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ABSTRACT OF THE DISCLOSURE 

A vertical, chlor-alkali electrolytic cell in which mercury 
cathode surfaces are vertically positioned, employing bi 
polar rotatable electrodes dividing the cell into a plural 
number of cell chambers, with each cell chamber sepa 
rated from adjacent cell chambers by current cut-off mem 
bers located on the circumference of each bipolar 
electrode. 

This invention relates to a vertical, rotatory bipolar-type 
mercury process chlor-alkali electrolytic cell using vertical 
mercury cathode surfaces, in which plural electrolytic 
chambers are compactly and horizontally disposed. 
More particularly, the invention relates to a vertical, 

rotatory bipolar-type mercury process chlor-alkali electo 
lytic cell, which comprises a bipolar rotatable body formed 
of a horizontal rotative shaft, plural bipolar discs co 
axially ?xed on said shaft at right angles with the axis line 
of said shaft but insulated from said shaft by an elec 
trically insulative material, said discs being so disposed 
that the cathode and anode of any two adjacent bipolar 
discs are facing each other across a predetermined space, 
and electric current cut-off circular members extended 
along the circumference of each of said discs; a ?xed 
cylindrical casing co-axially accommodating the rotatable 
body and forming plural, mutually independent electro 
lytic chambers together with the bipolar discs and current 
cut-off circular members; a cathode plate disposed in 
parallel with, and spaced from, one of the outermost discs, 
the outer side surface of ‘which forms an anode plane 
and an anode plate disposed in parallel with, and spaced 
from, the other outermost disc of the outer side surface 
of which forms a cathode plane; outlet pipes for formed 
amalgam provided at the bottom of each of the electrolytic 
chambers; inlet pipes of saturated aqueous alkali chloride 
solution also provided at the bottom of each of said elec 
trolytic chambers; and mercury feed pipes, formed chlorine 
gas outlet pipes, and depleted aqueous alkali chloride 
solution outlet pipes, all disposed at the upper part of 
each of said electrolytic chambers. 

Horizontal or vertical mercury cathode electrolytic cells, 
for the electrolysis of solution of alkali metal salts, espe 
cially alkaline chlorides such as sodium chloride and the 
like are known, and various proposals have been made 
thereabout. 

Normally in a vertical cell, the mercury cathode surface 
is vertically maintained, while it is horizontally disposed 
in a horizontal type cell. Also vertical and horizontal cells 
using monopolar electrodes and horizontal, non-rotative 
cell using bipolar electrodes are known. For example, a 
vertical, monopolar system electrolytic cell, in which the 
anode plate is ?xed and cathode plate is rotated while 
one part thereof is immersed in mercury bath and the 
other, immersed in the bath of solution of alkali metal 
salts located on the mercury bath surface, is known from 
Japanese Pat. No. 160,750, and a similarly rotatable type 
horizontal, monopolar system electrolytic cell is known 
from US. Pat. No. 2,951,026, German Pat. No. 1,020,965; 
and US. Pat. No. 2,916,425. 
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The electrolytic cell of the subject invention is distin 

guished from the foregoing, in that it is a vertical cell in 
which mercury cathode surfaces are vertically positioned, 
employs bipolar electrodes, and is a rotatory type. In bi 
polar systems, the lead wires for connecting the plural 
anodes and plural cathodes, respectively, can be omitted, 
and therefore the cell srtucture can be markedly simpli 
?ed in the absence of such lead wires and the facilities 
incidental thereto, compared with the known electrolytic 
cells employing monopolar electrodes. That is, with the 
bipolar system not only the electrical connection of each 
unit cell is simpli?ed, but also the cell structure can be 
made more compact, and the ?oor area required therefor 
is advantageously reduced. 
A bipolar electrode refers to such a plate, two sides of 

which serve each as anode and cathode. When it is used 
in mercury process alkali chloride electrolysis, the anode 
plane is formed of chlorine-resistant material, because 
chlorine ion are discharged from this plane, forming chlo 
rine gas. Whereas, the cathode plane is formed by alkali 
amalgamating a metallic carrier which is easily Wettable 
with alkali amalgam. From this plane alkali metal ions 
are discharged to form amalgam. 
As bipolar-type cells using such bipolar electrode, 

