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ELECTROLYTIC CELL FOR THE PRODUCTION OF CAUSTIC SODA AND CHLORINE.
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The following specificadion particularly describes and ascertains the ndature of this invention and the manner
' in which i is to be performed.

This is an invention by (i) DR. KOTHAFALLE
SREENIVASA CHARI (CDEQ), (ii) DR. KADARUN-
DALIGE SITARAMA GURURAJA DOSS (CECRI),

(iii) SHRI NEELAKANTAN KALYANAM (MCIO),
(iv) SHRI BALASUBRAMANYA GUNDURAO NADIG
(CDEQ), (v} SHRI AGULGURKE SUNDARA RAJA
RAOQ (CDEQO), (vi) SHRI RAMANATHA VENKATA
RAMANI (SB), (vii) SHRI SESHADRI RAMASWAMY
(CHEMPLAST), (viii) SHRI SRINIVASA SAMPATH

(CECRI), (ix) SHRI RANGACHARIAR SRINIVASAN
(CECRI). '

CDEQO—Central Design & Engineering Organisation,
Council of Scientific & Indusirial Research, New Deihi.
CECRI—Central Electro-Chemical Research Institute,
Council of Scieniific & Industrial Research, Karaikudi.
MCIC—The Mettur Chemical & Industrial Corporation
Ltd., Mettur Dam R. S.

SB—M|s. Seshasayee Bros. (Private) Limited, Tiru
chirapalli,

CHEMPLAST-—M|s. Chemical & Plastics India Limited,
Madras, all Indian eitizens. '

The cell belongs to a category of electrolytic chlor
alkali cells of the diaphragm type for the production
of caustic soda and chlorine by the electrolysis of
sodinm-chloride selution.

Prior knowledge : brief description of hitherto known
devices of the relevant type o

In the diaphragm cell, an asbhestos or similar mate-
rial separates the cell cathode from the graphite
anode, Brine solution used for electrolysis is fed into
the anode compartmenis where chlorine is formed.
Caustic soda and hydrogen leave the cathode chamber
through the framework of the cathode, the caustic
soda being obtained as a weak solution inter-mixed
with sodium chloride of the brine. Diaphragm cells
are used essentially for relatively low amperages
ranging from 1000 amps. to 16,000 to 15,000 amps.
Recent trends are to employ even higher amperages.

‘Some of the popular types of diaphragm cells in
use abroad employ three sections—the bottom section
holding the anodes, the central section being the
cathode chamber which carries the diaphragm and
the top section being gas collection space for the
chlorine. The cathodes are made of wire mesh and
the anodes are interspaced hetween the cathode sec-
tions. The top cover carries the chlorine gas outlef
as well as the brine inlets while the cathode chamber
has outlets for weak cell liguor as well as hydrogen.

Drawbacks connected with hitherto knouwn devices

In one type of diaphragm cell which has been
widely employed the wire mesh cathodes are in the
form of fingers projecting into the space between the
anode rows. The ancde rows themselves are split
into two setz staggered with respect to each other.
The electric current lead-in to the anode is by means
of a single circular copper bus bar. The brine feed
arrangement is by means of a single inlet in the top
section. Because of the staggered arrangement of
anode rows and the conseguent lateral displacement
of the cathode fingers, fabrication is not easy. More-
over the provision of a single circular current lead-in
to the anodes leads to higher resistance and conse-
gquent loss of voltage. A single brine inlet might

possibly cause disturbances to the diaphragm as well
ag lead to inadequate mixing of the electroiyte.

In another popular type of diaphragm cell, the bot-
tom section is made of cast iron. In this case the
brine feed is from the top facing vertically down-
wards. The anode rows are not staggered but the
anodes are placed in continuzous rows with each anode
placed abufting the next. This cell suffers from the
draw-back that the bottom section ig susceptible to
corrosion while the vertical feed of brine again is not
also desirable, The continuous anode tends io hamper
free circulation of electrolyte.

