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[57] : ABSTRACT

Processes for the electrolysis of alkali halides employ-
ing dismantleable bipolar electrodes are provided of
which the anodically active portion comprises tita-
nium or other film-forming metal or alloy of similar
anodic properties covered with a conducting layer,
and of which the cathodically active portion comprises
a common metal such as mild steel. Said electrodes
are characterized by the separation in space of said
active portions, at least one of which is apertured or
foraminous, and by the electrical connection between
said portions, which is achieved by means of two se-
ries of parts, each of said series being mechanically
and electrically secured to one of said portions, the
corresponding parts of each series being of shapes
such that once connected in order to form pairs of
parts, said pairs have a sealed cavity for housing a de- .
vice or means for establishing electrical contact be-
tween the two parts of each pair.

These electrodes are particularly suited for being
mounted in cells of the filter-press type, for the
electrolysis of brines.

1 Claim, 4 Drawing Figures -
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1
PROCESSES FOR THE ELECTROLYSIS OF
ALKALI HALIDES EMPLOYING
DISMANTLEABLE BIPOLAR ELECTRODES
This application is a division of our copending appli-
cation, Ser. No. 314,783, filed Dec. 13, 1972 now U.S.
Pat. No. 3,824,173.

BACKGROUND OF THE INVENTION

This invention concerns processes for electrolysis of
alkali halides employing dismantleable bipolar elec-
trodes of which the anodically and cathodically active
portions are separated in space.

The advantages of bipolar electrodes are known.
When electrically connected in series they permit high
power to be used for a given floor area and simplify the
supplying of electricity. This type of electrode has long
been known. The active portions thereof can be planar
or can be of other shapes, for example corrugated, in
order to increase their electrolysis surface area.

However, the early types proposed could use only a
small number of materials available at that time, which,
because of their cost or their deficiency in respect of
mechanical and electrical properties, did not permit
satisfactory solutions to be achieved, at least as regards
some uses such as the electrolysis of alkaline chloride
solutions for producing therefrom chlorine and alkaline
lyes.

The possibility of using for electrolysis purposes met-
als of suitable anodic behaviour, such as the film-
forming metals, including titanium, zirconium, tanta-
fum, niobium and tungsten, and also alloys of such met-
als, when covered with thin layers of precious metals,
has also long been known. However, it is only since tita-
nium has become the most commonly available metal
of this group, owing to its use in large quantities for
other purposes, that numerous. electrolytic devices
using titanium have been proposed. Besides metals of
the platinum series, including platinum per se. and rho-
dium, the electrolytically active conducting layers can
be oxides of such metals or mixtures of various oxides.
Moreover, the electrolysis industry is at present pro-
posing a certain number of mixed semi-finished prod-
ucts such as bars formed by metals which are good con-
ductors, such as copper or aluminum, sheathed with
metals such as titanium or alloys of similar anodic prop-
erties, the use of which makes it possible considerably
to reduce the voltage drops in various component por-
tions of metal anodes.

However, the use in electrolysis of titanium or other
film-forming metals or alloys of similar anodic behav-
jor, permits a very substantial increase in the current
densities, so that solutions must be found for the prob-
lems of discharging the gases produced, such solutions
comprising for example the use of apertured elec-

trodes. In the case of bipolar electrodes, this leads to

separation of the anodically and cathodically active
portions. As disclosed in concurrently filed application,
Ser. No. 314,728, entitled “Bipolar Electrodes,” corre-
sponding to an earlier French patent application of one
of applicants with Daniel Collard, filed Dec. 21, 1971
under the No. 7145861, the applicants propose elec-
trodes in which the electrolytically-active portions,
which can be planar or of any other shape, for example,
corrugated. At least one of thé portions is apertured,
and connected electrically and mechanically by means
of mixed parts of common metal, which can be used ca-
thodically, such as mild steel, plated with titanium or
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2

other film-forming metal or alloy of similar anodic
properties. There is a partition separating the electro-
lytically active portions in order to prevent attack and
untimely current leakage.

Various other embodiments of bipolar electrodes
with non-planar electrolytically active portions have
been proposed, wherein the latter are mounted on re-
spective sides of a partition by means of screw-
threaded parts, for example, which makes them dis-
mantleable. These solutions, which are satisfactory
from the mechanical point of view, are less so from the
electrical point of view, owing to the dubious passage
of the current which, according to the quality of the
contacts made, passes to a greater or lesser extent be-
tween conducting surfaces which are tightened to-
gether, and by way of the body of the screw-tlireaded
parts of the assembly. This means that the resistances
of such contacts are always relatively high, are not al-
ways the same for the different points at which contact
is made in the same electrode, and moreover develop
differently in use. '

It is an object of the present invention to provide dis-
mantleable bipolar electrodes which are free from the
foregoing defects.