horizontal cells with non-rotative bipolar electrodes have 
been proposed, one of the very typical of which being 
disclosed in US. Patent No. 3,271,289. 
The above patent teaches a bipolar types cell having a 

horizontal mercury cathode surface, in which plural hori 
zontal unit electrolytic chambers are heaped up one on 
another in multiple stages. The advantages inherent in a 
bipolar system over the monopolar system are obtained, 
but because it is a horizontal cell, reduction in the amount 
of mercury required cannot ‘be expected in a manner 
similar to horizontal, monopolar type cell. Furthermore, 
the lower unit electrolytic chambers must support the 
Weight of all unit electrolytic chamber thereabove. Thus 
the structure is subject to new restrictions as to strength, 
and the operational inconveniences are disadvantageously 
increased. 

In order to overcome such drawbacks unavoidable with 
a horizontal cell as described above, we engaged in the 
development of a vertical bipolar type electrolytic cell. 
We ?rst attempted the experiment with vertical, plural 

unit electrolytic chambers divided by bipolar electrodes, 
whereby mercury is caused to ?ow down on the cathode 
planes of the ‘bipolar plates, while electric current is 
passed through the unit electrolytic chambers via the bi 
polar plates. However, the described system was dis 
covered to be disadvantageous in that (1) it is difficult 
to uniformly distribute and amalgamate the mercury over 
the carrier surface of the cathode plane, and if the carrier 
surface is partly exposed to the electrolytic solution, hy 
drogen ions are discharged instead of alkali metal ions, 
causing reduction in current e?iciency; (2) the chlorine 
gas formed at the surfaces of anode planes of the bi 
polar electrodes facing to the cathode planes of the ad 
jacent electrode at narrow intervals escapes and comes 
out to the solution surface with di?iculty, and further 
more tends to non-uniformly adhere to the anode surfaces 
to cause localized differences in electric resistance, which 
in turn causes localized heat generation; and (3) the 
amount of chlorine gas formed at each unit anode surface 
is still increased particularly when current density is 
raised, so that the anode surfaces are incessantly covered 
by the chlorine gas to have poor contact with the elec 
trolytic solution, which is one of the causes of rise in elec 
trolytic voltage, thereby causing a very disadvanageous 
limitation on usable current density. 
Furthermore, violent stirring of the electrolytic solution 

in each unit electrolytic chamber to eliminate the chlorine 
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gas deposited on the anode surfaces gives rise to other 
disadvantages as to operation and apparatus. 

It has now been discovered that the vertical, rotative 
bipolar-type system design as initially described very ef 
fectively overcomes the foregoing disadvantages inherent 
in monopolar system, those present in horizontal, non 
rotative bipolar system, and the problems discovered in 
the above vertical, bipolar type system, and a very advan 
tageous electrolytic cell can be provided. 

Accordingly, the object of the present invention is to 
provide an improved electrolytic cell which is free from 
the various drawbacks in known monopolar and bipolar 
type mercury process alkali electrolytic cells. Still other 
objects and advantages of the invention will become ap 
parent from the following descriptions. 
Now referring to the attached drawings, FIGS. 1 and 2 

show a typical embodiment of the cell in accordance with 
the invention, FIG. 1. being a plan view of the plate 
viewed from the direction of an end plate of the casing, 
with a part of the plate broken away, and FIG. 2 showing 
a longitudinal cross-section at line A-A' of FIG. I, viewed 
from the cylindrical side of the casing, with the central 
portion omitted. 

FIG. 3 shows the cross-section similar to FIG. 2, show 
ing a modi?cation in the manner of cathode plate mount 
ing, with the parts other than the vicinity of the cathode 
plate omitted. 
FIG. 4a is a partial cross-sectional view showing the 

junction portion of the horizontal rotative shaft, on which 
the cathode plate of FIG. 2 is mounted, with the rotative 
shaft of lead rod, and FIG. 4b is a cross-sectional view 
thereof at line B-B' of FIG. 4a. 
FIGS. 5a, 5b and 5c are partial cross-sectional views 

showing modi?cations of the current cut-off circular mem 
ber, and FIG. 5:1 is a partial side view seen from the side 
of cathode plane of the bipolar plate of FIG. 5b. 

