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959,730,

UNITED STATES PATENT OFFICE.

GEORGE A.GABRIEL, OF NEW YORK, N. Y., ASSIGNOR TO'BLEACH & CAUSTIC PROCESS

COMPANY, OF NEW. YORK, N. Y, A

CORPORATION OF NEW YORK.

PROCESS OF TREATING ELECTROLYTIC AND. SIMILAR SOLUTIONS.

To all whom it may concern: .|
Be it known that I, Groree A. GABRIEL,

a citizen of the United States, and a resi-

“dent of the borough of Brooklyn; in the city

10

and State of New. York, have invented cer-
tain new and useful Improvements in Proc-
esses of Treating . Electrolytic and Similar
Solutions, of which the following is a full,
clear, and complete disclosure.

This invention relates to processes .or

_methods of forming or purifying solutions

“of different salts.used in large quantities in

15,

20

25

30

the chemical arts, and is particularly ap-
plicable to the purification ‘and production
of solutions used in‘electrolytic cells, such
as of the Hargreaves or vertical type, hav-

ing the -anode and cathode chambers’ sep--

a.diaphragm for producing chlo-

arated by
by the electrolysis of

rin and caustic soda

‘brine. In electrolytic cells of this type, the

electrolyte passes through the diaphragm
owing to the action of the electric current
and the hydrostatic pressure of the anolyte
and is.acted upon at the cathode. However,
more anolyte passes through the diaphragm

~than' is deeomposed at the cathode and the:
liquid discharged from the cathode chamber, |-

therefore, - contains some of ‘the active or
undecomposed. electrolyte, which, if not col-
lected and separated From. the ‘products of

~ decomposition, would be wasted. One of

35

the .objects of my invertion, therefore, is'to
separate’.the active- electrolyte discharged
from the cathode chamber from the products

of decomposition, so that the same may be.
“pveturned to the anode.chamber of the cell'in |

“the form of pure electrolyte.

40

.

One feature of my mvention'h-ﬁs fdf its
object the establishing ‘of complete cycles or
circuits through which the solutions used

~.may be continuously passed so that the im-

~ sively

pure or partly spent solution may be succes-
treated in-series of steps to purify or

. strengthen the same and .then -immediately

45

‘be returned to the apparatus in which it is.

used, while at the same time the by-products
gre.reduced to commercial substances in the

" form of solids or solutions.

50:?‘

- labor which "has
55

.

‘A further object of my invention is to
provide processes of the nature above men-
tioned that'are
materials “employed and -the energy con-
sumed, and -also that lessen the time -and
heretofore been - necessary
in producing similar results.

Spéé{ﬁcation of Letters Patent.

_trolyte,

of high efficiency, both as to

Patented May 31, 1910.

. Application filed May 31, 1807. Serial No. 576,647.

These and other objects and features of
my invention will be hereinafter more fully
set forth and.claimed in'the accompanying

“claims.

" Briefly, one embodiment of my invention
comprises concentrating the active electro-
lyte of the partly decomposed or impure
solution -from an electrolytic cell or similar
apparatus in which it has been used, to a
salt, or to a substantially solid state, dis-

“solving the same in the presence of heat and

at the same .time converting the remaining

products ‘of decomposition into compounds,

such as carbonates which may precipitate
the impurities of the raw or new -elec-’
after ‘which ‘the impurities’ may
be filtered out and the electrolyte re-
turned to the electrolytic cell or other ap-.

The concentration is
preferably accomplished by the use of suit-
able evaporators and by centrifugal sep-
arators or driers, the liquid thrown off by the
latter either being subsequently changed to a
solid f6rm or allowed to remain as a liquid,
thereby censtituting two different forms of
finished by-product.

with an acid which reacts uponthe remain-
ing small amounts of the products of decom-

60

65

70

‘paratus or process. for further decompo- .
‘sition or treatment.

