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’Zb @bl whom it may concermn.:
Be it known that we, ANTOINE JOSEPH 0U-

THENIN CHALANDRE a,nd Lovuls JEAN Bap--

TISTE AUGUSTIN COLAS, residents of the ¢ity

of Paris, and CHARLES JULES GERARD, a resi-

dent of Seveux, in the Republic of France,
haveinvented a new and useful Improvement
in Processes for Electrolyzing Soluble Salts,

which invention is fully set forth in the fol--

lowing bpemﬁeamou
Fhlb application is a dwmwn from our ap-

plication filed March 21, 1899, Serial No.

709,939, (Patent No. 647, 217 dated April 10,

1900) which shows dppamtus suitable for-_

carrying out the process herein described and
claimed. -
As an example of the applma,tmn of our

process which may be employed for electro-

~ lyzing all soluble salts we will deseribe the
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same herein with reference to chlorid of so-
dium, the object being to obtain sodium hy-
droxid on the one hand and pure chlorin gas
on the other hand in quantities substantially

the same, as these producis are combined in

the chlorid of sodium, or, in other words,
without loss of sodium hydroxid or chlorin
by reason of the electrolytic action.

1t 1s well known thatin the electrolyzation
of chlorid of sodium the electric current will
have the effect of forming, first, at the cath-
ode (@) a solution of caustic soda produced
by the sodium of the salt combining with hy-
droxyl which is furnished by the water of the
electrolyte,while the corresponding hydrogen
is set free, and (b) the liberation-of hydrogen

~in consequence of the decomposition of part of
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the waterof the electrolyte, and,second, at the

anode (c¢) the liberation of chlorin caused by

the deeomposition of the salt, (d) the libera-

tion of oxygen cor responding to the hydrogen
It will be seen,

liberated, as stated in (b).

-therefore, that there takes place in pa,rtic_u-
-lar a liberation of chlorin and of hydrogen.
Under the ordinary conditions of operation
the chlorin-oxygen compounds, generally in
the form of hypochlorous acld, which form in
the apparatus act to greatly diminish the out-
put of chlorin, and, furthermore, it is neces-

rate.

Sary under these conditions to nmmt}am a
low temperature, so as to prevent the trans-
formation of the hypochlorous acid into e¢hlo-

grade hypochlorous acid becomes changed

into chloric-acid and from this, in presence

of sodium hydroxid, into chlorate. Hence to

avold this transformation 1t i8S necessary to
advance with a comparatively low tempera-
ture, under which conditions the resistance

of the bath is great and the amount. of the

product small.
The object of the present invention is to
completely recuperate the chlorin issuing at

It is known that at about 45° centi-
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the anode while destroying the oxygen com-

pounds of the chlorin, and in this manner to
obtain the maximum yield of c¢hlorin.

" To . this end the invention consists in com-

bining a part of the chlorin issuing at the

anode with the hydrogen released at the cath-.

ode to form hydrochloric acid, which is then

introduced into the apparatus to break up the

chlorin-oxygen compounds which form there-
in. The combination of the chlorin and hy-
drogen to form hydrochlorie acid may be ef-
fected by burning the hydrogen in contact

with the chlorin in the manner set forth in

our above-mentioned patent. Assoon asthe
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hydrochloric acid comes into contact with the

anodic liquid the chlorin-oxygen compound
is decomposed In aecordanee w113h the follow-
Ing equation: | -

| 2HCL—|—C[O:301—|—H20. -
It is to be understood that the hydrochloric

acid 1s produced in guantity just sufficient to-

efftect this decomposition. If too much is
formed, the excessive amount would aceumu-
late in the apparatus and be detrimental to
the operation, while diminishing the produec-
tion of chlorin, part of which would remain
in the apparatus in the accumulated hydro-
chlorie acid.
all of the chlorin is recuperated, even that
which has been momentarily converted into
hydrochlorie¢ acid for the purpose above indi-
cated, the hydrochlori¢ acid existing only

from the point of its formation outside of the

It will therefore be seen that

80

QO

95




 TO

“

apparatus to the point of its introduction into

‘the same, none of it accumulating thereon.

An important feature of the process is the
continuity of its ¢ycle and the use of hydro-
chloric acid formed from the hydrogen and
chlorin liberated from the electrolyte itself,
no other reagents being employed.

" The regulation of the flame of the burner,
and consequently the quantity of hydrochlo-
ri¢ acid which it is expedient to form momen-

tarily and to reintroduce into the apparatus,

varies essentiall

~ ture of the electrolyte, and, secondly, accord-
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ing to the alkali concentration adopted as a

regulating measure at the cathode-compart-,

ment. For example, in the case of the elec-
trolysis of sodium chlorid according to the

caustic-soda concentration at the cathode

adopted as a reguiating measure the quantity
of h}drochlorlc acid Wthh 1S momentartly
formed may vary practically from about five
to forty per cent. of the equivalent quantity
of caustic soda produced in the same spae
of time. -

What we claim is—

1. The herein-described process of eleetro-

lyzing a soluble salt-the electrolyzation of
- which causesdetrimental secondar y reactions

30

in the electrolyzer, and which salt is ecapable
of yielding at the anode and cathode TASES
which when combined form an acid, said proc-
ess consisting in passing an electf*io current

‘through smd soluble salt from an anode to a
_ cathode combining outside of the apparatus -

O ' | 665,953

part of the gases from the cathode and anode
compartments to form an acid, then introdue-

‘ing the acid thus formed into the anode-com-

partment where it immediately decomposes

to counteract or annul detrimental secondary

reactions and liberate or recuperate the gas
evolved at the positive poie which has served

“in the formation of the acid.

- 2. The herein-described process of electro-
lyzing an aqueous solution of chlorid of so-

~dium for the purpose set forth, consisting in
passing an electric current there‘nhrouwh fI‘OIIl
~an anode to a cathode, combining h3 drogen
liberated at the eathode with a portion of the
“chlorin liberated at the anode to form hydro-

chlorie acid, then introducing the acid thus

- formed into the anode-compartment to de-

compose the echlorin-oxygen compouands which
form therein and toliberate or recuperate the
chlorin evolved at the positive pole which has

served in the formation of the acid.

In testimony whereot we have signed this
Spemﬁcatlon in the presence of the subbcnb-

1ing witnesses.

ANTOINE JOSEPH OUTHENIN CHALANDRE.
LOUIS JEAN BAPTISTE AUGUSTIN COLAS.
CHARLES JULES GERARD. -

 Witnessesasto A. J. 0. C.and L. J. B A.C.:
~ EDWARD P. MACLEAN,
EMILE LEOTOD.
- Witnesses as vo C. J. G.:
JULES ROUSSET,
GEORGES CARRIERE.
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