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UNITED STATES 
SCE y Ary. EASS2EEE, OF. F.E.3 ESAG-33, RS232E.A.R.3s. 

Sao CESS FOR THE ELECTROLYSIS 03: Ali A.L CEE0335, 

1259,683. 
Application filed October 33 

to all whom it may conce 
Be it known that, I, RoLF VAN iASSELF, 

subject of the Queen of the Netherlands, 
residing at The Hague, Kingdom of the 
Netherlands, have invented certain new and 
useful improvements in Processes for the 
Electrolysis of Alkali Chlorids, of which the 
following is a specification. 

It has been proposed in connection with 
electrolytic cells having a horizontal porous 
diaphragm to restrict the impoverishment of 
the electrolyte in the anode compartment by 
providing a sait chamber adjacent to that 
compartment and communicating with it 
near the bottom. It is clear that such an 
arrangement can do little good since the 
circulation necessary to dissolve the salt and to bring it into the anode compartment 
where there is poverty of Salt, namely in the 
upper part of the compartment, must be by 
way of the narrow bottom communication just mentioned. The object of providing 
such a chamber was not so much to produce 
a circulation in the anode compartment as to 
reinforce the layer of electrolyte immedi 
ately above the diaphragm. 

it has also been proposed to place the Salé, 
in the anode compartment, itself. in this 
case, however, the salt may cause nuch resist 
ance to the current and the liquid may be 
come saturated with salt which may crystal 
lize in the diaphragm, choking the latter 
and increasing its resistance. According to the present invention the 
salt chamber is arranged in such a manner 
that its object-the maintenance of a large 
proportion of Salt in the anode coinpark 
ment-is fully attained without any detri 
mental secondary effects. 
The Sait chamber is separated from the 

cell and is used also for expelling the chiorin 
from the anode liquid and for heating this 
liquid. For this purpose the anode liquid 
containin 3. part of the anode compartment through a 
wide pipe into the upper part of the covered 
salt E. The latter consists preferably 
of a long chamber having near its bottom a 
grating of chlorin proof material upon 
which the sait is placed. Under this grating 
steam pipes are provided to heat the soli 
tion. The outlet for the solution is also un 
der the grating. The chamber is covered by 
a lid having a tube for escape or withdrawaii 
of the chlorin. The solution is saturated 
with salé, and as it is also heated from be 

Specification of Eetters Sateya:, 

chlorin flows out of the 3pper 

B-28:ate 3. 
19is. Seria. So, 225,253. 
low, the chlorin is completely expelled and a 
Saturated chlorin-free soiationiows from 
the lower part of the chamber, whence it 
returns to the lower part of the aihade com 
partment, preferably at the side thereof op 
posite the outfiew. This apparatus makes it, possible to coin 
teract nearly completely the impoverishment, 
of the anode liquid and as the same time 
permits accurate adjustinent of the quantity 
and the composition of the liquid fed into 
the anode compartment, Firstly, during the 
circulation of the anode iiquid it is possibie 
to add such quantity of hydro-chlorid acid 
as is necessary to convert any hypochiorite 
which may be formed into NaCl and Cia or 
to neutralize the NaOii in at may pass 
through the diaphragra into the anode com 
partment. Secondly, the Satirated anode 
liquid retins free froin chlorid into the 
anode gonpartment, whereby formation of 
hypochloriie is avoided. Thirdly, the neces 
sary addition of iiquid in slabstitution for 
the pará, which passes through the diaphragm 
inay be inade at a convenient place in the cir 
culation of the anode iiquid, preferably af 
ter the atter has left, he sait, chanaber. 
Fourthly, the velocity of circulation and 
therefore the mean composition of the liquid 
in the anode compartment inlay be controlled by an insorted circulating pimp, Fifthly, 
the coin position of the liquid fowing into 
the anode compartment caba adjusted. If, 
for exampie, it proves necessary in order to 
preveni, crystalization in the diaphragm. 
that the solution should not be Satarated 
when if eners the anode corpartinent, there 
may be added to the feeding Solution in 
place of a Saturated Solution a more or less 
diluted one. Sixthly, one may keep the 
anode iiquid as a yely high teaperature, is a 
simpier way than is otherwise possible, be 
case the heating is not applied within the 
anode compartment, but exteriorly thereof. 
Seventhly, it is possible to filter the liquid 
before it, enters the anode compartinent, for 
example by Ineans of a filter in the salt 
chamber. In the latter case it is preferallie 
to boil of the chlorii) in a chainbei separate 
from that foi' Saturating witi Salt. 
The inventioi) is illustrated by the accom 