Main object of the invention, other objects, if any

The main ohject of the development of an glectro-
Iytic cell for caustic-chlorine manufacture is to deve-
lop a cell which is efficient, compact, easy to fabricate
with indigenous material and improvement on other
known types by minimising many of their drawbacks.

The main finding (the new principle) underlying the
invention

The main finding is that by arranging the anodes
in rows with two gaps in each row of anodes and by
making the cathodes continuous in diaphragm type of
electrolytic cells for the manufacture of caustic soda
and chlorine by the electrolysis of sodium chloride
solutron. better circulation of the electrolyte during

operation is achieved resulting in high current effi-
ciency.

According to the present invention the diaphragm
type of electrolytic cell for the manufacture of caustic
soda and chlorine by the eleetrolysis of sodium
chloride solution comprises of three sections one above
the other, namely (i) a botiom section incorporating
(a) anodes imbedded in a lead slab and (b) three
equally spaced flat busbars imbedded in the same
lead slab for the distribution of eurrent to the anodes,
(ii) a middle section carrying cathodes, and (iii) a
top section which acts as a cover for the cell, which
is characterised in that the cathodes are continuous
and the anodes are arranged in rows with two gaps
in each row of anodes. Two brine inlets are provided

at the sides of the top section for uniform distribution
of the brine to the cell

The detailed design of the cell has been worked
out incorporating the features mentioned in the pre-
ceding paragraph. This design results in great ease
of fabrication, lower ohmic drop in the energy supply
to the anodes resulting in greater efficiency, less cor-
rosion on the bottom, greater rigidity for the cathode
chambers on account of its continuous structure result-
ing in greater stability in cell cperation and longer
life, better circulation of electrolyte due to the gaps
in the anede rows and better brine distribution due
to the twin inlets. All the above factors lead to
greater ease of fabrication and greater flexibility and
ease of operation. '

A description of the cell is given below :

(i) Cell bottom incorporating the dnode assembly

This consists of a concrete hoitom which acts as
& base for the cell and a contiiner for the anode
assembly. The anodes comprising of flat graphite
electrodes are fixed in a lead slab. PFlat copper bus-

bars which serve to conduet current to the anodes are
also fixed in the lead. = '
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(iiy Middle section consisting of thé cathode dssembly

This consists of a rectangular steel frame inside
whichk are fixed the continuwous wire mesh cathodes.
The gap belween the wire mesh cathode assembly and
the steel frame acts as a collection space for the
caustic soda and hydrogen formed at the cathodes.
The outlets for the caustic soda solution and the hy-
drogen are from this annular space. The ashestos
diaphragm is deposited in the cathodes by immersing
the latter into a bath of asbestos slurried in a cell
liquor and applying vacuum. Flat copper bushars
which serve to carry the curreat to the cathodes is
welded to the outside of the steel frame.

The middle section is placed over the bottom
section so that the rows of wire mesh cathodes alter-
nate with the rows of graphite anodes,

(iii) Top cover

This consists of a top concrete cover which acts as
a closure for the cell. In this cover, necessary open-
ings are provided for twe inlets of feed brine, brine
level indicator and the outlet of chiorine gas formed
at the anodes. The necessary height and thereby
enough volume is provided in the top cover as free
space for minimising the entrainment loss. For the
assembly of the cell, the top cover is placed above the
middle section. The joinits between the bottom and
the middle section and similarly that hbeiween the
middle and the top cover is sealed with a putty after
assembly.

Detailed description of the cell with reference to the
aecomponying  drawings

The invention will now be described with the help
of accompanying drawings wherein :

Fig. 1 is a plan of the invented cell

Fig. 2 is a sectional front view of the cell

Fig. 3 is a sectional side view of the cell

The components of the cell are indicated by
mumbers in brackets in the drawing and referred to
in the drawing.

The cell has three sections A, B and C, namely
a bottom section A, a middle section B, and a top
section € one above the other. Continuous cathodeg
{9} are welded to the frame of the middle section B,
end three flat busbarsg (5) are embedded in the lead
slab (3} in the bottom section A for the distribution
-of current to the anodes (2) which are also embedded
in the lead slab (3). The anodes (2) are arranged
in rows with two gaps (2A) and (2B) in each row
of anodes.