In FIGS. 1, 2, and 3, the internal walls of the cylindrical 
casing 1 is coated with, or composed of, a chlorine-re 
sistant, electrically insulative material such as rubber, syn 
thetic resin, etc. 
The bipolar rotor contained in the cylindrical casing 1 

coaxially with the horizontal axis of the latter comprises 
a horizontal rotative shaft 2, plural bipolar discs 3, 3 . . . 
which are coaxially ?xed on the shaft 2 at right angles 
with the axial line of the latter, arranged in such a man 
ner that between any two adjacent bipolar discs 3, 3, the 
cathode plane of the one is facing with the anode plane 
of the other across a ?xed space, discs 3, 3 . . . further 
more being insulated from the shaft 2 by an electrically 
insulative material, and current cut-off circular members 
5, 5, 5 . . . each extended along the circumference of 
each of discs 3, 3, 3 . . . . 

In this particular embodiment, the horizontal rotative 
shaft 2 and plural bipolar discs 3, 3, 3' . . . are insulated 
from each other by the lining 4 of an electrically insula 
tive material on the circumferential side of the shaft 2, 
through which the discs are ?xed on shaft 2. As a useful 
insulative lining matedial, rubber, plastics, etc. may be 
named. If desired, shaft 2 may be formed of a thick, hol 
low pipe, and the whole shaft may be electrically insulated 
by an insulative lining over the entire surfaces thereof. 
Thus, the plural bipolar discs 3, 3, 3 . . . are also 
mutually insulated. 
The bipolar disc 3 can be formed, for example, by bond 

ing an amalgam carrier metal 9, such as iron, nickel, and 
the like, with another metallic material 8 such as titanium, 
zirconium, tantalum, etc., and forming thereon a coating 
7 of chlorine-resistant material, such as platinum, one of 
platinum group metals, or an alloy thereof, as clearly 
shown in the enlarged partial cross-section of FIG. 4a. Al 
ternatively, the layer of metallic material 8 may be 
omitted, and the chlorine-resistant coating 7 may be di 
rectly applied onto one side of the amalgam carrier metal 
9. The amalgam carrier metal side is alkali amalgamated 
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to form the cathode plane, and the chlorine-resistant ma 
terial-coated side provides the anode plane. 
A plurality of such bipolar discs 3, 3, 3 . . . are dis 

posed in such a manner that the cathode plane and anode 
plane of any two adjacent discs should face each other 
across a suitable space or clearance. Consequently, one of 
the outermost discs has its anode plane facing outward, 
and the other has its cathode plane facing outward, that 
is, toward the respective end plate of the cylindrical cas 
ing 1. The number of discs and disc intervals can be suit~ 
ably determined for each speci?c design. 
The plural bipolar discs 3, 3, 3 . . . each posses a cur 

rent cut-olf circular member 5 extending along its circum~ 
ference. 

In FIGS. 1 and 2, particularly in FIG. 2, an embodi 
ment is shown in which the peripheral portion of a current 
cut-o?l circular member 5 is rotatably extended between 
two circular members ?xed on the internal wall of the 
cylindrical casing 1. The overlapping portions of the cur 
rent cut-01f circular member 5 and two circular members 
on the internal wall of casing are rather closely posi 
tioned, while allowing the rotation of member 5 accom 
panying the rotation of shaft 2. 
The current cut-01f circular member may have modi 

?ed construction other than that illustrated in FIG. 2, only 
a few of such modi?cations being shown in FIGS. 5a, 5 b, 
and 5c. 

In FIG. 5a, the current cut-off circular member is 
formed of two circular plates 5, 5, and the internal periph~ 
eral portion of a circular member ?xed on the cylindrical 
wall of casing 1 is interposed therebetween with the clear 
ances allowing the rotation of plates 5, 5. In FIG. 5 b, the 
outer periphery of the current cut-off circular member is 
extended to such an extent that it comes in contact with 
the internal wall of the cylindrical casing 1, while it is 
slidably rotatable in casing 1. Also two circular members 
6', 6' are ?xed on the internal wall, leaving a su?icient 
space therebetween for the outer peripheral portion of the 
current cut-off circular member and formed amalgam out 
let pipe 10. In such embodiment, the space between the 
members 6', 6' serves as a storage dam for leading the 
flowing-down amalgam to the outlet pipe 10, i.e., members 
6’, 6’ serve as the ?ash-boards forming the dam, differ 
ently from the embodiments of FIG. 2 and FIG. 5a where~ 
in the member or members form the current cut-01f por 
tion together with the current cut-off circular members. 
The last embodiment can be further modi?ed as illustrated 
in FIG. 50, wherein the outer peripheral portion of the 
current cut-off circular member is enlarged as shown by 
the cross-sectional view of FIG. 50, to assure the mutual 
independence of unit electrolytic chambers a1, a2 . . . . 

