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To all whom it may concern :

Be it known, that I, VizTor GurBER, a
citizen of the Republic of Switzerland, ve-
siding at Baden, Bruggerstrasse 31, Switzer-
land, have invented certain new and useful
Improvements in Devices for Carrying Cut
Chemical Processes by Electrolysis; and I
do hereby declare the following to be a
clear, full, and exact description of the in-
vention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawing, and to letters or fig-
ures of reference marked thereon, which
form a part of this specification.

This invention has reference to improve-
ments in a device for carrying out in a sim-
ple manner such chemical processes by elec-
trolysis that can be carried into effect by a
pure chemical process only in a complicated
and imperfect manner. The device accord-
ing to this invention is particularly adapted
for carrying out chemical processes of the
kind in which an electrolyte has to be used
as starting substance. o

This invention will now be more particu-
larly described with reference to the accom-
panying drawing illustrating by way of ex-

-ample several embodinients of the invention.

In this drawing:

Figure 1 shows partly in a vertical longitu-
dinal section and partly in front view a
first construction according to this inven-
tion.

Fig. 2 is a vertical section: through a cell
subdivided into two parts by a diaphragm,
and

Fig. 3 shows a spraying device for wash-
ing the parts adhering to a roll back into
a cell. :

Referring at first to Fig. 1, a denotes a
long trough of non-conducting material sub-
divided into a plurality of cells by trans-
verse walls & of non-conducting material.
The partition walls & do not extend up to
the upper edge of the trough ¢. Near to the
upper end of each transverse wall o is
mounted rotary metallic rolls ¢, and ¢’ re-
spectively. The metallic rolls ¢, ¢’ constitute
therefore the upper inclosing members of the

- cells. Instead of using solid metallic rolls,

also rollers of any suitable material cov-
ered with a layer of metal may be provided
above the walls . Into the fwo cells pro-

i vided at both ends of the trough a project

electrodes ¢ and f respectively of known
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type. For instance an iron plate may be
used as the cathode ¢ and a plate of car-
bon as the anode 7. The speed of rotation
that has to be imparted to the rolls ¢ and ¢’
depends chiefly upon the current density.

~When the cells are filled with electrolytes,
preferably concentrated solutions, and when
a current is supplied to the two electrodes,
the metallic rolls act as carriers, ¢. e. as
means of transport for the substances adher-
ing thereto. ~

For the purpose of explaining the phe-
nomena taking place let us consider for in-

stance two adjacent cells 2 and y. Between

these cells is arranged a roll ¢.” When it is
assumed, that the electric current passes in

- the direction of the arrow ¢ through the

cells, and when it is further assumed, that
the rolls are yet stationary, then the part
of the roll ¢ dipping into the electrolyte of
the cell @ acts as anode, while the part of
the same roll which dips into the electro-
Iyte of the cell ¥ acts as cathode. Upon a
rotation of the rolls, for instance in a clock-
wise direction, as shown in Fig. 1, the parts of
the rolls exchange their roles, . e. the parts
which were just acting asanodesact now as
cathodes and vice versa. Should the cur-
rent pass in the opposite direction with re-
gard to the arrow ¢ through the cells, then
the sense of rotation of the rolls would have
preferably also to be changed. The elec-
trolyte in cell ¥ now contains the cathion
o', while the electrolyte in the-cell @ con-
tains the anion . Further, the metal Me
of the roll ¢ constitutes together with the
discharged or deposited " an insoluble com-
bination Me@. The latter is transported by
the rotating roll ¢ into the cell ¥, where 3
forms again an ion, the combination «8 with
the ions " and §’ being thus obtained in said
cell y, whereby the metal Me of the roll is re-
generated. The whole process hereinbefore
described consists therefore in a transport
of the anion from the cell  into the cell ¥
by means of the metal Me of the roll act-
ing as carrier. For the purpose of trans-
porting in the manner referred to, for in-
stance lon of chlorin or ion of sulfate (in
cold solution) it is advisable to use silver,
and for the transport of ion of hydrogen
and ion of oxygen respectively, in alkaline
solution, copper, nickel or iron may be used,
while, when dissolved in an acid solution,
rolls of lead may be used. Sulfur-ion can
be conveyed by any one of the metals above
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mentioned. In the same manner the rolls
are also adapted to act as conveyers or car-
riers for the cathions, the discharged cathion
@ depositing in the cell ¥ on the roll and
forming in the cell z—while it passes elec-
trolytically again into the solution—with
the ‘anion B’ the combination of with the
jons " and #’.