It is another object of the present invention to pro-
vide bipolar electrodes which are readily dismantled.

objects of the invention will be apparent to those
skilled in the art from the present description, taken in
conjunction with the appended drawings, in which:

FIG. 1 is a section of a portion of a bipolar electrode
of the invention.

FIG. 2 is a complete electrode according to the in-
vention.

FIG. 3 is a cross-section of the electrode taken along
the line A—A of FIG. 2.

FIG. 4 shows a form of a portion. of another embodi-
ment of the invention, in which the coupled anodic and
cathodic portions are corrugated to increase surface
area.’

GENERAL DESCRIPTION. OF THE INVENTION

The present applicants have been able to overcome
these very serious disadvantages of the prior art dis-
mantleable bipolar electrodes, by specially designed
electrical connections between the anodically and ca-
thodically active portions of the electrode. The pro-
posed novel type of bipolar electrode concerns elec-
trodes in which the anodically active portion comprises
titanium or a similar film-forming metal or alloy, cov-
ered with a thin unattackable, corrosion-resistant con-
ducting layer, and the cathodically active portion com-
prises a suitable metal, such as mild steel or nickel,
which anodically and cathodically active portions are
separated in space and can be of any shape, although
in most cases planar or corrugated shapes are pre-
ferred, at least one of said portions being apertured of
a foraminous nature. The electrical connection be-
tween said portions is produced by welding on to each
one, directly or by the intermediary of spacer means,
which, on the anodic side, can comprise metals which
are good electrical conductors, sheathed with titanium
or similar film-forming metals or alloys, series of parts,
said parts of each electrolytically active portion corre-
sponding to respective parts of the other portion. Each
pair of parts thus formed by bringing said parts together
and tightening them to each other, defines a cavity for
receiving a device or means for establishing an electri-
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cal contact between the two parts of the pair in ques-
tion.

The attraction of such a construction is that it makes
the contacts independent of the tightening of the parts,
such tightening serving only to ensure that the assembly
is rigidly made, and is sealed. In practice, various solu-
tions can be found for making the internal contacts
within the cavity defined in each pair of parts. Such
contacts can be effected for example by means of a liq-
uefied alloy or metal or by one or more springs which
bear against each of the two parts to be brought into
electrical contact. Such springs can be, for example,
formed of a multiplicity of resilient plates or can be in
the shape of coil springs, possibly provided with graph-
ite and pieces connected by conducting braids.

Obviously, the internal surfaces of the cavities within
which the contacts are made can be treated in any
known manner for improving the contact, whether by
scouring, increasing the surface areas, various metal
deposits or any other method.

It is obvious that such constructions require that the
assembly of the pairs of parts should be sealed, which
can conveniently be effected by means of one or more
seal means made of elastomers which are resistant to
the electrolytic medium in question.

It is apparent that using electrolytically active por-
tions (anodes and cathodes), of which at least one is
apertured or of a foraminous nature, requires the provi-
sion of a partition between the portions, in order to pre-
vent the electrolytically active portions being attacked,
or even to prevent the anolyte mixing with the catho-
lyte, and the current leakage which would result. Such
a partition can comprise materials which are not liable
to attack either by the anolyte or by the catholyte, such
as some pldstics materials, or it can comprise a metal
wall which can have two faces of different nature, but
which are not liable to attack by the electrolyte with
which each of the faces is in contact. When the parti-
tion wall is metal, it can be welded to the parts forming
a pair, which parts are welded to the electrolytically ac-
tive portions. When the partition is of a non-metallic
material, it can be tightened on to the parts of the same
electrolytically active portion or between the parts
forming pairs. In these various cases, sealing is ensured
by means of seal means which can be the same as those
inténded to seal the two parts forming each pair rela-
tive to each other.

SPECIFIC DESCRIPTION OF THE INVENTION

Many alternative embodiments of bipolar electrodes
can be produced and are part of the present invention.
Some embodiments are described hereinafter by way of
example and illustration.

In order to disclose more clearly the nature of the
present invention, the following examples illustrating
the invention are given. It should be understood, how-
ever, that this is done solely by way of example and is
intended neither to delineate the scope of the invention
nor limit the ambit of the appended claims.

