO02062466A2 or EP0680787A1). It is furthermore advantageous that the two
net layers connected by pile threads comprise certain weft threads also comprising nickel
which interlay between the two knitted layers and cross the course of the pile threads
parallel to the net layers. With this a higher net density can be provided giving more
surface area for the electrolysis. Fig. 2 shows, by way of example, an enlarged view of
a section of a preferred inventive two-layer knitted nickel net. In the graphical represen-
tation, for visual clarification of the structure of the net geometry, the pile and weft threads
are shown with a larger wire thickness than the net threads. The illustration shows a
nickel net made of two net layers (2b) and (3b) connected to each other by pile threads
(1b), into which weft threads (4b) are inserted approximately centrally between the net
layers (2b) and (3b) and arranged approximately parallel to each other. The weft threads
(4b) are fixed at the intersection points (5b) of the pile threads (1b) and form a further

active plane approximately centrally between the net layers (2b) and (3b).
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In an alternative embodiment the net comprising predominantly nickel is formed as a
single layer net (US2023415139AA). To produce these metal nets on flat-bed knitting
machines, the metal net wire comprising predominantly nickel and a yarn that is com-
bustible or soluble in a solvent are knitted in a two-bed format like mentioned above. Two
nets are knitted simultaneously on the front and rear needle beds and are joined by con-
necting pile threads comprising predominantly nickel, wherein, on the front or on the rear
needle bed, a combustible or soluble yarn is used which is burnt-off or dissolved after
the knitting process. Metal weft threads can also be integrated as mentioned above. The
metal net, the pile threads and if present the weft threads remain after the yarn has been
burnt-off or dissolved (Fig. 3). Here, the metal net layer comprising predominantly nickel
comprises a higher volume density at the knitted side than at the side of the pile/weft
threads. Hence, it is advantageously used in an electrode for the electrolysis of water
because the water can flow more freely between and around the pile/weft threads and
can take away the produced gas bubbles more efficiently. These types of nets are more
preferably used. In addition, the pile threads opposite the net plane can promote the
dgreeconductivity of the electrode since the contact between this side and current col-

lector is optimized (see below).

In particular, by inserting the weft threads, an additional dense wire plane is inserted into
the three-dimensional spatial structure of the knitted fabric at the crossing pile threads,
which increases the volume density of metal wires in the electrode. The weft threads are
fixed by the crossing pile threads, so that a further fixation of these wires by linking them
through the formation of stitches can be omitted. They establish a higher surface area
where the electrolysis can happen. It can be shown that the inventive electrode compris-
ing the knitted nets have a significantly higher efficiency in alkaline water electrolysis
than conventional three-dimensional, two- or multi-layered knitted catalyst nets, in which
no weft threads are inserted.

The present invention therefore most preferably relates to a one layer or two layer knitted
nickel net comprising pile threads and optionally weft threads. The nets are knitted from
nickel wires on flat-bed machines, with optionally the weft threads inserted between the
knitted net layers, and using yarn for one net layer if a single layer nickel net is to be
produced. Thus, in a preferred embodiment, the present invention provides an inventive
nickel net comprising: a. net layer(s) comprising nickel; b. pile threads comprising nickel,
wherein the pile threads protrude from the plane of the net layer(s); and optionally c. weft

threads comprising nickel, wherein the weft threads are located approximately centrally
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between the two knitted net layers connected by the pile threads. If one of the net layers
is a yarn and bunt-off or dissolved afterwards, only the pile threads and optionally the

weft threads remain at their respective positions to produce the single net layer.

In a preferred embodiment the pile threads used are established the same as mentioned
in EP0680787A1. Preferably, the net layers of the electrode according to the invention
are connected with 12 - 22 pile threads per cm?, more preferably 16 — 20 pile threads
per cm? and most preferably 16 - 18 pile threads per cm?. The weft threads can be es-
tablished in accordance with WO2002062466A2. In general, the pile threads as well as
the weft threads can be made out of a metal wire comprising predominantly nickel. The
nickel wires for the pile, weft and net wires can be as thick in diameter as necessary from
the viewpoint of the skilled person. Preferably, they are between 30 - 200 um, more
preferably between 46 — 105 pm and most preferably between 76 — 105 pm.