75

80

After the electrolyte -
‘has been filtered to remove the precipitate,
‘and before returning to the electrolytic cell.
‘or other apparatus, it is preferably treated

85

position which have been converted into car- -

Bonates, such as sodium carbonate, and neu-
tralizes the latter, forming solutions of salts
which are not injurious to the further use
of the brine, = .~ - ' e

" In the use 6F electrolytic cellsitis desirable
that the electrolyte may be continuously
supplied to.the cell and also that the elec-
trolyte may i
the ‘operation of the cell, thereby obviating
the necessity of inierrupting ‘the electro-

ytic process for the purpose of replénishing .

or cleansing the fluid. e
- When the process above outlined is used
for the purpose of utilizing the ‘discharge

| from the cathode chamber for purifying-and

producing the liquid supplied to the anode
chamber of an electrolytic cell, I may com-

bine the same with a process which is car-

ried out in the circulating system connected
with the anode chamber of the electrolytic
cell. The action of the anolyte of the eleg-
trolytic cell upon the .anode and other parts

90,

95

be continuously purified during .

160

10§

110
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with which it comes in contact causes the

anolyte to take up certain impurities in the
form of solids and gases which, if allowed
to remain in the anolyte, impair its action.
Briefly, this process of renewing and puri-
fying the anolyte comprises withdrawing
the anolyte from the cell, passing the same
through suitable bodies of the salt used in
solution in the anode chamber, filtering, free-
ing from entrained gases or air, mixing with

- additional quantities of the fresh anolyte

15

20

25

30

35

40'a,nd that decomposed, while the auxiliary
* cycle or circulation is of a'larger volume and
‘continuously . and rapidly purifies and
- strengthens the - electrolyte in the anode

45

equal, at least, to the amount of the anolyte

that has passed through the diaphragm or

been decomposed, heating the mixture to
substantially the temperature maintained in
the electrolytic cell and then returning to
the anode chamber. This process is prefer-
ably in continuous operation, the fresh ano-
lyte being continuously supplied in the
requisite quantities to the circulating system
or process. The first process or series of
steps above mentioned constitutes a cycle
in the treatment of the partly decomposed
electrolyte from the cathode chamber and
is in-the nature of a continuous circulation
of the active undecomposed electrolyte from
the cathode chamber to the anode chamber

~of the cell. The second process or series of

steps constitutes a cycle for the purification

‘and strengthening of the anolyte and is a

continuous circulation of the liquid. From

‘the point at which the active purified elec-
-trolyte resulting from the first or main cycle

or circulation is added to the second or auxil-
iary cycle or circulation, until the electro-

lyte enters the anode chamber of the cell,

the two. cycles are preferably coincident.
The main cycle of the process supplies the
cell ‘with'an amount of the electrolyte equal
to that discharged into the cathode chamber

chamber. : :
“ For descriptions of different embodiments

of my invention which I deem preferable,

- reference may be had to the following speci-

50

fication ‘and to the accompanying drawings’

forming a part thereof, in which—
Figure 1 is a diagram’ of essential steps

" of one form of my invention and also indi-
© cating the apparatus employed therewith,
* and Fig. 2 is a similar diagram showing ad-

55

ditional features of the process.
Referring to Fig. 1 the numeral 1 indicates
an electrolytic cell of the Hargreaves or ver-

 tical type from which the effluent or partly
- decomposed electrolyte from ‘the cathode

60

85

chamber is discharged. In the case of the
electrolysis of brine this effluent contains

caustic soda ‘and unused sodium chlorid.
‘The effluent emerges from. the cell 1 by the
" pipe 16" and is first passed through suitable
‘ooncentrating apparatus, such as the evap-

- 959,730

orator 2 and the centrifugal separator or -

drier 3, which reduce the solution to the
form of the salt of sodium chlorid, mois-
tened with a slight amount of water, and
traces of caustic soda.  The salt is then dis-
solved in water with the addition of steam,
for heating, and a suitable re:agent, such as
carbon’ dioxid, is also added. The carbon
dioxid acts upon the remaining caustic soda
or similar alkali and produces sodium car-
bonate or other carbonates. This step is
preferably carried out in an agitator as in-
dicated at 4, which thoroughly mixes the
ingredients referred to with the solution of
sodium chlorid. When the liquid contain-
ing the sodium carbonate in solution, to-
gether with the solution of sodium chlorid

leaves the agitator, it has a specific gravity

of about 25.5° B. It is stored in a suitable
reservoir 5, where it is allowed to cool, and
there becomes supersaturated. The sodium
carbonate is then decomposed and produces
an insoluble salts which are precipitated.
This - precipitation 'is preferably “accom-
plished by adding to the solution suitable
quantities of fresh brine from a souice of
supply such as the reservoir 6, and which
usually contain impurities in the form of
salts of "calcium, magnesium, etc.
salts act upon the sodium carbonate or simi-
lar substances produced by the comversion

