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Description

The invention relates to a device for electrolysing
a chloride, in which several electrolytic cells consist-
ing of electrodes and a diaphragm are electrically con-
nected in series, whereby each cell is provided with
a supply line and a discharge line for electrolyte, and
a discharge line for the gas developed, said cells be-
ing surrounded by an encasing having two plates on
end, and whereby a fluid jacket, provided with a sup-
ply line and a discharge line for fluid, is disposed be-
tween the encasing and the outside of the cell
frames.

This device for carrying out an electrolytic proc-
ess is known from German Patent Specification No.
396,221 (1924). In this device for carrying out an
electrolytic process electrolyte is prevented from leak-
ing out of the cell by providing a gas shield around the
electrodes, in which gas shield a gas is kept under an
elevated pressure. The pressure inside the cell is low-
er than outside the cell, which, due to the absence of
cell sealings, results in gas leaking in. With the device
according to said German Patent Specification there
is still a risk that gas formed during the electrolytic
process (such as chlorine gas) escapes, because the
electrolytic cells are screened, the separators and the
connecting conduits, however, are located outside
the protective jacket.

From Dutch Patent Application No. 7213157
there is known a multiple electrolytic cell having a dia-
phragm, which contains bi-polar electrodes. From EP-
A-216,413 there is furthermore known a device for
carrying out an electrolytic process, whereby a disin-
fectant for water is prepared by electrolysing an aqu-
eous NaCl-containing solution, whereby NaCl, resid-
ual brine and H2, but no free CI2 is obtained. Said de-
vice consists of series-connected bi-polar electrodes.
In the anode and cathode spaces of said cells open-
ings are provided for supplying anolyte. Also there are
provided supply lines for the saline solution and for
collecting hydrogen. Furthermore there are provided
passages for collecting anolyt. However said passag-
es do not provide a sealing of the electrolytic cell,
which may result in leakages or necessitate the use
of seals. Figure 2 of EP-A-216,413 illustrates a hydro-
gen separator (31, 32) present outside the cell.

A drawback of the existing electrolysis equip-
ment, in which several bi-polar electrodes are con-
nected in series, forming a so-called filter press-type
cell, is that a great deal of attention must be paid to
properly sealing the cells, so that no electrolyte will
leak from the electrolytic cell. Although the aforesaid
Dutch Patent Application No. 7213157 does not pay
much attention to such seals, it does mention that the
tightness is obtained by way of sealing means (not
shown) present between the individual elements,
such as metal electrodes, frames and diaphragms. In
EP-A- 55,931 and 280,359, and in US-A- 4,344,633
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special attention is paid to such seals. This seal is in
particular important because the electrolytic process
leads to chemically aggressive substances being
formed, which are highly corrosive with respect tothe
area around the cell. Such seals make the electrolytic
cells costly, and their production is only possible by
using labour-intensive methods. Furthermore it has
become apparent that the seals used up to now de-
velop leakages, especially after some time has
lapsed. Furthermore, as a result of different seals be-
ing used, it is problematic or costly to secure the elec-
trodes flat in the frames. Another drawback of the
seals to be used is that they are often the determining
factor with regard to the distance between the elec-
trodes; a larger distance between the electrodes of-
ten results in a reduced current efficiency.

This problem with regard to the seals to be used
with electrolytic cells is now solved by using a device
according to the invention as mentioned in the pream-
ble, and said device is characterized in that said fluid
is a liquid, and that said de-aeration tubes for sepa-
rating and discharging chlorine gas and hydrogen are
disposed in the fluid jacket, and that the electrodes
are combined to form bi-polar electrodes. Thus a fluid
jacket is provided within the encasing of the device,
around the system of the cell frames having bi-polar
electrodes, said fluid preferably being water, so that
a possible leak from the electrolytic cells is allowable,
because any fluid that leaks out is collected in the wa-
ter jacket, which is periodically or continuously
changed. A slight in-leakage of water is acceptable
thereby. In the de-aeration tubes or separators the
electrolyte and the gas which has formed are sepa-
rated, so that hydrogen and chlorine gas from said de-
aeration tubes can readily be recovered. The con-
struction of the de-aeration tubes and the supply line
for electrolyte and gas to said de-aeration tubes will
be explained in more detail hereinafter. Although the
following part of the present description relates to
such a preferred electrolytic process for preparing
chlorine gas, it will be apparent that also other elec-
trolytic processes may be carried out in such a device.
The development of chlorine gas in particular for pur-
ifying swimming water in swimming pools is receiving
a lot of attention, because when the chlorine gas
which has been developed is used, itis not necessary
to use chlorine bleaching lye or the like. The device
according to the invention can also be used, however,
to prevent the occurrence of algal growth in cooling
towers, to pasteurize milk or icecream, which may
also be done by means of UV-light, and in general in
those places where germs and the like are killed.

