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ANODE ASSEMBLY FOR ELECTROLYTIC CELLS 
The present invention relates to an anode assembly for elec 

trolytic cells. More particularly it relates to an anode assembly 
which is particularly suitable for use in cells where gas is 
evolved at the anode. 

In recent years it has been proposed to employ as anodes, 
particularly in cells electrolyzing aqueous alkali metal 
chloride solutions, structures in which a layer of a platinum 
group metal or metals and/or the oxides thereof constitutes 
the working anode surface and is carried on a support made of 
a ?lm-forming metal, usually titanium. The anode conductor 
leading the current to the anode within the cell may also be 
constructed of titanium since this metal is resistant to elec 
trochemical attack under the severe anodic conditions ruling 
in the cell, but in order to reduce capital expenditure and 
running costs it is desirable to use as far as possible a cheaper 
and better conducting metal. It has therefore been proposed 
to use as the current lead-in a composite structure in which a 
core of copper, steel or aluminum is protected from elec 
trochemical attack by a casing or sheath of titanium. Alu 
minum is generally the most desirable core metal on the basis 
of cost/weight for adequate electrical conductivity but such a 
structure presents the problem of making a mechanically 
strong and low-resistance electrical connection between the 
aluminum core and the titanium of the casing or the titanium 
support member of the anode structure. This is important 
because the current carried principally by the good-conduct 
ing aluminum core must pass in some region across an inter 
face between the aluminum of the core and the titanium of the 
casing or the anode structure itself in order to reach the work 
ing anode surface. I 

it has been proposed to solve this problem by melting and 
alloying an aluminum core inside a titanium casing and by sol 
dering an aluminum core into a titanium casing after coating 
the juxtaposed surfaces of the core and casing with a soldera 
ble metal. Melting and alloying is a high temperature process 
which can cause distortion. Soldering introduces problems of 
shrinkage between the core and the casing on cooling and is 
expensive in labor because of the pre-coating operations that 
are needed. 

The present invention overcomes these problems by provid 
ing a friction-welded joint between an aluminum current lead 
in and a_titanium member which supports the anode structure 
proper. Other advantageous features of the invention will ap 
pear hereinafter. 
According to the present invention we provide an anode as 

sembly for electrolytic cells which comprises a titanium tube 
having a ?at titanium closure attached in ?uid-tight manner 
across one end, an aluminum current lead-in at least partially 
within the tube and coaxial therewith having one end friction 
welded to the titanium closure, and a foraminate titanium 
structure carrying on at least a part of its surface a coating 
comprising an operative electrode material, the said 
foraminate titanium structure lying in a plane parallel to the 
said titanium closure and being electrically connected thereto 
by titanium members which together with the said closure 
de?ne an inverted channel shape. 

in this speci?cation by “titanium" we mean titanium alone 
or an alloy based on titanium and having anodic polarization 
properties comparable to those of titanium. 
The operative electrode material may be any material which 

is active in transferring electrons from an electrolyte to the un 
derlying titanium structure of the anode assembly and which is 
resistant to electrochemical attack under the conditions ruling 
in the cell where the anode is to be used. For use in very corro 
sive media, for instance in chloride electrolytes, the operative 
electrode material may suitably consist of one or more 
platinum group metals i.e. platinum, rhodium, iridium, 
ruthenium, osmium and palladium, and/or oxides thereof, or 
another metal or a compound which will function as an anode 
and which is resistant to electrochemical dissolution in the 
cell, for instance rhenium, rhenium trioxide, magnetite, titani 
um nitride, the borides, phosphides or silicides of the platinum 
group metals, or an oxidic semiconducting compound. The 
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2 
coating comprising an operative electrode material may also 
contain electronically non-conducting oxides, particularly ox 
ides of the ?lm-forming metals such as titanium, as is known in 
the art, to anchor the operative electrode material more 
securely to the supporting titanium structure and to increase 
its resistance to dissolution in the working cell. A preferred 
coating comprising an operative electrode material for anodes 
that are to be used in mercury-cathode cells electrolyzing al 
kali metal chloride solutions consists of at least one oxide of at 
least one platinum group metal, particularly ruthenium diox 
ide, as the operative electrode material, and titanium dioxide. 
When ananode assembly according to the invention is in 

stalled in a cell, the titanium tube passes through sealing 
means in thecell casing, for instance the cover of the cell, so 
that the aluminum current lead-in rod is protected from con 
tact with the cell contents. In general the aluminum current 
lead-in rod is made of suf?cient length to protrude from the 
titanium tube for easy connection of an electrical bus-bar to 
the end of the rod outside the cell. 