~of the alkali, and form insoluble salts, such
as calcium carbonate, which are precipitated.
> The mixing of the brine with the solu-

tion being treatéd and the precipitation of

These.

70

75

80

90

100

the impurities are preferably carried on in »

a mixer indicated at 7. The mixture is
then passed through a filter, as indicated
at 8, to free the same from the precipitated
matter. After passing through the filter a

small quantity of acid may be added to the
mixture, and this is for the purpose of neu-
tralizing any excess alkali carbonate, there-

by converting the same into salts that are
not' injurious to use in the electrolytic cell
or other apparatus. The purified niixture

or solution is then added to the circulating

cycle or system connected with the anode
chambers of the electrolytic cell or cells.

This preferably comprises, first, heating
the electrolyte to a temperature approximat-

105

110

115

ing that of the anolyte, and is accomplished

by passing the electrolyte through a coil
placed in a tank of hot water or otherwise
externally heated, as indicated at 9. After

120

passing into the anode chamber and being

acted upon by the electric current, the elec-
trolyte is then withdrawn through the pipe
16 and passed through a plurality of filters
such as indicated at 10 and 11, which filters
contain a quantity or layer of salt crystals
whereby any weakening of the electrolyte
may be compensated for.” “The filter 11 is

referably. provided with an outlet pipe 26
or the escape and collection of gas en:

126
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trained in the electrolyte. ‘Fhese filters. re-
move any particles of foreign or solid mat-

‘ter and dirt which may be the result of the
action of the electrolyte upen the anode, ﬁl_‘-
. : b

other parts of the electrolytic cell.
electrolyte is then conducted to; and mixed
with, the incoming brine or electrolyte, the

circulation being -aided by suitable means,
such as an air lift, as indicated at 12. Adr-

is introduced into the vertical pipe 13, there-
by lowering the effective specific gravity of
the mixture causing its flow upward. The
mixing of the filtered electrolyte from the
anode chamber with the purified brine be-
ing introduced, is preferably accomplished
in a recéptacle 14 -which has a central parti-

tion 15 extending toward the . bottom: of.

the receptacle, and beneath which thé liquid
must .pass.. The first . compartment formed
by the partition 15 1s provided with an air
outlet 25 through which the air intreduced
by the air lift may be- discharged. In pass-

ing into the second compartment of the re--

ceptacle 14. any gas ‘contained in the elec-
trolyte is allowed to pass off through a con-
nection with the pipe 26, and as the new or
purified electrolyte mixed with the ‘brine is

also conducted to this compartment, they

both “become mixed and- then continue on
through the circulating systems.

The above is one of the simplest embodi-
ments of my invention, but certain changes

" or additions may be ‘made therein, as indi-

cated in Fig. 2. In this embodiment of the

invention,, the automatic centrifugal -sepa-
rator 17 1s preferably provided with two

liquid discharge sections, from the lower
one of which strong caustic soda with. some
unused sodium - chlorid - is discharged.

This is then carriéd to.a “boat pan” 18,

from which it is fed into suitable evaporat-
ing kettles 19. The product of these kettles
then forms one of the finished by-products,
such as caustic soda in solid form. = -
Water is added to the upper section of
{he centrifugal separator 17, for washing
the concentrated salts therein, and thig wa-
ter, containing zome salt in soliition and a
slight amount of alkaline matter, such as
the caustic soda, is cairied to a storage tank
90, into which the eftuent of the cell prefer-
ably discharges before passing to the evap-
This washing solution is thereby
returned to the main circuit of the process
and then passes through the evaporator and
{le concentrator and is subjected to the
steps of the process just described. 1 also
prefer to employ a second automatic cen-
trifugal separator 21. This also has upper
and lower liquid discharge sections, the
upper oneaof which is supplied with water
for washing the crystals or solid matter be-
ing treated thereby. This washing water as
discharged contains a slight amount of caus-
tic soda, together with a slight amount of

