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70 all whom it may concern:

Be it known that we, Awssrr Prerzscrr,
electrical engineer, a subject of the King of
Saxony, and resident of Triberg, Grand
Duchy of Baden, Germany, and Ewarp

StENpuern, electrical engineer, a citizen of

the Swiss Republie, and resident of Monthey,
Canton of Valais, Switzerland, -have in-
vented new and useful Improvements in
Processes for Continuous Illectrolysis of
Aqueouns Solutions, of which the foltowing
is a full, clear, and exact specification.

In a large number of electrolytic processes

working losses occur because the products
formed at the electrodes also take part in
the conduction of the current, so that unde-

sired migrations of ions occur between the

electrode compartinents, involving the afore-
said losses. It has been attempted. to prevent
the passage of undesired ions from one elec-
trode, compartment to the other by causing
the electrolyte to flow in a dirvection opposed
to the migration of the ions, thus foreing
the ‘ions back again and intermixing them
with the ions of the fresh electrolyte which
take up the transport of the current in the
desired manner. A
Exact investigation of the bell electrolytic
processes hLas shown that the objectionable
migration of the OH-ions is the more surely
frustrated, the more Cl-ions are caused to
flow with the electrolyte in the direction op-
posite to the OI-ions migrating from the
cathode to the anode, that 1s to say, the more
concentrated the circulating solution is in
potassium chlorid or sodium chlorid. Now
the solution fed tq the electrolytic- cell can
never be kept saturated because should the
temperature fall, blocking of the pipes by
crystallization must ensue; moreover, ac-
count must be taken of the fact that, in
obedience to the laws governing’ the migra-
tion of ions, it is theoretically impossible to
maintain the anode solution, even when the
feeding arrangements' are perfect, of the

same concentration as the inflowing solu--

tion. Thus if—a is the amount of salt in

grams per liter in the electrolyte fed to the.

cell, & the amount of salt in the anode com-
partment in grams per liter, ¢ the amount of
salt in the cathode compartment in grams per
liter, 1, the ionic velocity of the anion, 1x

the ionie velocity of the eathion, the follow-
ing law is trne:— :

a—b 1
b—ec 1,
whence— ’
‘ 1
a+c X
RSN
Z)= ,,,_._1____
2'e
1+ i,

From this equation the values for the con-
ditions of the bell process may be caleulated
to be as follews=—  ~ _ :

1. For potassimm chlorid solution :=—So-

Tution fed to the cell ¢=280 arams of K(1

per liter. Alkali produced=120 grams per
liter: (equivalent to 160 erams KC1 per
liter), from which _
6=280—160=120 gramns per liter.
1, 0.497 ‘

c 0497 _ ) g9,
1,70.503 .

wherefore—amount of. salt in "the anode
liter,

compartment, 5=200 grams per

whereas a saturated solution of potassium

chlorid contains 800 grams per liter.

" 2. For sodium- ehlorid solution :—Solu-
tion fed to the cell «=300 grams of NaC(l
per liter. Alkali produced=110 grams per
liter (equivalent to 160 grams of Na('l per
liter), whence :

e=300—160=140 grams per liter. -

1. 0.396

K= = (),655,

1, 0.604
-wherefore—amount of salt in the anode
.compartment, 0=9224 grams per liter.
whereas a saturated solution of sodium

chloral contains 315 grams per liter.

"The concentration of the salt solution
flowing from the anode compartment to the
cathode compartment is, therefore, owing to

the alkali content of the lye produced, hitile
more than 100 grams per Hier which is es-

sentially lower than that of a saturated
solution. Tt follows that an improvenent

in the yield and concentration of alkali can

be effected if arrangements are provided for
saturating thé electrolyte between the anode
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tice.

a2
compartment and the cathode compartment
with salt. This improvement forms the
subject matter of the present invention.
The most simple mode is to cause the elec-
trolyte to flow through solid salt or, at all
events to flow over solid salt, the latter be-
ing supplied continuously. .