The net itself and the pile and weft threads can be made out of one wire each. In contrast
it is possible if a metal wire is composed of at least 2 individual wires or filaments. These
two or more wires are than twisted around each other and are knitted or weaved as
normal. The wire for weaving or knitting the catalyst net, therefore, is a stranded wire
comprising an assembly of at least two intertwined filaments, preferably less than eight,
preferably less than six and most preferably less than five wherein each of said filaments
comprises predominantly nickel, said filaments being twisted together over their length
so that each of the filaments is wound to at least one other filament (EP3523024A1). The
thickness of the filaments can be chosen by those skilled in the art and according to
EP3523024A1.

The metal wires for knitting and weaving the net can be chosen according to those skilled
in the art as long as the wires comprise more than 50 wt-% (predominantly) nickel.
Hence, both the pile threads and the weft threads preferably also predominantly com-
prise nickel. More preferably, all wire threads have the same composition. In fact, it is
more preferable if the metal wires comprise more than 60 wt%, or more than 70 wt-%,
or more than 80 wt-% nickel. Most preferred is an embodiment in which the metal wires
are composed out of more than 90 wt-% nickel. The residual amount of metals in the
wires can be selected from the group consisting of iron and cobalt.

As already mentioned electrodes are preferred in which the net has a volume density
which is anisotropic over its thickness. This means that in view of the thickness direction

the net shows differing volume densities. This means that at one end in the thickness
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direction the volume density of the net is lower than average and increases to the other
end of the net. The volume density is the weight of the metal that is present in a specific
volume segment and is measured in g/mm3. In a preferred embodiment the volume den-
sity has a gradient of 40 — 95%, more preferably 50 — 90% and most preferably 60 — 80%
over the thickness direction of the net measured at the first end and at the second end
of the net. If a single net layer is present this anisotropy is provided by the net layer and
the pile/weft threads. If a two-layer nickel net is knitted this anisotropy can be provided
by using different e.g. numbers of meshes per cm, wire diameter, number of wires,

meshes form and size for the nets involved.

In a further preferred embodiment the electrode has a current collector and the knitted
net is in contact with it over its entire length. Normally, these kind of electrodes are es-
tablished in a sense that the net itself reflects the place where the electrolysis takes
place. The net electrodes are in contact with a current collector which establishes the
contact to the power source. In the present invention it is most preferred if the current
collector has a dimensions that allows the contact with the net over the whole length of

the net. This serves for a much better conductivity over the length of the net (Fig. 4).

In another aspect the present invention is directed to an electrolytic cell (Fig. 4) for the
electrolysis of alkaline water solutions which comprises:

- a cathode half cell (1) comprising a current collector (6) and a knitted metal net (5) in
contact with each other, the cathode half cell (1) allowing the alkaline water solution to
pass therethrough and contact the knitted metal net (5); and

- an anode half cell (2) comprising an electrode which has a current collector and the
knitted net is in contact with it over its entire length comprising a current collector (10)
and a knitted metal net (11), the anode half cell (2) allowing the alkaline water solution
to pass therethrough and contact the knitted metal net (11); and

- wherein the anode cell (2) and the cathode cell (1) are separated by a membrane
(4).The preferred embodiments mentioned for the electrode apply also for the electrolytic

cell mutatis mutandis.

The electrolytic cell of the present invention is displayed schematically and exemplarily
in Fig. 4. The cell comprises two half cells (1) and (2) which can be reciprocally fastened
by tightening means, for instance a set of bolts (3), and arranged to enclose a separator
membrane (4), for instance consisting of a diaphragm or ion-exchange membrane. Cath-

ode half cell (1) contains a 3D-knitted net (5) consisting of metallic wires and is coupled
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to a current collector (6) suitable for being connected to one pole of an external power
source (7). The half cell (1) is also provided with inlet (8) and outlet (9), respectively for
feeding the solution to be electrolyzed and for extracting the exhaust electrolytic solution
mixed with the optional gases formed on net (5) during operation. In one embodiment,
net (5) supports the membrane (4) which comes in contact therewith upon fastening bolts
(3) and optionally under the effect of a pressure differential established between the two
compartments established by the gases formed in both half cells which lead to different

partial pressures in these half cells.

Anode half cell (2) comprises an electronic package which, in one embodiment, is com-
prised of a rigid current collector (10) and an 3D-knitted electrode of the present invention
(11). Upon tightening bolts (3), the action exerted by the 3D-knitted nets on the two op-
posed surfaces of the rigid current collector (10) and of the flexible net (11) presses the
latter against separator membrane (4), supported by net (5) plus current collector (6).
The half cell (2) is further provided with outlet (13) and inlet (14), respectively, for feeding
the solution to be electrolyzed and for extracting the exhaust electrolytic solution mixed

with the optional gases formed on net (11).