Because with the construction according to the
invention less attention, if any, needs to be paid to the
sealing material and the required pressures, which
are exerted on the cell frames in which the bi-polar
electrodes are placed, it is now possible to use spe-
cific bi-polar electrodes which are secured between
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the cell frames. Said bi-polar electrodes according to
the invention consist of an anode plate, a cathode
plate, and a centre wall located therebetween. Ridges
are pressed in the electrode plates, which bottom
sides form a welded joint between the electrodes and
the centre plate. Preferably the anode weld and the
cathode weld lie in one plane thereby, extending per-
pendicularly to the centre wall, so that no weldings
stresses are set up, which might cause the plates to
become warped. Bi-polar electrodes in general are
known from Dutch Patent Application 7808691, which
discloses bi-polar electrodes provided with spacers
between the anode plate and the cathode plate. From
said Dutch Patent Application it appears how impor-
tant it is that a constant distance is maintained be-
tween the anode plate and the cathode plate and the
centre wall, and that costly measures must be taken
with the known bi-polar electrodes in order to obtain
properly operating bi-polar electrodes. According to
the invention it has now become possible to obtain in-
expensive constructions for bi-polar electrodes,
whereby it has been ensured that the bi-polar electro-
des are permanently flat and that the distance be-
tween the anode plate and the cathode plate of the
bi-polar electrode is as small as possible.

The invention will be further explained with refer-
ence to the following description, wherein reference
is made to the appended drawing, in which:

Figure 1 a sectional view of a device according to

the invention, consisting of several electrolytic

cells having bi-polar electrodes;

Figure 2 is a perspective view of the construction

of such a device;

Figure 3 is a perspective view of the de-aeration

tube, whereby the supply line for electrolyte

opens into said tube; and

Figure 4 shows a detail of the bi-polar electrode,

in particular of the location of the welded joint be-

tween the electrodes and the centre plate.

In Figure 1 a sectional view of the device accord-
ing to the invention is shown, said device consisting
of an encasing having two plates 1 and 2 on end, said
encasing being provided with a current supply lead 12
and a current discharge lead 11, between which there
are provided several electrolytic cells, one cell con-
sisting of a bi-polar electrode 6 being illustrated in
more detail. Said bi-polar electrode 6, illustrated in de-
tail in Figure 4, consists of a cathode 4 and an anode
3, both being welded on a centre plate 5. Both elec-
trodes 3 and 4 have been provided with ridges, indi-
cated by 18, which ridges have been welded at the
lower side in the centre plate 5. Since welding, espe-
cially when spot-weldings 19 are being used, can be
done very accurately, a flat bi-polar electrode is ob-
tained with a constant distribution of current across
the entire electrodes 3 and 4 during operation. The
electrolytic cells are provided with a supply line for
electrolyte 9 and a discharge line 10 for said electro-
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lyte, said discharge line 10 opening into a riser pipe
13, which opens into the de-aerator 8. The electrolyte
which is discharged at 10 and 13 comprises the gas
formed in the electrolytic process, which gas may e.g.
be hydrogen or chlorine released from the fluid car-
ried along in the de-aerator 8. A foamy product is
therefore introduced into the de-aerator via the con-
duit 13, which product is separated into a fluid and a
gas in the de-aerator. This is explained in more detail
with reference to Figure 3.

In order to prevent the occurrence of leakages
from the electrolytic cells in the known device the bi-
polar electrodes are encased in seals. In the embodi-
ment illustrated in Figure 1, however, a greater toler-
ance is possible when the electrodes are placed be-
tween frames, because any leaking electrolyte is col-
lected in the water jacket 7a, 7b and 7c¢. The device
according to the invention is at its upper side provided
with a water dosaging device 14 and with a water dis-
charge line 15, which opens into the electrolyte that
is supplied to the cell via the conduit 16. Thus the wa-
ter, which functions to catch any leaking electrolyte,
can be used in the cell as the fluid to be electrolysed.
Because the corrosivity of the fluid in the water jacket
is only very small, because the electrolyte or electro-
lytic product that may be present is highly diluted, the
encasing may be provided with seals which do not
have to meet the same sfringent demands as the
known cells mentioned above. Said seals are used at
the joint between the horizontal encasing parts and
the plates on end. For this purpose a simple rubber
seal may be used, as is indicated at 17 in the drawing.
By providing the conduit (separator) within the fluid
jacket, any risk with regard to gases (e.g. chlorine)
leaking out is eliminated.

