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This invention relates to novel anodes for horizontal 
alkali-chlorine cells with mercury cathodes. 

It is known that electrodes consisting of a metal re 
sistant to chlorine, e.g. titanium, tantalum or alloys of 
these metals, may be used as anodes in alkali-chlorine 
cells. Because of their high overvoltage these electrodes 
can however only be used if at least the side facing the 
counter-electrode has been activated. For this purpose 
the surface of the electrode is coated with metals of the 
platinum group, for example by electrolysis, vapor plat 
ing, or sintering. An electrode is thus obtained which 
consists of a carrier metal, e.g. titanium, to which a thin 
layer of a noble metal, e.g. platinum, has been applied. 
At this layer electrolysis takes place. The carrier metal 
may have any shape. It may be a perforated or unper 
forated sheet, a porous sintered article, or expanded 
metal. However, these electrodes have various disadvan 
tages which have so far prevented them from being used 
in industry. The layer of noble metal is sensitive to amal 
gam, that is to say it is dissolved by sodium amalgam 
so that in some cases the active layer of noble metal is 
removed in a very short time. Moreover, cells provided 
with these electrodes have to be operated at as high a 
current density as possible because of their high cost. At 
high current densities, however, e.g. at more than 8K 
a./m.2, part of the effective anode surface is lost owing 
to the formation of a gas cushion, the result being that 
as the current density increases, the speci?c energy con 
sumption per metric ton of product rises at such a rate 
that economic operation is no longer ensured. 

It is an object of the present invention to provide a po 
rous anode for use in horizontal alkali-chlorine cells with 
mercury cathodes and consisting of titanium, tantalum 
or alloys of these metals which does not have the said 
disadvantages. 

This object can be achieved by using an anode consist 
ing of layers of porous titanium, tantalum or alloys of 
these metals, the said layers being arranged one above 
the other in the direction of the cathode and the layer 
farthest from the cathode having been activated with a 
metal of the platinum group by a conventional method. 
The design of the anode according to this invention 

prevents sodium amalgam from coming into contact with 
the sensitive layer of noble metal during electrolysis. The 
pore size of the layer facing the cathode must be such 
that, on the one hand, this is de?nitely prevented and, 
on the other, the brine can flow easily through the layer 
to reach the activated layer where the actual electrolysis 
takes place. It has been found that the pore size of this 
layer may be varied within wide limits according to the 
load on the cell. In general, pore sizes of from 100 to 
800 microns, preferably 400 to 500 microns, are adequate 
to meet these requirements. The thickness of the layer 
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' may be 0.5 to 1 mm. Because of the high overvoltage of 
titanium no electrolysis takes place at this layer. The 
second metal layer is also porous and consists of the same 
metals. It has however been additionally activated with 
metals of the platinum group or alloys of these metals 
by a conventional method as mentioned above, e.g. by 
electrolysis, vapor plating or sintering. The pore size of 
this layer is so chosen that the capillary pressure of the 
brine is of the same order as the gas pressure. In gen 
eral this requirement is satis?ed by a pore size of from 
15 to 200 microns, preferably 50 to 70 microns. It is ad 
vantageous for the pore size of this layer to 'be less than 
the pore size of the ?rst layer. The thickness of the layer 
should also be less than that of the ?rst layer and may 
be between 0.3 to 0.5 mm. The second layer is connected. 
to current supply lines. 

According to a preferred embodiment the second acti 
vated layer has another porous layer applied to it which 
also consists of titanium, tantalum or alloys of these 
metals. The pores of this layer should be such that both 
the chlorine formed in the electrolysis and the brine which 
has been used up can pass through them. An average pore 
size of 200 to 800 microns meets this ‘requirement. This 
layer may have a thickness of up to 10 mm. according 
to the electric conductivity required. Current is supplied 
through this layer to the intermediate ?ne-pored layer; 
it is therefore provided with a current supply means. This 
may consist for example of a copper rod tightly enclosed 
by a titanium tube which is closed at its lower end and 
which tightly ?ts into a recess in the third layer, the depth 
of this recess being less than the thickness of the third 
layer. 
The electrode according to this invention is shown dia 

grammatically by way of example in the accompanying 
drawing. 
The bottom layer 5 which faces the counter-electrode 

consists of porous titanium and is about 0.5 mm. in thick 
ness. It has an average pore size of 300 microns. Electro 
lysis takes place at the layer 4 which has been applied to 
layer 5 by sintering. Layer 4 has smaller pores than layer 
5; the average pore size is about 50 microns. It has been 
additionally activated by coating in a conventional man 
ner with metals of the platinum group, e.g. an alloy of 
platinum and iridium. To this layer another coarse-pored 
layer 3 has been applied by sintering whose thickness is 
about 5 mm. and whose mean pore size is 500 microns. 
The joint between the two layers is electrically conduc 
tive. Layer 3 is provided with a recess 3 mm. in depth 
into which a copper tube 2 tightly enclosed by a titanium 
tube 1 has been forced. The titanium tube, whose diam 
eter is about 600 mm., is closed at its lower end. This 
anode can be operated at a current density of up to 
15,000 a./m.2. Accordingly, an amperage of up to 2,400 
with an area of 0.16 mg. 
One advantage of the electrode according to this inven 

tion is that it is not affected by the attack of sodium 
amalgam because the layer activated with elements of the 
platinum group is protected by the non-activated porous 
layer of titanium. Another advantage of the electrode is 
that it can be operated with less electricity or higher cur 
rent density than prior art activated titanium anodes be 
cause its effective surface is not decreased by the forma 
tion of a gas cushion. 

I claim: 
1. A horizontal alkali-chlorine cell adapted to contain 

a ?owing mercury cathode comprising an anode having 
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at least two porous layers of titanium, tantalum or base, ,. 
alloys of these metals said layers being arranged one above 
the other in the direction of the cathode and the layer 
behind the layer facing the cathode being on its lower 
surface activated with a metal of the platinum group. 

2. The cell as claimed in claim 1 wherein said layer 
facing the cathode has a pore size of 100 to 800 microns 
and said activated layer has a pore size of 15 to 200 mi 
crons. 

3. The cell as claimed in claim 1 wherein said layer 
facing the cathode has a thickness of 0.5 to 1 mm. and 
said activated layer has a thickness of 0.3 to 0.5 mm. 

4. The cell as claimed in claim 1 wherein another po 
rous layer of titanium, tantalum or base alloys of these 
metals has been applied to said activated layer on the 
side away from the cathode, said another porous layer 
having a pore size at least as large as the pore size of 
said activated layer. 

5. The cell as claimed in claim 1 wherein another po~ 
rous layer of titanium, tantalum or base alloys of these 
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metals hasbeenapplied to said activatedlayer on the side 
away from the cathode, said other layer having a pore 
size of 200 to 800 microns. 
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