In preferred embodiments of the invention the titanium clo 
sure and the titanium members together de?ning an inverted 
channel shape are fabricated from one integral piece of titani 
um metal. Furthermore, the inverted channel shape may ex 
tend both laterallyand longitudinally well beyond the limits 
de?ned by the cross-section of the end of the titanium tube to 
which the base of the channel forms a closure, and usually will 
so extend, in order to support a coated foraminate titanium 
structure of suf?cient area to provide the desired working 
anode area when installed in the cell. Such embodiments are 
illustrated in the accompanying drawings FlG. 1-7, which are 
not to scale and in which like parts are numbered alike. 

FIG. 1 and FIG. 2 show vertical sections at right angles to 
each other through the center of an electrode assembly. In 
these ?gures the center part of an inverted titanium channel 1 
forms a ?uid-tight closure across the lower end of titanium 
tube 2 by virtue of a peripheral weld around the end of the 
tube indicated as 3. (Other suitable forms, not shown, for the 
weld 3 are electrical resistance welding and friction welding). 
An aluminum current lead-in rod 4 has its lower end attached 
to the center of the channel 1 by a friction weld indicated at 5. 
The edges of the channel 1 are welded at intervals as indicated 
at 6 to a horizontally-disposed foraminate titanium structure 7 
which carries on at least a part of its surface a coating (not 
shown) comprising an operative electrode material as de?ned 
hereinbefore. The foraminate titanium structure 7 may 
suitably be a multi-holed titanium sheet, for instance a sheet of 
expanded titanium metal. Alternatively the foraminate struc 
ture may be built up from longitudinally-extended titanium 
members spaced apart with their long axes parallel to each 
other, each one being welded to both bottom edges of the in 
verted channel. These members may be for instance flat strips. 
rods, hemicylindrical channels which are convex upwards or 
convex downwards or channels of U-shaped or inverted U 
shaped, the closed end of the U being optionally ?attened. Yet 
again, an arrangement approximating to the said built-up 
structure of longitudinally-extending members spaced apart 
with their long axes parallel to each other may be produced by 
pressing from a titanium sheet by means of a slotting and 
forming tool, whereby a structure with pressed-out louvres is 
obtained. The. louvre slats so obtained may suitably be turned 
at right angles to the original plane of the titanium sheet or 
they may‘have each of their edges rolled round to form ap 
proximately hemicylindrical members which alternate with 
the slots from which the metal forming them has been pressed 
out. FIG. 3 shows an anode assembly in which the foraminate 
titanium structure is built up from parallel-spaced titanium 
strips 8, which each have one long edge welded to both bot 
tom edges of the inverted titanium channel 1 as again in 
dicated at 6. The other parts of FIG. 3 correspond to those of 
FIG. 2. When the foraminate titanium structure is built up in 
this manner, at least half of the coating thereon comprising an 
operative electrode material may suitably be carried on the 
faces of the strips 8 (the vertical surfaces in the con?guration 
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in the drawing), as taught for instance in British Patent 
Speci?cation No. 1,076,973 for coatings of the platinum 
group metals on anode surfaces formed from titanium ribs. 

If desired, within the scope of the invention the titanium 
tube which surrounds the aluminum current lead-in may be 
provided with a ?ange at its lower end, the ?uid-tight joint 
between the titanium tube and the inverted titanium channel 
then being made by welding the ?ange to the channel. 
Likewise each of the sides of the inverted channel may be ter 
minated by a ?ange, the foraminate titanium structure carry 
ing the coating comprising an operative electrode material 
then being welded to these ?anges. An anode assembly incor 
porating these optional features is illustrated in FIG. 4, with 
the ?ange 8 and weld 9 replacing the weld 3 of FIG. 1 and the 
?anges l0 and welds ll replacing the welds 6 of FIG. 1. 