With the exception of the cells provided
at both ends of the device hereinbefore de-
seribed no generation of gas takes place in
any other cell of such a battery during its
normal working. Consequently, the differ-
ences in concentrations to be observed on
the conveying or transporting rolls are not
effaced with regard to the remaining electro-
lyte; the newly formed combinations conse-
quently sink, in case they appear in con-
centrated solution, and are in this manner
withdrawn to further electrolysis. ,

In order to take advantage from these
differences in the concentration present in
the electrolyte, it is advisable to use solu-
tions having a temperature of about 15° C.,
as higher temperatures would also have the
effect to cause a mixing. When requisite,
the cells may be subdivided into two parts
by means of diaphragms ¢ parallel to the
axis of the rolls (see Fig. 2). When the
electrolytes of the cells are sufficiently en-
riched with the new-formed combinations,
the cells are emptied and filled with fresh
electrolytes.

The just described working of the device
corresponds to an intermittent manner of
operation. It will be understood, however,

‘that it is also possible to work with flow-
ing electrolytes, the electrolyte being caused

to pass through each cell apart. In such a
case it is advisable to electrolyze warm solu-
tions and to make the space of the cell nar-
row in the direction of the stream, <. e. to
make the distance between the rolls small.
Further, in order to prevent, in such a case,
a stronger intermixing of the solutions of
two adjacent cells, for instance of the cells
@ and y, in consequence of the rotation im-
parted to the roll lying between said two
cells, 4. e. in the present instance to the roll
¢, the parts of the electrolyte of  adhering
to the roll may be washed back into the cell
x by means of a spray device A (Fig. 3).
When " requisite, the concentration of the
electrolyte flowing through the cell # may
be maintained of the required demsity by
means of a suitable substance.

As it will be seen from the following ex-
amples, the device described admits of carry-
ing out chemical conversions in aqueous so-
lutions. In connection with these examples
it is assumed, that the direction of rotation
of the rolls and the direction of flow take

" place in the direction above mentioned. The

signs or symbols @ and O signify 96540
coulombs ~ (electro - chemical equivalent -

1,301,88%

charge) of positive and negative electricity
respectively.
Example 1.

It is assumed that the metal of ¢’ is silver
and that of ¢ for instance copper. It is
further assumed, that the solutions on the
left of the rolls ¢ are solutions of common
salt and those on the right solutions of milk
of lime.

The phenomena taking place are on the
whole the following: ' '

(2NaCl—32Na++201; Ca(OH)r—Car+H;0+0").
Side of the anode. Side of the cathode.
201 4-2Ag+2P=2AgClL 2AgCl+Ca* = CaCly+-2Ag4-2D.

0" +-Cu+2=Cu0. CnQ+2Na’ -+ Hy0=2NaOH +
Cu-+20.

The resulting phenomenon is:
2NaCl+Ca(OH),~2NaOH +CaCl:.

Example 2.

Tt is assumed, that the metal of ¢’ is silver
and that of ¢ lead. It is further assumed,
that the solutions on the left of the rolls ¢’
are solutions of common salt and that the
liquid on the right is water acidulated with
sulfuric acid. The phenomena taking place
are the following:

(2NaCl—>2Na-+2Cl'; H;804—2H+804".)

Side of the cathode.

2ApCl+-2H=2HCI+2Ag 4265
$Pb0O.+2Na -+ H0=2NaOH+4
3Pb--20.