The 3D-knitted net (11) is formed according to the invention. Net (5) could also be formed
by a complex metallic wire structure alike net (11). Both nets provide a high superficial
area that presents a sufficient elastic structure to ensure the electrical continuity and a
uniform distribution of electric current along the whole surface of current collectors and
the nets. So the presence of a flexible conductor is not necessary, since the 3D-knitted
nets can perform both functions. Furthermore, the characteristics of the electrodes com-
prising the complex 3D-knitted nets could improve the release of the bubbles formed in

the electrode surface, as well as their mass transfer capacity.

The anode half cell (2) and the cathode half cell (1) are connected to a power supply (7,
12) via the current collectors (6, 10). The current collectors can be selected according to
those skilled in the art. However, they should establish a unique contact to the nets of
the respective cells so that upon use the electric field is uniquely established along the
length of the nets in the cathode as well as anode cell. The current collectors can be
made out of iron-based (stainless steel), nickel, aluminum, titanium and copper, for ex-
ample, with stainless steel being preferred (https://www.sciencedirect.com/science/arti-
cle/abs/pii/S0013468622016760).



10

15

20

25

30

10 °

Between the anode half cell (2) and the cathode half cell (1) a membrane is present
which can be selected by the skilled worker
(https://pubs.acs.org/doi/epdf/10.1021/acs.chemrev.3c00694). Preferably, it is selected
from the group consisting of a polymeric diaphragm or ion-exchange membrane is
placed. In a preferred embodiment the net of the cathode half cell and the net of the
anode half cell are separated by the membrane. This means that all three components
are in close connection to each other when the bolts have been tightened.

The cathode net (5) can be formed in the same manner as the anode net (11). However,
it is preferred, if the cathode net (5) has less of an average volume density compared to
the anode net (11) to not limit the hydrogen production. In practice, the net of the cathode
cell has an average areal weight of 400 - 3000 g/m?. Preferably, it has a volume density
of 500 - 2600 g/m?, more preferably of 600 - 2400 g/m? in the average. As already men-
tioned, the volume density is the weight of the metal wires per space element. The cath-

ode net can have the same anisotropy in volume density like the anode net.

The anode net (11) is structured as explained before and part of the inventive electrode.
Also this net provides for a certain areal weight of 400 - 3000 g/m?. Preferably, it has a
volume density of 500 - 2900 g/m?, more preferably of 1000 - 2800 g/m? in the average.
As already mentioned, the volume density is the weight of the metal wires per space

element.

In a preferred embodiment and as explained above the anode net (11) but preferably
also the cathode net (5) do have an anisotropic volume density in g/mm?2 along the thick-
ness direction. This anisotropy leads to an increase in volume density over the thickness
direction of the nets from one end to the other end. The increase needs not to be contin-
ually or uniform. Preferably, the anode net (11) is located the way that the highest volume
density is present at the membrane side. In a very preferred embodiment, the highest
volume density of both nets is rather present at the membrane side.

In a further aspect the present invention is directed to an electrolysis stack comprising at
least two electrolytic cells arranged in a row. The individual stacks comprising the elec-
trolytic cells are arranged according to the knowledge in the art (https://www.sciencedi-
rect.com/science/article/pii/S03603199230225907?ref=pdf_download&fr=RR-

2&rr=8abd51ad382d049b). In principle, the number of stacks comprising the electrolytic

cell can be according to those skilled in the art.
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In a last aspect the present invention is directed to the use of an electrode according to
the invention in an electrolysis cell for hydrogen production by means of electrolysis of
an alkaline water solution. The skilled worker knows how to handle the electrode in the
cell and the stacks to make the water electrolysis happen. Water flows through the indi-
vidual half cell. By applying a sufficient voltage to the current collectors, electrolysis
starts. The flow of water takes the appearing bubbles at the net electrodes with it and
flows to the cell exit. In a preferred embodiment the electrode of the invention is used as
an anode. However, an electrode of the invention can also be used on the cathode side

as well.