EXAMPLE 1

This example describes the embodiment of FIGS. 1,
2 and 3 of the accompanying drawings. FIG. 1 shows
a detail of one of the pairs of parts, and a part of the
anodic and cathodic portions of the bipolar electrode
which are welded thereto. Reference 1 denotes one of
the parts of the pair, which comprises titanium, and ref-
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erence 2 denotes the second part which comprises mild
steel. These two parts are tightened together by means
of a screw 3, with the interposition of a sealing gasket
4. The electrical contact between the two parts is ef-
fected by means of the ring 5 carrying resilient plate
members, each of which bears simultaneously against
the internal surfaces of the two parts T and 2. The an-
odic portion of the bipolar electrode comprises an ex-
panded apertured or foraminous titanium sheet 6
welded to the part 1 by means of a jointly drawn mem-
ber 7 of copper and titanium which extends over the
entire height of the electode and acts as a spacer mem-
ber. The cathode 8 which comprises a mild steel wire
open grid is welded to the other part 2 of the pair,
through the intermediary of a mild steel plate $ which
also extends over the entire height of the electrode and
which acts as a spacer member. Separation of the ano-
lyté and the catholyte is ensured by a polyester parti-
tion 10 which is gripped between the two parts } and
2, sealing being effected by seal means 11.

FIG. 2 shows a complete electrode, and FIG. 3 shows
a cross-section of the electrode, through two pairs of
parts for making an electrical connection between the
anodic and cathodic portions. Reference 12 denotes a
polyester frame which is provided with a veil means
which is the partition 10 for separating the anodic por-
tion 6 and the cathodic portion 8 of each of the six elec-
trode elements 13 forming the complete electrode. The
pairs of parts 1 and 2 are denoted by reference 14. Ref-
erence 7 denotes the copper-titanium members which
are drawn jointly, acting as spacer members between
the anodic portions 6 and the parts 1, while reference
6 denotes the mild steel plates acting as spacer mem-
bers between the cathodic portions 8 and the parts 2.
Details of the sealing gaskets and the clamping screws
are not shown in FIGS. 2 and 3.

EXAMPLE 2

This example relates to FIG. 4 of the accompanying
drawings, and relates to the use of a coupling device ac-
cording to the present invention in a bipolar electrode
in which the anodic and cathodic portions are corru-
gated in order to increase the contact surface area. Ref-
erence 14 diagrammatically denotes a pair of parts
identical to those described in the preceding example,
the sealing means and the tightening means not being
shown in this Figure. The partition is diagrammatically
indicated by reference 16.

The anodic portion 15 which comprises an expanded
apertured and corrugated sheet of titanium covered
with platinum is welded to the corresponding part of
the pair by means of a copper-titanium jointly drawn
member acting as a spacer member 16; the corrugated
cathodic portion 17 which comprises a mild steel open
grid is welded to the corresponding part of the pair 14
by means of a mild steel plate 18 acting as a spacer
member.

By the correspondence of the projecting parts of one
electrode and the recessed parts of the electrode which
follows it immediately in a cell using a series thereof,
such an arrangement provides for a very substantial in-
crease in the electrolytic surface area.

As will be apparent to those skilled in the art, compo-
nents of titanium, may be replaced by components of
similar construction comprised of other film-forming
metals.
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The terms and expressions which have been em-
ployed are used as terms of description and not of limi-
tation, and there is no intention in the use of such terms
and expressions of excluding any equivalents of the fea-
tures shown and described or portions thereof, but it is
recognized that various modifications are possible
within the scope of the invention claimed.

What is claimed is:

1. Processes for the electrolysis of alkali halides in an
electrolytic cell employing dismantleable bipolar elec-
trodes in which the anodically active portion comprises
a film-forming metal or alloy thereof, covered with a
corrosion-resistant, electrical-conducting layer, and in
which the cathodically active portion comprises a
metal which can be used cathodically, characterized in

10

20

[88)
N

30

40

45

50

55

60

6

that said active portions are separated in space, at least
one of said active portions being apertured, an electri-
cal contact between portions being produced by means
of two series of parts, each of said series being mechan-
ically and electrically fixed with respect to one of said
portions, the corresponding parts of each series being
of shapes such that once connected in order to form
pairs of parts, said pairs define a sealed cavity for hous-
ing a device or means for establishing an electrical
contact between the parts of each pair, which process
comprises feeding an alkali halide to said electrolytic
cell employing said dismantleable bipolar electrodes
and applying an electrical current to the said dismantle-

able bipolar electrodes to electrolyze the alkali halide.
* * * * *