Figure 2 is a diagrammatic perspective view of
the construction of the device according to the inven-
tion, the core of the electrolytic cell being formed by
the bi-polar electrode 6, which consists of a centre
plate 5 on which the cathode 4 and the anode 3 are
provided. The cathode 4 is shown to have ridges 18,
the bottom sides of the ridges are welded on the cen-
tre plate 5. The bi-polar electrodes are secured be-
tween the cell frames. In Figure 2 the bi-polar elec-
trode 6 is secured between the cell frames 20 and 21.
The various bi-polar electrodes are mutually separat-
ed by means of the diaphragms 22 and 22a. The cath-
ode and the anode are preferably made of a gauze or
a perforated metal plate.

The parts mentioned, viz. the bi-polar electrode
6, secured between the cell frames 20 and 21, and
the diaphragms 22 and 22a, are provided with holes
23 - 26, said holes 23 - 26 constituting the passages
for the electrolyte. The openings 24 and 25 open into
the discharge tubes 13 and 13a for the electrolyte,
said discharge lines from the conduits 13 and 13a in
turn opening into the de-aeration tubes 8 and 8a. In
said de-aeration tubes fluid and gas are separated, as
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is illustrated in Figure 3. Ade-aerator is as such known
from EP-A- 43,945.

As aresult of the gas evolution in the electrolytic
cell a foamy mixture is produced, which as a result of
the reduction of the specific weight is pushed up-
wards and thus arrives in the conduits 13 and 13a.
Thus the foamy mixture consisting of fluid and gas is
pushed into the de-aeration tube with great force, in
which tube, as a result of the presence of the supply
line 13 in the de-aerator 8, (see figure 3) a centrifugal
force is exerted on the foamy product, resulting in the
fluid and the gas being separated, whereby the fluid
is discharged as an electrolyte near the discharge end
and the gas can be recovered from the de-aerator.

Thus e.g. chlorine gas can be efficiently obtained
by means of an electrolytic process, whereby the
electrolytic cell has been improved considerably with
respect to the known cells, to the effect that no costly
seals need to be used, and that the bi-polar electrode
can be formed in an efficient manner.

Claims

1. Adevice for electrolysing a chloride, in which sev-
eral electrolytic cells consisting of electrodes and
a diaphragm are electrically connected in series,
whereby each cell is provided with a supply line
and a discharge line for electrolyte, and a dis-
charge line for the gas developed, said cells be-
ing surrounded by an encasing having two plates
on end, and whereby a fluid jacket, provided with
a supply line and a discharge line for fluid, is dis-
posed between the encasing and the outside of
the cell frames, characterized in that said fluid is
a liquid, and that the de-aeration tubes for sepa-
rating and discharging chlorine gas and hydrogen
are disposed in the liquid comprising jacket, and
that the electrodes are combined to form bi-polar
electrodes.

2. A device according to claim 1, characterized in
that said liquid in the jacket is water.

3. Adevice according to claims 1 - 2, characterized
in that said de-aeration tubes are secured be-
tween said plates on end.

4. Adevice according to claims 1 - 3, characterized
in that conduits present near or in said plate on
end provide connections between the discharge
line for electrolytes from the cell pack and the
supply line for electrolytes to the de-aeration
tubes.

5. A device according to claim 4, characterized in
that the supply line for electrolytes from the cells
to the de-aeration tubes is arranged such that the

10

15

20

25

30

35

40

45

50

55

electrolytes can be supplied tangentially and ax-
ially.

6. A device according to claim 1, characterized in
that said electrodes are bi-polar electrodes,
which are secured between cell frames.

7. Adevice according to claim 6, wherein said bi-po-
lar electrode consists of an anode plate, a cath-
ode plate, and a centre wall located therebetw-
een, said centre wall being connected to said
anode as well as to said cathode, characterized
in that longitudinal ridges ace pressed in the
cathode and in the anode, said ridges at their bot-
tom side being welded on the centre wall, where-
by the cathode and the anode are welded on the
centre wall in opposed relationship.

8. A device according to claim 7, characterized in
that said anode and said cathode are made of a
gauze or a perforated metal plate.

Patentanspriiche

1. Vorrichtung zum Elektrolysieren eines Chlorides,
bei der diverse elektrolytische Zellen, die aus
Elektroden und einer Membran bestehen, elek-
trisch in Reihe geschaltet sind, wobei jede Zelle
mit einer Zuleitung und einer Ableitung fiir Elek-
trolyt und einer Ableitung fiir das entwickelte Gas
versehen ist, die Zellen von einem Geh&duse um-
geben sind, das zwei Platten am Ende aufweist,
und ein Strdomungsmittelmantel, der mit einer Zu-
leitung und einer Ableitung fir Strdmungsmittel
versehen ist, zwischen dem Geh&use und der Au-
Renseite der Zellenrahmen angeordnet ist, da-
durch gekennzeichnet, dall das Strémungsmittel
eine Fliissigkeit ist, dal Entliftungsrohre zum
Trennen und Ableiten von Chlorgas und Wasser-
stoff in dem die Flissigkeit aufweisenden Mantel
angeordnet sind und daR die Elektroden zur Aus-
bildung von bipolaren Elektroden kombiniert
sind.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-

zeichnet, dal die Flissigkeit im Mantel Wasser
ist.