In the embodiments of FIGS. 5b and 5c, the members 
6’, 6’ are not necessarily mounted all round the internal 
wall of the casing 1 in circular forms, but may be provided 
simply as two arc-formed ?ashboards, as shown by partial 
side view of FIG. 5d which is the embodiment of FIG. 55 
viewed from the direction of cathode plane 9. If desired, 
obviously it is permissible to employ circular members as 
shown in FIGS. 1 and 2, or in FIG. 5a. 
The members 5, and 6', 6' are formed of rubber, syn 

thetic resin, or of metallic plate coated with those chlorine 
resistant, electrically insulative materials. 
Thus the current leakage between the unit electrolytic 

chambers a1, a2, . . . an is cut off. 

Furthermore, preferably between every two of the plu 
ral bipolar discs 3, 3, 3 . . . a cylindrical spacer 17 is 
inserted to secure a ?xed, predetermined distance between 
the adjacent bipolar discs. 
The bipolar discs 3, 3, 3 . . . can be ?xed onto the 

rotative shaft 2 by various means. For example, the ?xing 
may be effected by ?xing keys 24, 24, as illustrated in 
FIG. 412. Or, circular depressions to be ?tted with the 
discs may be formed in the insulative lining 4 or that and 
shaft 2. In both cases the spacers 17, 17, 17 . . . assist 

to secure the ?xing. The spacers can be formed of rubber, 
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synthetic resin, or of metals coated with such chlorine— 
resistant, electrically insulative materials. 

In the subject electrolytic cell, the bipolar rotor of 
above-described structure is rotatably and coaxially con 
tained in a ?xed cylindrical casing 1. The ?xing of casing 
1 can be readily effected by supporting the same with 
suitably provided arm, frame, feet, etc. 

Thus, the plural bipolar discs 3, 3, 3 . . . and current 
cut-o?" circular members 5 (optionally 5 and 6) form plu 
ral, mutually independent electrolytic chambers 01, a2, a3, 
a4 . . . an_2, an_1, together with casing 1. 

In the embodiment of FIG. 2, n—1 sheets of bipolar 
discs are used to form n electrolytic chambers. In the 
drawing, facing with, and spaced from, the anode plane 
of the bipolar plate positioned at the extreme right, a 
cathode plate 11 is provided. Also facing with, and spaced 
from, the cathode plane of the bipolar plate positioned at 
the extreme left, an anode plate 12 is provided. 

Said anode plate 12 and cathode plate 11 disposed in 
parallel with the bipolar discs are monopolar electrodes, 
which may be ?xed or rotatably mounted. In FIG. 2, the 
anode plate 12 is ?xed, and the cathode plate 11, on which 
the mercury or diluted amalgam supplied from the mer 
cury feed pipe 13 ‘?ows down and spreads on the surface 
thereof, is made rotatable. That is, the anode plate is 
made of chlorine-resistant material, e.g. titanium, zirco 
nium, or tantalum substrate coated with platinum, one of 
the platinum group metals, or an alloy thereof; or formed 
by the steps of bonding a metal such as copper, brass, 
iron, and the like with another metal material such as 
titanium, zirconium, tantalum, etc., and coating the same 
with platinum, one of platinum group metals, or an alloy 
thereof. The surfaces thereof except that facing with the 
cathode plane of the left end bipolar discs 3 are coated 
with a chlorine-resistant, electrically insulative material. 
The anode plate 12 is ?xed on the internal wall of the 
end plate of easing 1, and the lead rod 12' thereof is pro 
truding out of the casing 1, piercing through the end plate. 
The lead rod 12' is electrically connected to the anode 
of a power supply (not shown). Since the internal surface 
of the end plate is formed of an insulative material, the 
end plate and the anode plate 12 are insulated from each 
other. 