Side of the anode.

201 +2Ag+2D=2AgClL. )
S04'+H:0-+4 Pb-+-2=3PbOs+
Hy804.

The resulting phenomenon is therefore:
NaCl+H,0=NsOH+HCL

Example 3.

Tt is assumed, that the metal of ¢’ is again
silver and that of ¢ lead. It is further as-
sumed, that the solutions on the left of ¢’
are alternatively solutions of common salt
and gypsum and that the liquid on the right
of the rolls ¢’ is water acidulated with sul-
furic acid. Thus, the drrangement in the
opposite direction of the current is the fol-
lowing: solution of common salt—roll of
silver—acidulated water—roll of lead—so-
lution of gypsum—roll of silver—acidulated
water—roll of lead—solution of common
salt. : '

The occurring phenomena are:

(2NaCl—2Na*+2C1; HS04—2H +-50(";
CaS04—>Ca* *+804".)

Side of the cathode.

Side of the anode.
2C1'4-2Ag+-2D=2AgCL 2A§Cl+2H'=2HCl+2Ag+2@.
S0¢" + Hy0 + }Pb+ 2= 1PHO, +Ca* 4 H0=
3PbOs+H,804. Ca(OH):-+1Pb+20.

SO4/'+2Ag+20=Ag:S04.
804"+ H;0+3Pb+20=3Pb0s+
H:S04.

AgS0u+ 2H - ~HiS0r+ 23

$PbO;+2Na 4+ H0=2NaOH +
4Pb+20.

The resulting phenomenon is:
9NaCl-+CaS04+4H,0=2Na0 H-+2HC14Ca(OH)y+ Hi804.

What I claim now as my invention is:
1. A device for carrying out chemical
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processes by electrolysis, comprising a recep-
tacle subdivided into- cells containing elec-
trolytes, a positive electrode arranged in the
cell provided at one end of the receptacle, a
negative electrode arranged in the cell pro-
vided at the opposite end of the receptacle,
means provided between adjacent cells
adapted to act as carriers for the substances

“adhering thereto when current is supplied

to said electrodes, and means for moving
said first mentioned means so that the part
of the latter situated in one cell is alternately
brought into the adjacent cell owing to the
movement imparted to said means.

2. A device for carrying out chemical
processes by electrolysis, comprising a recep-
tacle subdivided into cells containing elec-
trolytes, a positive electrode arranged in the
cell provided at one end of the receptacle, a
negative electrode arranged in .the cell pro-
vided at the opposite end of the receptacle,
rolls provided between adjacent cells adapt-
ed to act as carriers for the substances ad-
hering thereto when current is supplied to
said electrodes, and means for moving said
rolls so that the part of each roll situated
in one cell is alternately brought into the ad-
jacent cell owing to the movement imparted
to said roll.

3. A device for carrying out chemical
processes by electrolysis, comprising a recep-

tacle subdivided into cells containing elec-
trolytes, a positive electrode arranged in the
cell provided at one end of the receptacle, a
negative electrode arranged in the cell pro-
vided at the opposite end of the receptacle,
metallic rolls provided between adjacent
cells adapted to act as carriers for the sub-
stances adhering thereto when current is
supplied to said electrodes, and means for
moving said metallic rolls so that the part of
each roll situated in one cell is alternately
brought into the adjacent cell owing to the
movement imparted to said roll.

4. A device for carrying out chemical
processes by electrolysis, comprising a long
trough subdivided into cells containing elec-

_trolytes, a positive electrode arranged in the

cell provided at one end of the trough, a nega-
tive electrode arranged in the cell provided at
the opposite end of the trough, metallic rolls
provided between adjacent cells adapted to
act as carriers for the substances adhering
thereto when current is supplied to said elec-
trodes, and means for rotating said metallic
rolls so that the part of each roll situated in
one cell is alternately brought into the ad-
jacent cell.

In testimony that I claim the foregoing
as my invention, I have signed my name.

Dr. VIKTOR GERBER.
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