‘ess. The discharge from the lower section-

. The crystals
-the centrifugals 17 and 21, are carried to the

'soda, and in order to convert this into a sub-

sodium chlorid that has ‘beendisl_,solved from:
the erystals in_ the separator, and :is. then -
also added fo the storage tank 20 and sub-
jected to'the coneentrating steps of the proc-

> 79
of the separator 21 is conducted to a stor-

“age tank 22 and gince said discharge con-

sists of practically pure-caustic soda, the

contents of the storage tank constitute- one

form of commercial lignid by-product.
or solid matter discharged by

15

< -

2gitator 4 and heated in a suitable manner

"such as by the introduction of steam, said -

steam also of course providing water which gg

“dissolves the solid matter supplied to the

agitator. The crystals added to this . agi-
tator also contain a small amount of caustic
stance which may be precipitated, I add a g5
suitable reagent, such as carbon “dioxid, -
which acts upon the caustic soda producing
sodic carbonate. The mixture thereby ob-
tained, in this instance the solution of salt
which is heated to a high temperature and
therefore becomes supersaturated, together
with the sodic carbonate in solution, is cen-
ducted to a storage tank 5, in which the solu-
tion is allowed to cool. . Fhe remainder of
the process is the same as before described in
connection with Fig. 13 that is to say, the.
sodic carbonate precipitates the impurities
of the new brine, in the mixer 7. The mix-
ture is then filtered and a slight amount of
acid added to neutralize whatever slight ex- 100
cess of sodic carbonate may remain in the
mixture. The mixture or solution.is then
supplied to the circulating system connected
with the anode chambers of the electrolytic,
cells as before described. . ' 105 -

In using the term “brine ” % wish to be
tnderstood as referring to a solution of any
salt-that is used as the principal substance .
to be treated in the process in conjunction
with an electrolytic cell or other apparatus 110
or process. - . 2 -

T wish it to be understood that 1 do not .
consider the invention to be limited to. the -
exact details of arrangement, materials and
procedure shown -and described, for the in- 115
vention is applicable to the purifieation of
solutions used in other apparatus and proc- -
esses and to solutions used in-other types.of
electrolytic -cells. .- .

Various modifications -are. alse possible 120
and will occur to persons skilled in the art,
without departing from the spirit and scope
of my invention. _—

Having thus described these forms of my - |
invention, what T claim and desire to protect 125
by Letters Latent is:- ;

1. In an electrolytic process, in combi-
nation with the ‘step of electrolysis, a con-
tinuous cycle of steps constituting a circula-
tion of the electrolyte, for supplying pure 130

90

95
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electrolyte equal to that decomposed or dis-
charged and a cycle of steps constituting an
auxiliary circulation for purifying and
strengthening the -electrolyte, treating in
said cycle a greater volume than in the main
cycle. : ’

2. In an electrolytic process, in combina-
tion with the step of electrolysis, a continu-
ous cycle of steps consfituting a circulation
of the electrolyte ‘and comprising, concen-
trating the same to solid form, dissolving,
and introducing amounts of raw electrolyte,
and a cycle of steps constituting an auxiliary
circulation of such electrolyte in the form of
an aqueous solution, and including the steps
of purifying and strengthening the same.

3. In an electrolytic process, in combina-
tion with the step of electrolysis, a continu-
ous cycle of steps constituting a circulation
of the electrolyte and comprising concen-

trating the same to solid form, dissolving:

and introducing amounts of new electrolyte,

and a cycle of steps constituting an auxiliary

circulation of the electrolyte in the form of
an aqueous solution and comprising the step
of adding quantities of the pure electrolyte.