The anode plate is shown as a sheet of circular (or 
doughnut) plate in FIG. 2, but it is also possible to divide 
it into several radical pieces from the center thereof, and 
mount them in such a manner that they as a whole form 
a circular plate. 

Also the rotatable cathode plate 11 of FIG. 2 can be 
subject to such a design change as shown in FIG. 3, 
wherein a cathode lead rod 11’ is projected outside the 
casing 1, piercing through the end plate of casing 1 simi 
larly to the case of anode plate. 
When the cathode plate 11 is thus ?xed, there occurs 

a tendency that the mercury or dilute amalgam, which is 
supplied onto the surface of cathode plate 11 from the 
mercury feed pipe 13 and ?ows down on the surface, fails 
to uniformly spread on the surface. The tendency can be 
preferably prevented by provision of a known mercury 
distributor below the mercury feed pipe 13. When the 
cathode plate 11 is rotatable as described hereinbelow, 
such mercury distributor is unnecessary. 
A rotatable type cathode plate is shown in FIG. 2, which 

is electrically connected to the end of horizontal rotative 
shaft, at the portion contacting with the rotative shaft 2’ 
which also serves as a cathode lead rod. The plane of plate 
11 facing against the end plate is covered with an elec 
trically insulative sheet 15 which is coaxially joined with 
the rotative shaft 2'. The joining of shafts 2 and 2' can 
be effected, for example, by providing a projection 2" on 
the joining side of shaft 2', the projection 2" and a hole 
?tting therewith which is bored on the shaft 2 being cut 
respectively with screw threads and screw grooves, as 
shown in the enlarged cross-section of FIG. 4a. If desired, 
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6 
such other means as inserting, soldering, etc. can be uti 
lized. 
The shafts 2 and 2' are thus joined while interposing 

the cathode plate in ?xed state therebetween, as a whole 
forming an integrated rotative shaft, i.e. the three members 
can rotate synchronously. 
The rotative shaft 2' which serves also as the cathode 

lead rod is suitably formed of an electrically conductive 
material, such as copper, brass, etc. The shaft may be 
reinforced with such core material as iron, steel, etc. to 
be given an increased length. Alternatively, plural cop 
per lead rods may be buried in an iron or steel shaft in 
the position corresponding to the contact portion of cath 
ode plate 11 and shaft 2’, referring to FIG. 4a, in such a 
manner that ends of the rods conductively contact with 
the cathode plate 11. Whereby the strength of the shaft 
2' can be markedly increased, allowing the same to serve 
also as a cathode lead rod. 

lIn the latter case, the other ends of the copper lead 
rods buried in the shaft 2' may be contacted with, for 
example, a copper circular belt, so that they may come 
in slidable contact with the sliding cathode connector 16 
shown in FIG. 2, the circular belt appearing on the surface 
of the portion where the shaft 2’ contacts with the con 
nector 16. It is also possible to make the circumferential 
sides of the lead rods insulative with an electrically insu 
lative material before the burial. 
The foregoing description of rotatable mounting is given 

as to cathode plate, but it is perfectly applicable also to 
rotatable mounting of anode plate. 
When both anode and cathode plates are rotatably 

mounted, their faces coming into contact with the shaft 2’ 
are electrically insulated, so as to prevent shorting be 
tween the two poles through shaft 2. In that case, it is a 
preferred practice to join the two shafts 2 and 2' by insert 
ing as shaft 2 a thick, hollow tubular shaft with its entire 
internal and external surfaces lined with an insulating 
material. Obviously, it is desirable that when the cathode 
plate alone is made rotatable as illustrated in FIG. 2, the 
contacting faces of the two shafts should be insulated 
through an insulating material, although such is not essen 
tial and not shown. 

In FIGS. 1 and 2, the casing 1 is shown as a cylindrical 
body with two end plates attached to its right and left 
ends by bolting up the nuts 14, 14 . . . . (In FIG. 2, 
each nut is shown at the top and bottom, indication of 
other nuts being omitted.) But as can be readily under 
stood, various design modi?cations are prefectly permis~ 
sible. For example, the casing 1 can be formed of two 
semi-cylindrical members by dividing a cylindrical casing 
with a horizontal plane passing through the horizontal 
axis of the cylinder, so that the casing can be freely 
opened and closed, although designed water-tight. In such 
a case, if the anode plate and/or cathode plate is mounted 
in ?xed manner, the plate should be divided into plural, 
i.e., at least 2, pieces, so that when the casing is opened, 
the plate can be separated accompanying each the semi 
circular end plate of semi-cylindrical member. . 

