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HUGH KELSEA MOORE, OF LYNN, MASSACHUSETTS, ASSIGNOR TO MOORE
ELECTROLYTIC COMPANY, OF PORTLAND, MAINE AND BOSTON, MASSA-

CIIUbETTS A CORPORATION OF MAINE

PROCESS OF PRO'DUQIIN._GI'_: CAUSTIC.

SPECIFICATION forming part of Letiers Pa,tent N 0. 7 03,289, dated June 24, 1902
Applmmtmu filed Aypril 30, 1900. Serml No. 14:.787 (No specmans )

To all:wwhonm it mra,y COMCEPTL:

sachusetts ‘have invented certain new and
useful Impl ovements in Processes of Produc-
ing Caustic, of which the following is a speci-
ﬁeatlon

This invention has relation to processes for

the- productwn of hydrates of alkali metals
in which is employed a cell having the par ts
arranged to permit the free percolatlon of the
electrolyte through a porous diaphragm and
the gravitation of the cathion solution from
the ca,thoda mthout being brought into con-

tact with an aqueous solutlon exterior to the
cathode. In such cells more or less incon-
venience has been eﬂzpemenoed by reason of
the various impurities which are found in the
commercial salts, such impurities consisting
principally of the chlorids, chlorates, and

sulfates of magnesium and caleinm, and to.

a lesser deglee of ferrous oxid, s1hca, and

vegetable matter. Theforeign chlorlds found
in salts to be treated are electroly?ed and
are converted into hydrates upon reaching
the cathode, being pr ecipitated on the outer
surface of the diaphragm and in the cathode.
The presence of the precipitated caleium or
magnesium hydrates or the chlorates, sul-
fateq of magnesium, and calcium elofrs the
diaphragm a,nd cathode and ]_Z)I,GVE\HBS the

free percolatmn of the electrolyte, also in-

creasing the electrical resistance of the cell.
The pI'eClpltatl{)Il of these foreign substances

upon the surface of the cathode greatly re- |

duces the active face thereof, and the polau-
zation which results is hwhly Injurious. to
the successful operation of the cell. Again,

the heat generated by the electrolytic action
in the cell causes the drying of the hydrate
upon the exterior of the cathode, this being
increased by the upward escape of the hber-—
ated hydrogen, which induces a flow of air

~ 1n close proximity to the cathode and a con-

- 45

sequent evaporation of the liquid therein,
whereby the hydrate is carbonated and a
comparatively thick crust thereof is formed
on the cathode. This layer of carbonate
gradually thickens in the direction of the

| dlaphraﬂ'm bell‘l“‘ aided by the heat of the 5o
Beit knownthatl, HUGH KELSEA MOORE,of

Lynn, in the.county of Kssex and State of Mas-

cell, which causes the drying of the aqueous
hvdrate until the operation of the eell is so
 retarded that the diaphragm has to be re-
moved and the cathode freed from encrusted
material. 55

I have d1seoveled that the precipitation of
the hydrate of the foreign substances, such
as caleium or magnesium, can be prevented
by excluding air from the cathode, and con- -
sequently preventmff the evaporation of the 6o
liquid contained in the hydrate. I accom- |
plish this by envelf;\pmfrthe cathodein a bath
of the hydrogen which is given off thereat, so
that it is impossible for the air to reach the
cathode and cause the evaporation of the lig- 63
uids or the carbonating of the hydrates.

On the drawing is lllusmated a cell with
which my pweess may be carried out, there
being shown in section a:cell and an auto-
matlc doser or feeding-tank. Said cell com- 70
prises a receptacle havmﬂ' a bottom 1, end
walls 2, and longitudinal 31113 or bars 3 3, con-
nectmw the ond walls at their upper ends.
The tOp of the cell is closed by a cover 4.
The parts thus far described are preferably 75
constructed of slate or other material capable
of resisting the attacks of the chlorin or the
.chlouuated liquid, and they are connected
together in any suifable way, the top being
cemented in place. The provision of the lon- 8o

i gitudinal bars 3 3 leaves open the lower por-

tion of the sides of the cell, and to. close the
same I employ a dmphmgm 5, preferably con-
sisting of a layer or layers of asbestos paper,
through which theelectrolyte maypercolatein 85
conmderable quantities. ‘Outside of the dia-
phragms and in contact therewith are placed
the cathodes, each cathode consisting. of a
layer 6 of wire-cloth and a perforated plate 7

of iron or other suitable metallic substance. go
The diaphragms and cathodes are secured in
place in any suitable way, and. they confine
the body of the electrolyte within the recep-.