In the accompanying drawing Figure 1
is a diagrammatic section through an elec-
trolytic cell operated in accordance with the
invention. Fig. 2 is a” diagrammatic sec-
tional view of a different form of our in-
vention which it is intended to use in prac-

1 is the anode, 2 the bell, 3. the cathode,
+ the cathode container, 5 the electrolyte
feed pipe, 6 the overflow, 7 a plate of non-
conducting material situated beneath the
anode and adapted to receive the solid salt
8 fed through the pipe 9. The solution
flowing from the anode and containing a
low percentage of salt becomes saturated at
8 so that as it flows to the cathode it con-
tains an essentially increased proportion of
(l-ions which sarely catch the OH-ions mi-
grating upward from the cathode.

Having regard to the diminution of the
clectrolyte due to evolution of gas and
evaporation this new method produces the
following conditions in the distribution of
salt: , : -

1. For potassium chlorid :—Solution fed
to the salt, «=280 grams of KCl per liter.
K(Cl in the anode compartment, 0=102.
grams per liter. = Solid salt fed to the cell=
168 grams per liter. Solution flowing from
the anode to the cathode contains 270 grams
of KCI1 per liter. . Lye discharged from the
cell contains 300 grams KKOH and 104
grams of KCI per liter. ' _

9. Tor sodinm chlorid :—Solution fed to
the cell 300 grams NaCl per liter. Amount
of salt in the anode compartment, b=151
grams of NaCl per liter. Solid salt fed to
the cell=164 grams per  liter. Solution
flowing from the anode to the cathode=315
eorams of NaCl per liter. - Lye discharged
contains 300 grams of NaOH and 112 grams
of NaCl per liter. ‘

The foregoing examples show that the so-
lutions which come into question for catch-
ing the OH-ions at concentrations of the lye
which are 2.5 times higher than in the or-
dinary bell processes are still considerably
richer in Cl-ions so that even at high con- |
centrations satisfactory yields are insured.

‘978,084 .

For the practical construction of the. de-
composing cell the arrangement shown in

Fig. 2 may be used. 13 is the anode, 14 the

cathode which is conductingly connected
with the iron container 15.
two partitions of non-conducting material
separating the anode compartment from the
cathode compartment and between these par-
titions there is stretched over non-conduct-
ing rods 17 a porous fabric 18 which has a
zigzag form and closes the bottom of the
anode compartment. On to this fabric salt
20 is charged through the pipes 19. The
salt solution flowing into the cell through
pipe 21, after it has become- partially im-
poverished at the anode, flows partly
through the salt 20 and partly over this salt,
and there is formed over the fabric 18 a
layer of concentrated salt solution which
passes through the fabric to the cathode
compartment and thus prevents migration
of the OH-ions formed at the cathode into
the anode compartment. The gas generated
at the cathode is caught by the corrugations
of the fabric and led away laterally.

What we claim is: :

1. The process of electrolyzing salt solu-
tions which consists in-contintously causing
to continugusly flow through an anode
chamber past an anode into a cathode cham-
bet past a cathode; and in causing said elec-
trolyte to pass through a supply of the solid
salt to be electrolyzed after leaving said
anode and before i1t reaches said cathode,
substantially as described. '

2. The process of electrolyzing salt solu-
tions which consists in causing an electrolyte
to -continuously flow through an anodg

chamber past an anode into a cathode

chamber past a cathode; in causing said elec-
trolyte to pass through a supply of the solid
salt to be electrolyzed after leaving said
anode and before 1t reaches said cathode;
and in resupplying said solid salt, as fast as
it 1s dissolved by said electrolyte, substan-
tially as described.

In witness whereof ;we have hereunto

signed our names this 5th day-of November-

1909, in the presence of two subscribing wit-
nesses. :

ALBERT PIETZSCH.
EWALD STEINBUCH.

Witnesses: '
GEeo. Girrorp,
Amaxp RiTTER.
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