Further referring to FIG. 1, 14' denotes a bolt hole. 
Also in FIGS. 1 and 2, 18, 18 denote bearings rotatably 
supporting the rotative shaft 2; 19, 19 are the stuffing 
boxes to seal the contacting and rotating portion of the 
roative shaft 2 with casing 1; and 20, 20 are packings 
thereof. 

In the subject electrolytic cell, at the bottom of each of 
the unit electrolytic chambers thus formed, a formed 
amalgam outlet pipe 10 and a saturated aqueous alkali 
chloride solution inlet pipe 21 are disposed. (Each is 
shown in FIG. 1 but omitted from FIGS. 2 and 3.) 

Furthermore, each unit electrolytic chamber is pro 
vided with, at its upper part, a mercury feed pipe 13, 
formed chloride gas outlet pipe 22, and dilute aqueous 
alkali chloride solution outlet pipe 23 (each is shown in 
FIG. 1 but omitted from FIGS. 2 and 3). 
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An example of electrolytic operation using the vertical 

type, rotatory bipolar system mercury process chlor-alkali 
electrolytic cell as illustrated in FIGS. 1 and 2 will be 
described hereinbelow, in which sodium chloride is used 
as an alkali chloride. Obviously, potassium chloride can 
be electrolyzed in quite similar manner. 

Referring to FIGS. 1 and 2, the rotative shaft 2 and 
rotative shaft 2' joined thereto and which serves also as 
the cathode lead rod are integrally driven and rotated 
(the driving mechanism is not shown) causing the plural 
bipolar discs 3, 3, 3 . . . forming mutually independent, 
plural unit electrolytic chambers a1, a2, a3 . . . an to 
rotate in the casing 1. Mercury or dilute amalgam (that 
obtained through denuder) is fed through the mercury 
feed pipe 13 on the upper part of each unit electrolytic 
chamber, onto the cathode plane 9 of the bipolar disc 3 
and the surface of cathode plate 11, which is spread on 
the entire cathode plane as a uniform, thin ?owing ?lm, 
assisted by the rotating motion of the cathode plate. 

Separately, saturated aqueous sodium chloride solution 
is fed into each electrolytic chamber from the inlet pipe 
21 provided near the bottom of each chamber. 
The rotative shaft 2' is connected to the cathode bus 

bar through sliding cathode connector 16, and the anode 
lead rods 12', 12" 12"’ . . . are connected to anode bus 
bar. Upon supplying of electric current, each right side 
surface of the bipolar disc 3 functions as an anode, and 
the left side surface fuctions as a cathode, and electrolysis 
is conducted in each unit electrolytic chamber. 
From the surfaces of the cathode plate and cathode 

planes of the bipolar discs, sodium ion is discharged, to 
convert the mercury ?owing down on the surfaces as uni 
formly spread thin ?lm to sodium amalgam. If dilute 
sodium amalgam is used in place of mercury, its concen 
tration is increased by the sodium ion discharge. The 
formed amalgam ?owing down on the surfaces is collected 
at the bottom of each unit electrolytic chamber, and with 
drawn through the outlet pipe 10 provided in each of the 
chambers, continuously at a suitable rate. The withdrawn 
sodium amalgam from chamber is each electrically in 
sulated, and thereafter normally collected into a single 
passage and led to a well known, suitable amalgam de 
composer. Alternatively, when such advance insulation is 
not effected, a decomposer is connected to each of the 
outlet pipes 10 to decompose the amalgam to mercury 
or dilute amalgam. The mercury or dilute amalgam is re 
cycled into the system through mercury feed pipe 13 of 
each electrolytic chamber. Also the liquid caustic soda 
formed in the decomposer is either used as a ?nished prod 
uct as it is, or concentrated in the accepted manner. 