In FIG. 1-4 the aluminum current lead-in rod 4 is shown 
substantially ?lling the cross-section of titanium tube 2. In 
general we prefer this arrangement, in which only suf?cient 
clearance is provided between the rod and the tube for easy 
assembly of these parts, so as to obtain the lowest electrical re 
sistance in the aluminum rod commensurate with the diameter 
of the tube employed. It is not, however, essential for the rod 
to be a close ?t within the tube and a wider gap may be pro 
vided between these two members if desired. 
An anode assembly according to the invention is very suita 

ble for use in a cell wherein gas is evolved at the anode, with 
the working anode structure of coated foraminate titanium ar 
ranged parallel to a substantially horizontal cathode, e.g. a 
?owing mercury cathode, since gas evolved beneath the cur 
rent lead-in can pass freely upwards through the foraminate 
structure into the space beneath the inverted titanium chan 
nel. The gas may be allowed to ?ow out from under the ends 
of the inverted channel or, if desired, one or more openings to 
assist the escape of gas may be provided in the top of the chan 
nel between the centrally disposed titanium tube and each end 
of the channel. Suitable arrangements of opening are shown in 
FIG. 5—7, which are plan views showing only the titanium 
channel-shaped member 1 and the current lead<in 4 with its 
surrounding titanium tube 2. In the arrangement of FIG. 5 
there is one large opening 12 provided towards each end of 
the channel. In the arrangement of FIG. 6 there is a plurality 
of small openings 13 towards each end of the channel and in 
the arrangement of FIG. 7 the channel is cut away at each end 
in approximately a V-shape 14 to assist the escape of gas. 
What we claim is: 

1. An anode assembly for electrolytic cells which comprises 
a titanium tube having a ?at titanium closure attached in ?uid 
tight manner across one end, an aluminum current lead-in rod 
at least partially within the tube and coaxial therewith having 
one end friction-welded to the titanium closure, and a 
foraminate titanium structure carrying on at least a part of its 
surface a coating comprising an operative electrode material, 
the said foraminate titanium structure lying in a plane parallel 
to the said titanium closure and being electrically connected 
thereto by titanium members which together with the said clo 
sure de?ne an inverted channel shape. 

2. An anode assembly according to claim 1, wherein the 
said titanium members and the titanium closure which 
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together de?ne an inverted channel shape have been 
fabricated from one integral piece of titanium metal. 

3. An anode assembly according to claim 1, wherein the 
edges of the titanium channel shape are welded at intervals to 
the foraminate titanium structure. 

4. An anode assembly according to claim 1, wherein the 
foraminate titanium structure is a sheet of expanded titanium 
metal. 

5. An anode assembly according to claim 1, wherein the 
foraminate titanium structure has been built up from longitu 
dinally-extending titanium members spaced apart with their 

' long axes parallel to each other. 
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6. An anode assembly according to claim 5, wherein the 
longitudinally-extending titanium members are ?at strips 
which each have one long edge welded to the edges of the 
titanium ‘channel shatlge. _ _ _ 

7. An anode assem ly according to claim 6, wherein at least 
half the coating comprising an operative electrode material is 
carried on the faces of the said ?at strips. 

8. An'anode assembly according to claim 1, wherein the 
foraminate titanium structure is louvred structure formed by 
pressing a series of of louvre slats from a titanium sheet. 

9. An anode assembly according to claim 8, wherein the 
louvre slats have been turned at right angles to the original 
plane of the titanium sheet. 

10. An anode assembly according to claim 1, wherein the 
foraminate titanium structure comprises a titanium sheet hav 
ing a plurality of louvre slats pressed out so as to form a plu 
rality of corresponding slots, the slats having rolled edges so as 
to form a series of approximately hemicylindrical members 
which alternate with the slots. 

11. An anode assembly according to claim 1, wherein the 
operative electrode material in selected from the group con 
sisting of platinum group metals and oxides thereof. 

12. An anode assembly according to claim 1, wherein the 
coating comprising an operative electrode material consists of 
at least one oxide of at least one platinum group metal as the 
operative electrode material and titanium dioxide. 

13. An anode assembly according to claim 12, wherein the 
said operative electrode material is ruthenium dioxide. 

14. An anode assembly for electrolytic cells comprising: 
a downwardly-facing, open-ended, horizontally-elongated 

titanium channel member having a web portion and two 
depending ?ange portions integral with the web portion; 

a titanium tube secured at one end to said web portion in a 
?uid-tight manner so that said web portion closes said 
end, said web portion having at least one gas escape open 
ing therethrough located intermediate said tube and each 
end of said channel; 

an aluminum current lead-in rod at least partially within the 
tube coaxially therewith having one end friction-welded 
to said web portion; and 

a foraminate titanium structure lying in a plane parallel to 
said web portion and electrically connected to the lower 
edges of the ?ange portions, said foraminate structure 
carrying on at least a part of its surface a coating compris 
ing an operative electrode material. 