4. In an electrolytic process, in combina-
tion with the step of electrolysis, a continu-
ous cycle of steps constituting a’circulation
of the electrolyte and comprising, concen-
trating and separating said electrolyte from
the products of :decomposition so that the

same may be again submitted to electrolysis,

and a cycle of steps constituting an auxiliary
circulation of the anolyte for purifying and
strengthéning the.same. -

5. In an. electrolytic process, in combina-
tion with the step of electrolysis, a continu-
ous cycle of steps constituting a circulation

and treatment of the electrolyte for elimi-

nating the products of decomposition and
supplying pure electrolyte, and a cycle of
steps constituting an- auxiliary circulation
for purifying and strengthening the elec-
trolyte, said cycles including the step of
heating to the temperature of the electrolyte
maintained during electrolysis.

6. In an electrolytic process, in combina-
tion with the step of electrolysis, a continu-
ous cycle of steps constituting a circulation
and treatment of the electrolyte for elimi-
nating the products of decomposition and
supplying pure electrolyte, and a cycle of
steps constituting an auxiliary cireulation
for purifying and strengthening the elec-
trolyte, the last step of said cycles being the
heating of the electrolyte to its temperature
during electrolysis.

7. In an electrolytic process, in combina-
tion with the step of electrolysis, a con-
tinuous cycle of steps constituting a circula-
tion and treatment of the electrolyte for sup-
plying pure electrolyte, and.a cycle of steps
constituting an auxiliary circulation, com-
prising, the step of removing solid impuri-

$59,730

ties, the step of removing entrained gases,

and the step of supplying additional quanti-

ties of pure electrolyte.

8. In an electrolytic process, in combina-
tion with the step of electrolysis, the proc-
ess of treating the discharged electrolyte re-

70

maining in the catholyte, which comprises.

removing the undecomposed electrolyte by
concentrating the main body of the products
-of decomposition, converting the remaining
products of -decomposition contained therein
into substances which purify the raw elec-
trolyte, and then submitting the purified
electrolyte to said step of electrolysis.

9. In an -electrolytic process, in combina-

75

80

tion with the step of electrolysis, the process |

of treating the discharged  electrolyte - re-
maining in the catholyte, which comprises

removing the undecomposed electrolyte as- -

sociated with a predetermined amount of
the product of decomposition, converting
the said product of decomposition into-sub-

85

stances which purify the raw electrolyte,

adding definite amounts of the raw eleciro-
lyte, and then submitting the purified elec-
trolyte to said step of electrolysis.

90 .

10. In an electrolytic process, in combina- ..

tion with the step of electrolysis, the process

of treating the discharged catholyte contain-

 Ing the undecomposed electrolyte, which

comprises,. separating ‘out said electrolyte
associated with a predetermined amount of
the product of:-decomposition, converting
said product into a purifier for the raw elec-
trolyte, adding quantities of said raw elec-
trolyte, and then submitting the liquid ob-
tained to said step of electrolysis. '
11. In an electrolytic process, in ¢combina-
tion with the stcp of electrolysis; the process
of treating the discharged product contain-
ing the original undecomposed electrolyte,

95

100

105

which comprises separating out said elec: -

trolyte associated with :a  predetermined
amount of the product of decomposition,
converting said product into a substance
which will precipitate the impurities of the
raw electrolyte, adding quantities of said
raw electrolyte, removing the precipitate,

-and .then submitting the Tiquid obtained to -

said step of electrolysis. -

12. In an electrolytic process, in combina-
tion with the step of electrolysis, the process
of treating the discharged pioduct contain-
ing the original undecomp- sed electrolyte,
which comprises, concentrating to solid form
and separating out the said electrolyte asso-
ciated with a small amount of the produet
of decomposition, washing the same with
‘Water, reconcentrating said wash water,
treating said concentrated electrolyte and
associated product to form a purifier for the
raw electrolyte, adding quantities of the raw

115

120 -

electrolyte, and then submitting to said step -

of electrolysis. -
13. In an electrolytic process, in combina-

130
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" tion with the step of electrolysis, the process

- composition,

10

15

of treating the discharged product contain-

'ing -the original undecomposed _electrolyte,

which comprises, concentrating the said elec-
trolyte to solid form, mechanically separat-
ing said ¢oncentrated electrolyte associated
with a small amount of the product of de-
; washing the same, dissolving,
and then submitting to said step of electrol-
VSIS,