| tacle, the latter constituting the anode-com-
partment The wire-cloth and perforated g5
metallic plate constitute a spongy cathode
capable of retaining by capﬂlary attraction

| a consider able body of the solutwn of hydrate-
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and the undecomposed electrolyte which per-
colates through the diaphragm.

It will be
observed that the end walls taper from top to
bottom, whereby the diaphragms are farthest
apart at their upper ends and nearest together

“at their lower ends.
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The anode conmsts of a plurality of oblong

carbon plates & which are passed throuwh

apertures in the cover 4 and have their faces
confronting the diaphragms. The carbons
restin a lonﬂ*ltudmal groove 1%, formed in the
base-plate 1 and the minute spaces between
the anodes and the walls of the aperture 1in

the cover 4 are filled with any suitable putty

or cement. The sides or faces of the anode
are parallel, whereby the space between each
anode-face and the adjacent diaphragm is
substantially V-shaped.

Provision is made for the escape of chlorin
by meansof a suitable duct. (Illustrated con-
ventionally in dotted lines at 9.) The recep-
tacle rests upon an inclined plate 11, with
which the cathode i1s in electrical contact,
said plate and said anode being the termmals
of an electrical circuit, as asual.

- Outside of the cathode is placed a casing 12,
which is secured tightly to the longitudinal
bars 3 3 and the end walls 2 2, so as to form
a compartment 13, surrounding the cathodes.
The lower end of the casing is separated from
the plate 11 by a passage-way 14, for a pur-
pose to be described. 15 rep1esents more or
less conventionally a tank from which the
brine flows to the cell through a pipe 16,
Whereby the same level of llqmd is main-
tained in the eell and in the tank. The brine
flows from an initial receiving - tank 172
through a pipe 17 and float-cock 18 to the
tank 15. Said float-cock is secured upon a
shaft 19, journaled in brackets 20 on-the
wall of the tank, said shaft being provided
with an arm 21, through which an adjusting-
serew 22 passes, said serew being rotatively
connected tothe bracket. Byturningthesaid
screw sald cock may be swung upon the axis
of the shaft to permit a variation of the
height of the liquid in the tank, as will be un-
derstood without further explanation. By
this mechanism it will be seen that the height
or column of liquid in the cell may be varied
by degrees by merely turning the screw 22.

The tank and the cell are filled with the
brine to be electrolyzed and the electrical cur-
rent is passed through the cell.

Assuming for lllustra,tmn that the electro-

 lyte consists of a practically-saturated solu-

6o

tion of sodium chlorid and water, the follow-
ing result will occur: The current of elec-
tricity flowing from the anode to the cathode
electrolyzes the solution, said solution per-
colating through the diaphragm and coming
into contact with the cathode. The ionsare
oiven ofi at their respective electrodes,chlorin
bemg given off at the anode and the sodmm
liberated at the cathode being changed into
hydrate by the water of the undecomposed
solution, whlch has percolated through the

703,289

diaphragm.
off at the cathode outside of the diaphragm
fills the compartment 13, formed by the casing
12, and escapes into the atmosphere through
the passage-way 14. As the solution of hy-
drate and undecomposed electrolyte fills the
pores of the spongy cathode to saturation it
begins to gravitate therethrough, the elec-
trolytic action continuing and the undecom-
posed solution in the cathode being electro-
lyzed until the resultant hydrate which flows
from the cathode to the plate 12 contains a
maximuin percentage of caustic and a mini-
mum percentage of sodium chlorid. As the
compartment 13 becomes filled with hydro-
gen it, being lighter than air, fills the top of

the compartment and ﬂ'mdually, as 1t In-

creases in volume, drives out all the air

through the passage-way 14 until the cathode

18 nea,llv enveloped in a steamy cloud of the
hydmﬂ'en
to the cathode, and thereby prevents the
evaporation of the liquid contained in the
cathode and incidentally prevents the oxida-
tion of the copper or iron forming the cath-
ode. The magnesium or ea,lcium chlorid
which is contained in the electrolyte is de-
composed and is converted into hydrate in

The hydrogen gas whichis given

70

75

30

This prevents the access of air .