panying drawings. Figar is a verticai 
section of a celi and a feeding ciamber, the 
section being taken on line C-D, Fig. 3; 
Fig.2 shows in elevation 3, Salt chaniber and 
a side view of the feeding chamber and ceil; 
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Fig. 3 is a horizontal section on line A-B, 
Fig. 1; Fig. 4 is a horizontal section of an 
other form of salt chamber; Fig. 5 is a verti 
cal section of Fig. 4. 
In Figs. 1, 2 and 3, 1 is the cell, 4 are the 

anodes, 5 is the cathode, 6 the diaphragm, 
7 the outlet for the anode liquid and the 
chlorin, and 8 the inlet for the anode liquid. 
2 is a feeding apparatus or chamber covered 
with a glass bell 10, into the center of which 
apparatus the salt solution is fed by an 
overflowing pipe 9 in which there may be an 
areometer and a thermometer for control 
ling the composition and temperature of the 
inflowing liquid. 11 is a circulating pump 
of any suitable construction; 12 is a pipe 
for admission of fresh solution. 3 is the salt 
chamber having a chlorin outlet 13, a grat 
ing 14 upon which the Salt is placed and 
heating coils 15; 16 is the pipe for the over 
flowing anode liquid and the chlorin, and 17 
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is the pipe for returning the saturated solu 
tion to the pump and thence to the feeding 
chamber and cell. The cathode liquid is dis 
charged in well-known manner by a vertical 
pipe 27, (Fig. 1) which leads from the bot 
tom of the cell 1 into an overflow vessel 28, 
said pipe 27 having a branch 29, through 
which the hydrogen escapes. The branch 
pipe 29 is immersed in the liquid contained 
in a tank 30, the extent of such immersion 
being preferably regulatable in order to 
regulate the pressure in the cathode compart 
ment, which pressure controls the rate of 
flow of liquid through the diaphragm, and, 
therefore, the strength of the resulting 
alkali. 

In Figs. 4 and 5 the salt chamber com 
prises two compartments. It has coils 18, a 
chlorin outlet 19, an outflow 20 at the lower 
part of one compartment and an inflow 21 to 
the second compartment at the same height 
as the inlet into the first compartment. A 
conduit 22 constructed in the first compart 
ment connects the outflow 20 with the in 
flow 21; a perforated basket 23 contains the 
salt. At 24 fresh solution may be added. 
25 is a filter and 26 the outlet for the satu 
rated solution. 
In the construction shown in Figs. 1, 2 

and 3 the liquid flows from the anode com-' 
partment to the salt chamber 3 where it is 
eated and at the same time Saturated with 

salt. The chlorin escapes at 13, the satu 
rated solution through the pipe 17. The 
pump 11 forwards it into the bell 10. Be 
tween the bell and the salt chamber is ar 
ranged the supply pipe 12 through which is 
added fresh solution, more or less concen 
trated, according to the strength shown by 
the solution in the bell. In the cell the 
height of the liquid must be visible which is 
attained most simply by making pipe 16 of 
RE; or by providing a sight glass. The 
aster the circulation, the higher the tem 
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perature and concentration in the anode 
compartment. The addition of fresh solu 
tion at 12 must correspond with the quan 
tity of liquid passing through the dia 
phragm, augmented by the loss by evapora 
tion. 
In Figs. 4 and 5 the chlorin is expelled be 