Whereas, on the surfaces of anode plate 12 and anode 
planes of bipolar discs 3, 3, 3 . . . , chlorine ion is dis 
charged to form chlorine gas, which is readily removed 
from the anode surfaces as assisted by the rotating mo 
tion of the anode plate, withdrawn from the outlet pipe 
22 provided in each chamber at the upper part of the 
casing 1, and normally collected into single passage to 
serve as, for example, hydrochloric acid synthesizing 
material, or chlorine gas source of other industries as it 
is. Although not shown, it can be readily understood that 
the openings of the chlorine gas outlet pipes in the casing 
should be located higher than the openings of dilute aque 
ous sodium chloride solution outlet pipes 23 in the casing, 
the solution being formed as the sodium chloride in the 
saturated solution is consumed 'by the electrolysis. 

It is normally preferred to select such operating condi 
tions that the sodium amalgam level at the bottom of each 
unit electrolytic chamber should reach the opening of the 
outlet pipe 10 in the casing. The position of opening of 
the starting saturated aqueous sodium chloride solution 
supply pipe in the casing is suitably selected between the 
bipolar disc and mercury outlet pipe. Also the position of 
the dilute aqueous sodium chloride solution outlet pipe in 
the casing is suitably within the range a little above the 
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upper end of bipolar disc to below the mercury feed pipe. 
The dilute saline water withdrawn from the outlet pipe 

23 is recycled to the preparation step of starting saturated 
sodium chloride solution, in accordance with the conven 
tional practice. 

In the foregoing, an example of practicing the elec 
trolysis by rotating the bipolar rotor has been explained. 
It is also possible to operate the subject apparatus by 
swinging the rotor axis as illustrated in FIG. 2 back and 
forth, with the section shown in FIG. 2 at the center. The 
preferred angle of swinging is at least 90°. 

In the subject vertical, rotatory bipolar type mercury 
process chlor-alkali electrolysis cell, the spreading of 
mercury on the cathode planes can be effected very uni 
formly in the form of thin ?lm over the entire cathode 
surfaces. Therefore, even when the manner of mercury 
?ow is varied during the operation, there is no danger of 
the cathode plane being exposed or the ?lm thickness be 
coming uneven. Thus the amount of mercury required 
can be reduced, and with less mercury amount stable elec~ 
trolytic operation can be performed. Furthermore, cur 
rent ef?ciency is improved, and operationally disadvan 
tageous variation of current ef?ciency can be avoided. 
Also because the anode planes of bipolar discs rotate 
synchronously, the chlorine gas formed and deposited on 
the planes can be readily and effectively removed, always 
securing good contact of the surfaces with electrolytic 
solution. Thus the rise in electrolytic voltage due to the 
deposition of ?ne bubbles of chlorine gas on anode planes 
and objectionable voltage variation can be prevented, 
allowing constant, stable electrolytic operation. 

Furthermore, since the wear of anode plane due to oxi 
dation occurs evenly, local exposure of substrate (e.g. 
iron or titanium plate 9 or 8) caused by localized wear 
of chlorine—resistant coating (e.g., platinum coating 7) 
can be prevented, and the distance between any two ad— 
jacent anode and cathode planes can be maintained con 
stant. In this respect also the objectionable rise and varia 
tion in electrolytic voltage can be advantageously in 
hibited. 

Still in addition, the cell has very compact structure and 
requires economically reduced ?oor areas, nevertheless 
exhibiting high electrolytic processing capacity. The cell 
is furthermore free of all defects present in the already 
described, known monopolar and bipolar type electrolytic 
cells. 

EXAMPLE 1 

An electrolytic cell in accordance with the invention 
was manufactured with ?ve bipolar discs of 40 cm. in 
diameter and 10 dm.2 in total anode plane area forming 
six electrolytic chambers. The cell was operated under 
below-speci?ed conditions: 
Electrolytic current-—500 a. 
Current density—50 a./dm.2 
Rotation rate of electrode-30 rotations/ min. 
Concentration of sodium chloride solution supplied 

300 g./ liter 
Sodium chloride solution supplied—40 liters/ hr. chamber 
Mercury supplied-12 liters/hr. chamber 
The resulting cell voltage was 23.1 volts, ?owing 

amalgam concentration was approximately 0.25%, and 
over-all current e?iciency was 97%. 