By proposing an electrode for electrolysis, in particular for the electrolysis of alkaline
water solutions, which comprise a knitted metal wire net, wherein the metal predomi-
nantly comprises nickel and the net is formed in one layer or two layers, and wherein the
net layer(s) comprise pile threads protruding from the net plane(s), which can connect
the layers to each other, the object of the invention is surprisingly achieved. The nickel
nets of the present invention can be used as electrodes for electrolysis. These nickel
nets prove to be more effective than the conventional structures of the prior art due to
their more complex spatial structure. In particular, they offer superior superficial area,
bubble releasing ability and flexibility The special structure also provide benefits regard-
ing the conductivity, enhancing the contact between the current collector and the net. In
addition, a stabilization of the individual net layer(s) of the electrode according to the
invention is thus achieved in particular by implementing at least one pile thread and op-
tionally weft threads. The person skilled in the art knows how many pile/weft threads he
should use according to the above mentioned limits. The aim is to combine sufficient
strength of the electrode with the lowest possible use of material and sufficient surface

for electrolysis.
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Figures:

Fig. 1: Flat bed knitting machine with numerals being:

1c:
2c:
3c:
4c:
5c:

front bed of knitting machine
rear bed of knitting machine
needles for knitting

knitted nets

web-edge for cutting off nets

Fig. 2: 3D-net with pile and weft threads with numerals being:

1b:
2b:
3b:
4b:
5b:

pile thread
net layer
net layer
weft thread

intersection point

Fig. 3: Shows a three-dimensional one layer net with numerals being:

1b:
2b:
6b:

pile thread
net layer

angle between net plane and pile thread

Fig. 4: Shows an electrolytic cell with numerals being:

Cathode cell

Anode cell

Bolts

Membrane

Knitted 3D-net on cathode side
Current collector

Current line cathode

Water feed cathode

Water outlet cathode
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Current collector anode
Knitted 3D-net on anode side
Current line anode

Water outlet anode

Water feed anode
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Claims

Electrode for alkaline water electrolysis comprising a knitted metal wire net,
wherein the metal wire to more than 50 wt-% comprises nickel and the netis a

three-dimensional net, and the net has pile threads protruding from the net plane.

Electrode according to claim 1, characterized in that the net is formed in two lay-

ers and the two net layers are connected to each other by the pile threads.

Electrode according to claim 1, characterized in that the net is formed as a single

layer net.

Electrode according to one of claims 1 to 3, characterized in that the metal wire
of the knitted net has a thickness of 30 - 200 pum.

Electrode according to claim 3, characterized in that the metal wires of the net

are composed of at least 2 individual wires.

Electrode according to one of the preceding claims, characterized in that the

metal wires of the net contain more than 60% nickel by weight.

Electrode according to one of the preceding claims, characterized in that the vol-

ume density of the net is anisotropic over its thickness.

Electrode according to one of the preceding claims, characterized in that the
electrode has a current collector and the knitted net is in contact with it over its

entire length.

Electrolytic cell for the electrolysis of alkaline water solutions which comprises:

- a cathode half cell (1) comprising a current collector (6) and a knitted metal net
(5) in contact with each other, the cathode half cell (1) allowing the alkaline water
solution to pass therethrough and contact the knitted metal net (5); and

- an anode half cell (2) comprising an electrode according to claim 8 comprising a
current collector (10) and a knitted metal net (11), the anode half cell (2) allowing
the alkaline water solution to pass therethrough and contact the knitted metal net
(11); and

- wherein the anode cell (2) and the cathode cell (1) are separated by a mem-
brane (4).
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Electrolytic cell according to claim 9, characterized in that the anode half cell (2)
and the cathode half cell (1) can be connected to a power supply via the current
collectors (6, 10).

Electrolytic cell according to one of claims 9 to 10, characterized in that between
the cathode half cell (1) and the anode half cell (2) a membrane (4) selected from
the group consisting of a polymeric diaphragm or ion-exchange membrane is
placed.

Electrolytic cell according to any one of claim 11, characterized in that the net (5)
of the cathode half cell (1) and the net (11) of the anode half cell (2) are sepa-
rated by the membrane (4).

Electrolytic cell according to one of claims 9 to 12, characterized in that the net
(5) of the cathode half cell (1) has an average areal weight of 400 - 3000 g/m2.

Electrolytic cell according to one of claims 9 to 13, characterized in that the net
(11) of the anode half cell (2) has an average volume density of areal weight of
400 - 3000 g/m2.

Electrolysis stack comprising at least two electrolytic cells according to one of

claims 9 to 14 arranged in a row.

Use of an electrode according to one of claims 1 - 8 in an electrolysis cell for hy-

drogen production by means of electrolysis of an alkaline water solution.

Use according to claim 16, characterized in that the electrode is used as an an-

ode.