3. Vorrichtung nach den Ansprichen 1-2, dadurch

gekennzeichnet, dall die Entliiftungsrohre zwi-
schen den Platten am Ende befestigt sind.

4. Vorrichtung nach den Ansprichen 1-3, dadurch

gekennzeichnet, daR Leitungen in der Ndhe oder
in der Platte am Ende fiir Verbindungen zwischen
der Ableitung fir die Elektrolyten aus der Zellen-
packung und der Zuleitung fiir die Elektrolyten zu
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den Entliiftungsrohren sorgen.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dal die Zuleitung fiir Elektrolyten von
den Zellen zu den Entliiftungsrohren so angeord-
net ist, dal® die Elektrolyten tangential und axial
zugefiihrt werden kénnen.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dalk die Elektroden bipolare Elektroden
sind, die zwischen den Zellenrahmen befestigt
sind.

Vorrichtung nach Anspruch 6, bei der die bipolare
Elektrode aus einer Anodenplatte, einer Katho-
denplatte und einer dazwischen angeordneten
Mittelwand besteht, wobei die Mittelwand sowohl
mit der Anode als auch mit der Kathode verbun-
den ist, dadurch gekennzeichnet, dal® Léngsrip-
penin die Kathode und in die Anode geprel3t sind,
die an ihrer Unterseite mit der Mittelwand ver-
schweildt sind, wobei die Kathode und die Anode
einander gegeniiberliegend an die Mittelwand
geschweildt sind.

Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, dafll die Anode und die Kathode aus Ga-
ze oder einer perforierten Metallplatte bestehen.

Revendications

Dispositif pour électrolyser un chlorure, dans le-
quel plusieurs cellules électrolytiques consti-
tuées par des électrodes et une membrane sont
connectées électriquement en série, chaque cel-
lule étant munie d'une ligne d’alimentation et
d'une ligne d’évacuation pour I'électrolyte et
d’une ligne d’évacuation pour les gaz émis, ces
cellules étant entourées d'une enveloppe
comportant deux plagues bout-a-bout, et une
chemise de fluide munie d’'une conduite d’alimen-
tation et d’'une conduite d’évacuation pour le flui-
de, étant disposée entre le logement et I'extérieur
des chassis de cellule, dispositif caractérisé en
ce que les tubes de ventilation destinés a séparer
et & évacuer les gaz de chlore et I'hydrogéne sont
disposés dans la chemise comportant le liquide,
et en ce que les électrodes sont combinées pour
former des électrodes bipolaires.

Dispositif selon la revendication 1, caractérisé en
ce que le liquide dans la chemise est de I'eau.

Dispositif selon les revendications 1 - 2, caracté-
risé en ce que les tubes de ventilation sont fixés
entre les plaques bout-a-bout.
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Dispositif selon les revendications 1 - 3, caracté-
risé en ce que les conduites situées a proximité
de ou dans la plaque bout-a-bout assurent des
branchements entre la conduite d’évacuation
pour les électrolytes provenant du groupe de cel-
lules et la conduite d’alimentation pour les élec-
trolytes vers les tubes de ventilation.

Dispositif selon la revendication 4, caractérisé en
ce que laligne d’alimentation pour les électrolytes
en provenance des cellules vers les tubes de ven-
tilation est agencée de telle sorte que les électro-
lytes peuvent étre alimentées tangentiellement et
axialement.

Dispositif selon la revendication 1, caractérisé en
ce que les électrodes sont des électrodes bipolai-
res qui sont fixées entre les chassis des cellules.

Dispositif selon la revendication 6, dans lequel
I'électrode bipolaire consiste en une plaque ano-
dique, une plaque cathodique et une paroi cen-
trale intermédiaire, cette paroi centrale étant
connectée a I'anode et a la cathode, caractérisé
en ce que des nervures longitudinales sont ma-
tricées dans la cathode et dans I'anode, ces ner-
vures sur le c6té inférieur étant soudées surla pa-
roi centrale, la cathode et 'anode étant soudées
sur la paroi centrale en relation opposée.

Dispositif selon la revendication 7, caractérisé en
ce que I'anode et la cathode sont réalisées en toi-
le métallique ou en plaque métallique perforée.
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