EXAMPLE 2 

The operation of Example 1 was repeated except that 
the bipolar discs were caused to swing by 90° instead 
of being rotated. The current ef?ciency was 95%. 
We claim: 
1. A vertical, rotatory bipolar system mercury process 

chlor-alkali electrolytic cell, which comprises a bipolar 
rotatable body formed of a horizontal rotative shaft, 
plural bipolar discs coaxially ?xed on said shaft at right 
angles with the axis line of said shaft but insulated from 
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said shaft with an electrically insulative material, said 
discs being so disposed that the cathode and anode of any 
two adjacent bipolar discs are facing each other across 
a predetermined space, and electric current cut-off circular 
members extended along the circumference of each of said 
discs; a ?xed cylindrical casing having two end plates 
coaxially accommodating the rotatable body and forming 
plural, mutually independent electrolytic chambers to 
gether with said bipolar discs and current cut-off circular 
members; a cathode plate disposed in parallel with, and 
spaced from, one of the outermost discs, the outer side sur 
face of which forms an anode plane, and an anode plate 
disposed in parallel with, and spaced from, the other 
outermost disc, the outer side surface of which forms a 
cathode plane; outlet pipes for formed amalgam pro 
vided at the bottom of each of said electrolytic chambers; 
inlet pipes for saturated aqueous alkali chloride solution 
provided at the bottom of each of said electrolytic cham 
bers; and mercury feed pipes, formed chlorine gas out 
let pipes, and depleted aqueous alkali chloride solution 
outlet pipes, disposed at the upper part of each of said 
electrolytic chambers. 

2. The cell of claim 1, wherein said anode plate is ?xed 
on the internal wall of one of said two end plates of said 
casing, and the lead rod of said anode plate is projecting 
out of said casing, piercing through said end plate. 

3. The cell of claim 1, wherein said anode plate is 
supported by and electrically connected to a rotative shaft, 
one end of said rotative shaft serving as a lead rod, at 
the portion of connection with said anode plate. 

4. The cell of claim 1, wherein the outer peripheral 
portion of each current cut-oif circular member is ro 
tatably extended between two circular members ?xed on 
the internal wall of the cylindrical body of said casing. 

5. The cell of claim 1, wherein each of said current 
cut-0E circular members is formed of two circular plates, 
and between said plates the internal peripheral portion 
of a circular member ?xed on the internal Wall of the 
cylindrical body of said casing is rotatably extended. 

6. The cell of claim 1, wherein the outer peripheral 
portion of each current cut-off circular member is ex 
tended until it comes into slidable contact with the 
internal wall of the cylindrical body of said casing, and 
on said wall of said casing two circular members are ?xed 
at such relative positions forming a space for said peri 
pheral portion and formed amalgam outlet pipe there 
between. 
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7. The cell of claim 1, wherein the outer peripheral 

portion of each current cut-off circular member is ex 
tended until it comes into slidable contact with the internal 
wall of the cylindrical body of said casing, and two arc 
formed plates are fixed on the internal wall at such rela 
tive positions leaving a space for said outer peripheral por 
tion and formed amalgam outlet pipe therebetween. 

8. The cell of claim 1, wherein the circumferential side 
of the horizontal rotative shaft is coated with an elec 
trically insulattive material. 

9. The cell of claim 1, wherein the cathode plane of 
each bipolar disc is formed of an amalgam carrier metal 
selected from the group consisting of iron and nickel, and 
the anode plane is formed of a substrate of a metal selected 
from the group consisting of titanium, zirconium, and 
tantalum, coated with a chlorine-resistant material selected 
from the group consisting of platinum, platinum group 
metals, and alloys thereof. 

10. The cell of claim 1, wherein said cathode plate is 
?xed on the internal wall of one of said two end plates of 
said casing, and the lead rod of said cathode plate is pro 
jecting out of said casing, piercing through said end plate. 

11. The cell of claim 1, wherein said cathode plate is 
supported 1by and electrically connected to a rotative shaft, 
one end of said rotative shaft serving as a lead rod, at the 
portion of connection with said cathode plate. 

12. The cell of claim 1, wherein the cathode plane of 
each bipolar disc is formed of an amalgam carrier metal 
from the group consisting of iron and nickel, and the 
anode plane is formed of an amalgam carrier metal from 
the group consisting of iron and nickel directly coated with 
a chlorine-resistant material selected from the group con 
sisting of platinum, platinum group metals, and alloys 
thereof. 
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