fore the solution is saturated with salt. In 
this case one may use the salt obtained dur 
ing the evaporation of the caustic lyes, 
which salt is more or less alkaline, so that 
the liquid becomes alkaline and impurities 
are precipitated which must be removed by 
filtration. In this case it is advisable to add 
the fresh solution to the salt chamber itself 
in order to filter it also. Before returning 
the salt solution to the anode compartment, 
preferably a little hydrochloric acid is added 
to neutralize the alkaline reaction; at the 
same time care may be taken that the solu 
tion is not so far saturated that crystalliza 
tion in the diaphragm is to be feared. 
The foregoing description shows. that 

there is movement in the anode compartment 
in both a horizontal and a vertical direc 
tion, besides the descent of a part of the 
liquid through the diaphragm. The heavier, 
chlorin-free inflowing liquid spreads itself 
above the diaphragm, flows upward along 
the anodes, becoming a little impoverished 
and saturated with chlorin, and leaves the 
cell in this condition. Care must be taken 
that the movement of the liquid in the an 
Ode compartment does not enhance mechani 
cal diffusion of cathode liquid through the 
should be sufficiently thick and homogene 
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diaphragm. To prevent this, the diaphragm . 

ous. Preferably a rather thick, yet porous 
diaphragm of low resistance is selected. A 
thin diaphragm may also be used, protected 
R. a layer of a coarse-grained material or the 

e. 

Several cells may be connected with a sin 
gle salt chamber. 
What I claim is: 
1. The herein-described process for the 

electrolysis of alkali chlorids in a cell con 
taining a horizontal diaphragm, consisting 
in passing the anode liquid, in a slightly 
impoverished condition, from the upper 
part of the anode compartment of the cell 
containing the diaphragm, to a salt chamber 
removed from the cell; heating said liquid 
in the salt chamber to expel the chlorin; re 
saturating it therein with salt; and return 
ing the re-saturated liquid to the lower part 
of said compartment. 

2. The herein-described process for the 
electrolysis of alkali chlorids in a cell con 
taining a horizontal diaphragm, consisting 
in passing the anode liquid, in a slightly im 
poverished condition, from the upper part 
of the anode compartment of the cell con 
taining the diaphragm, to a salt chamber re 
moved from the cell; heating said liquid in 
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the salt chamber to expel the chlorin; re 
saturating it therein with salt after the chlo 
rin has been expelled; and returning the re 
saturated liquid to the lower part of said compartment. 

3. The herein-described process for the 
electrolysis of alkali chlorids in a cell con 
taining a horizontal diaphragm, consisting 
in mechanically circulating the anode liquid 
from the upper part of the anode compart 
ment of the cell containing the diaphragm, 
to a salt chamber removed from the cell, and 
thence back to the lower part of said com 
partment; heating the said liquid, while in 
the salt chamber, to expel the chlorin; and 
Saturating it with salt in said salt cham 
e. 

4. The herein - described process for the 
electrolysis of alkali chlorids in a cell con 
taining a horizontal diaphragm, consisting 
in passing the anode liquid, in a slightly im 
poverished condition, from the upper part 

3. 

of the anode compartment of the cell con 
taining the diaphragm to a salt chamber re 
moved from the cell; heating said liquid in 
the salt chamber to expel the chlorin; re 
saturating it therein with salt; returning the 
re-saturated liquid to the lower part of said 
compartment; supplying fresh salt Solution 
to said re-saturated liquid during such re 
turn passage to compensate for the liquid 
passing through the diaphragm; and regul 
lating the velocity of flow and the strength 
of the added fresh salt solution, thereby to 
regulate the strength and quantity of the 
liquid returned to said compartment. . 
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In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
IeSSeS. 

ROLF vAN HASSELT. 
Witnesses: 

I. I. HELSDORRIX, 
THOMAs L. WESHAL. 