14. Tn an electrolytic process in combina-
tion with the step of electrolysis, the process
of treating the discharged product contain-
ing the original undecomposed electrolyte,’
which comprises, concentrating said electro-
lyte, separating out said electrolyte asso-

* Giated with a small amount of the product -

20

25

of decomposition, said concentration and
separation being effected in a plurality of
similar successive steps and producing the
electrolyte as a solid after each step, dissolv-
ing the same, and then snbmitting to said
step of electrolysis. '

15. In an electrolytic process in combina-
tion with the step of electrolysis, the process

" of treating the discharged*product contain-

_ing the original undecomposed. electrolyte,
~ which comprises, separating out said elec-

30,
latter into a substance which may be used

‘trolyte associated

ed with a small amount of the
product of decomposition, converting the

for precipitating, and then adding a solution

. containing matter to be precipitated.

35

40

45

16. In an electrolytic process in combina-

‘tion with the step of electrolysis, the process

of treating the discharged product contain-
ing' the original undecomposed electrolyte,
which comprises, separating out said elec-
trolyte associated with a small amount of the
product - of decomposition, precipitating
thereby the impurities in the raw electrolyte,
neutralizing any excess of the converted
product of decomposition, and then submit-
ting to said step of electrolysis.

17. In an electrolytic process, in combina-

tion with the step of electrolysis the process

50

55

60

65

of treating the discharged product contain-
ing the origimal ‘undecomposed electrolyte,
which comprises, separating out said elec-
trolyte associated with .a small amount of
the product of decomposition, precipitating,
by a suitable mixture thereof with reagents,
the impurities in the raw electrolyte, adding
a suitable acid to neutralize any excess of
said reagents, and then submitting to said
step of electrolysis. , :

18. Tq an electrolytic process, in combina-.
tion with the step of electrolysis the process
of treating theé discharged product contain-
ing the original undecomposed electrolyte,
which comprises, separating out said elec-.
trolyte associated with a -predetermined
amount of the product of decomposition,
treating the same with a gaseous reagent,

adding a supply of the raw electrolyte, re- | °

e

.of the anolyte, including

5>
moving the separated impurities thereby ob-
tained. and then submitting the purified
electrolyte to said step of electrolysis.

19, In an electrolytic process in combina-
tion with the step of electrolysis, the process

of treating the discharged product contain-

ing the original undecomposed electrolyte,
which comprises, separating out said ‘elec-
irolyte associated with a predetermined
amount of the product of decomposition,
heating to a predetermined temperature,
treating with a gaseous reagent, adding a
supply of the raw_electrolyte, removing the
separated impurities thereby obtained, .and
then submitting the purified electrolyte to
said step of electrolysis.

20. In an electrolytic process in combina-
tion with the step of electrolysis, the process
of treating the discharged product contain-
ing the original undecomposed electrolyte,
which comprises, separating out said elec-
trolvte associated with a predetermined
amount of the product of decomposition,
treating with carbon dioxid, adding a sup-
ply of the raw clectrolyte, removing the

separated impurities thereby “obtained, and

then submitting the purified electrolyte to
said step of electrolysis.

91. The process of purifying an electrolyte
discharged from a-cathode chamber, which
comprises, separating out the undecomposed
electrolvte associated with a predetermined
amount of the product of decomposition,
converting said associated product of de-
composition into a purifier for the raw
electrolyte, and adding a supply of said raw
electrolyte. -

99, The process of purifying an electro-
lyte, which comprises, separating the unde-
composed electrolyte associated with a pre-

" determined amount of the product of de-
" composition,
.product of

converting said associated
) decomposition . into substances
which will precipitate the impurities of the
raw electrolyte, adding raw electrolyte, and
removing the precipitate by filtration.

93. The process of purifying an electro-
lyte which comprises, separating undecom-

‘posed electrolyte ‘associated with a prede-

termined amount of the product of decompo-

sition, converting said associated product of

decomposition into substances which will
precipitate the impurities of the raw -elec-
trolyte, adding raw electrolyte, removing
the precipitate, and then neutralizing any
excess of the converted product of decompo-
sition. - - ' '

o4. Tn-an electrolytic process, in. combina-
tion with a continuous main circulation of

the electrolyte discharged from a cathode

chamber, for purifying and supplying the
electrolyte, a local or auxiliary circulation
the steps of elec-
trolysis and filtering.