The detailed description of each section of the cell

with reference to the accompanying drawing is given
below ;

" Bottom Section (A}

Thi; consists of a conerete bottom (1) in which
graphite anodes (2) are imbedded in a lead slab (3).
There are two gaps 24 and 2B in each row of anodes.
There is a layer of asphalt sealing (4) over the lead
to prevent seepage of the electrolyie, three fiat copper
busbars (5) with equal spacings are also embedded
in the lead. These serve to carry the current to the
graphite anocdes. There is a contimious groove over
which rubber cord (6) is placed all along the top of
the concrete botiom. These serves to form a tight
closure between the middle section and the bottom
secticn.  Lifting heoks (7) which consist of angle
irons fixed by bolis embedded in the concrete are
provided for lifting the hbottom section.

Middie Section (B)

This consists of an outer sieel frame (8) with
flanges and wire mesh screen cathodes ¢9) which are
welded to the frame. The annular chamber (1M
formed between the wire mesh cathode section and
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outer steel frameé sefves as a collection space for the
caustic soda solution and hydrogen formed at the
cathodes. The causic soda selution outlet (11) is
provided at the bottom of the middle section anc ihe
hydrogen outlet (12) is provided on the other side af
top. TFlat copper busbarg (13) are welded to the oui-
side of the steel frame. These serve io carry the
current to the cathodes. The lifiing arrangement for
this section is by means of hooks (14).

Top Concrete Cover (C)

This consist: of a rectangular concrete top (15).
The free space (16) above the top of the middle sec-
tion acts as the collection space for chlorine formed
at the anodes before the exit from the cell through
the opening (17). The feed brine is introduced
through the openings (18), There is the necessary
opening (19) for the brine level indicator. As in the
concrete bottom of the cell, there are grooves all
along the boitom of the top cover to place the rubher
cord (20). Hooks (21) are provided for lifting pur-
poses.

Cell Assembly

The assembly consists of the three sections men-
tioned above placed one above the other. Tihe
assembled cell resiz on four insulators (22) which in
turn rest on four concrete supports (23) placed on ihe
ground.

The overall dimensions of a 10,000 ampere cell ic
1480 mm < 1350 mm x 1060 mm height.

Muein advantages of the ihvention

{i} The cell is compact.

(ii} The assembly of the anodeg is easv.

(iii) There is a hetter distribution of the current
to the anodes, as there are three flat copper busbars
evenly placed immediately below the anode rows.

(iv} The cathode are continuous and are mecha-
nically more rigid.

(v} The bottomn of the cell is of concrete which ig
resistant to brine.

(vi) The top is of rectangular shape.

{vii) The brine distribution is more uniform ingide
the cell.

(viii) The anode rows comprise three large graphite

electrodes evenly spaced in order to ensure better
brine mixing.

We claim :

1. A diaphragm type of electrolytic cell for the
manufacture of caustic sdoa and chlorine by the elec-
trolysis of sodium chloride solution, comprising three
sections one above the other namely, a botiom seciicn
incorporating (a) anodes imbedded n a lead slab and
{b) three equally spaced flat busbars imbedded in
the same lead slab for the distribution of current to
the anodes, (ii) a middle section carrying cathodes
(Hi) a top section which scts 25 a cover for the coll
which is charaeferiscd in that the cathodes are con-
tinuous, and the anodes are arranged in Tows with
two gaps in each row of anodes.

2. A diaphragm iype of eiectrolytic eeil as claimed
in Claim 1 wherein two brine inlets are provided at

the sides of the tap section for wniforra distribui.en
of the brine to the cell. )

R. BHASKEAR PAI,

Patents Officer,

COUNCIL OF SCIENTIFIC & INDUSTRIAL

RESEARCH.

Dated this 10th dey of February 1967,
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