95. Tn an electrolytic-process, in combina-

70
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tion with a continuous main ecirculation of
the electrolyte discharged from 4 eathode
chamber, for purifying and,supplying the
electrolyte, a local or auxiliary circulation
of anolyte, including the stepsof electrolysis,
filtering, and extracting the entrained gases.

26. In an electrolytic process, in combina- }

tion with a continuous main circulation of

the electrolyte discharged from a -cathode -

chamber, for purifying. and supplying the
electrolyte, 4. local or auxiliary circulation

“of the anolyte, including the steps-of -elec-

trolysis, passing through crystals of the
anolyte, and filtering: - S B

27. In an electrolytic process, in combina-
tion- with. a' continuous main circulation of

- the’ electrolyte discharged from a cathode-

20

"charnber, for purifying and supplying the

electrolyte, a-local or auxiliary circulation
of the anolyte, including the steps of elec-
trolysis, passing through crystals of ‘the

“anolyte, filtering, extracting - the -entrained-

" -gases, and heating. e :

25

28. The process of treating solutions dis-
charged from the cathode chambers of elec-
trolytic cells, which ¢omprises removing the
undecomposed eléctrolyte associated ‘with a
small amount of the product of decomposi-.

- tion, converting the latter into a purifier for

30"

85

~electrodes. - T

the raw electrolyte, adding such raw elec--
trolyte, removing the separated impurities,
subjecting: the resulting electrolyte to the
action.of the electrodes, replenishing with a

“suitable- salt, filtering, adding fresh electrg-

lyte, and then submitting to the action of the

'99. The process of treating electrolytes-

_which comprises, subjecting the same to the

40

action of electrolysis in the anode chiamber,
withdrawing the anolyte, replenishing the
same with a. suitable salt, filtering, adding -
fresh quantities of the anolyte. equal to-

- the electrolyte discharged or decomposed,

45

and again submitting the anolytée to elec-
trolysis, e ‘

‘80, The process of treating: electrolytes
which comprises, subjecting the same to the
action of electrolysis in the anode chamber,

~withdrawing the anolyte, replenishing and

lyte to elect_ro‘lysis.
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purifying"the same, adding fresh quantities |
of the anolyte equal to the electrolyte dis-
charged or decomposed, and again. sub-’

mitting -the anolyte.to electrolysis. :
31. The process of treating electrolyte:

which comprises, heating the same, subject-

ing ‘the same to the action of electrolysis’'in

55

the anode chamber, withdrawing the ano- .

lyte, replenishing and purifying the same,

‘adding fresh quantities of the anolyte equal
‘to the electrolyte discharged or decomposed,

and again submitting the anolyte to. elec-
trolysis. o [P
:32. The process.of treating. electrolytes

‘which- comprises, heating the same; subject-

ing the same to: the action of electrolysis in

60

65

the ‘anode chamber, withdrawing the ano-

' lyte, replenishing the same with a suitable

salt, filtering, adding fresh quantities of the
anolyte equal to the electrolyte discharged
or decomposed, heating, and again submit-
ting -the anolyte to electrolysis. - ’

--83. The process. of treating electrolytes
which comprises, heating the same, subject-

ing the same to the action of electrolysis

in the anode chamber, withdrawing the ano-
lyte, replenishing -and filtering ‘the--same,

-cooling, changing the effective specific grav-

ity, removing.the entrained gases, mixing
with fresh quantities of the anolyte equal
to the electrolyte discharged or decomposed,
heating, and again submitting the 'anolvte
to electrolysis. . ' S

34. The process of treating electrolytes
which comprises, heating the same, subject-
ing the:same to the action of electrolysis
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in the anode chamber, withdrawing the ano- |

lyte, replenishing the same with a suitable
salt, filtering, infroducing air for changing

- the effective specific gravity, removing said -
air; removin
fresh quantities of the anolyte equal to the .
electrolyte discharged or decomposed by a:

the entrained gases, adding

cell, heating, and again submitting the ano-

, GEORGE .A. GABRIEL.
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