Q0

95

the cathode; but inasmuch as the cathode is

enveloped in the steamy c¢loud of hydrogen
and the evaporation of the liquid in the cath-
ode is prevented the magnesium and caleium
is not precipitated, but flows in solution with
the sodium hydrate onto the plate 11. The
presence of the casing 12 and the confining
of the hydrogen therem prevents the hydro-
ogen from carrving with it a quantity of caustic
vapor, which is usually disseminated through

the room by the escaping hydrogen, such par-

ticles of caustic vapor being condensed upon
the interior of the casing and flowing there-
from to the plate 11. As it is well known

thatthe resistance of theelectrolyte decreases

with the rise in temperature thereof, the em-
ployment of the casing prevents the cooling
of the cell and a consequent increase in the
voltage mnecessary for the production of a
hvdrate.

Having thus explained the nature of the
invention and deseribed a way of construct-
ing and using the same, although without at-
temptmﬂ' to set forth all of the forms in which
it may be made or all of the modes of its use,
I declare that what I claim is—

1. The herein-described process of electro-
lyzing the chlorids chlorates or sulfatesof al-
kali metals consisting in bringing an aqueous
solution thereof into contact with one face of
a diaphragm of sufficient porosity to permit
free flow of the solution; passing an electric
current through said solution and diaphragm
to an unsubmerged foramincus cathode in
contact with the otherface of thediaphragm;
thereby converting the metal into hydrate by
the water of the undecomposed percolated
solution and confining the liberated hydro-
gen gas in contact with the outer face of the
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cathode and thereby excluding atmospheric
alr, whereby the cathion solution
gravitation from said cathode without evapo-
ration and without the carbonating of the
hydrate. |

2. The herein-described process of electro-

flows by’

lyzing the chlorids chlorates or sulfates of al--

kall metals consisting in bringing an aqueous
solution thereof into contact with one face of
a diaphragm of sufficient porosity to permit
free flow of the solution; passing an electrie
current through said solution and diaphragm

to an unsubmerged foraminous cathode in

contact with the other face of said diaphragm,
thereby converting the metal ion into hydrate
by the water of the undecomposed pereolated
solution, and continuing the electrolysis of
sald undecomposed solution in the pores of
said cathode; and excluding atmospheric air
from the cathode and the solution therein
contalned, to prevent the precipitation of for-
eign metals present in the form of chlorids,
chlorates hydratesor sulfatesin the said solu-
tion.

g. The herein-described process of electro-
lyzing the chlorids chlorates or sulfates of al-
kali metals consisting in bringing an aqueous
solution thereof into contact with one face of

a porous diaphragm of sufficient porosity to

permit free flow of the solution; passing an
electric current through said solution and
diaphragm to an unsubmerged foraminous
cathode in contact with the other face of said
diaphragm, thereby converting the metal ion
into hydrate by the water of the undecom-
posed percolated solution, and continuing the
electrolysis of said undecomposed solution in
the pores of said cathode, and confining the
liberated hydrogen in a steamy bath in con-
tact with the cathode to the exclusion of at-
mospheric air, substantially as described.

4. The herein-described process of prevent-
ing the precipitation of the hydrates of for-
eign sulfates or chlorids chlorates, in the
electrolysis of commercial salts, which con-
sists in bringing a saline solution containing
said sulfates or chlorids into contact with a
diaphragm of sufficient porosity to permit
free percolation of said solution, passing an
electrie current from an anode in said solu-
tion to an unsubmerged cathode outside said

1

L

>
Sl

diaphragm and enveloping the cathode in-a

confined bath of gas and thereby preventing

the evaporation of liquid contained on the
cathode. - |

5. The herein-described process of prevent-
ing the carbonating of the hydrate resulting
from the electrolysis of the echlorids chlorates

or sulfates of alkali metals, which consists in

bringing a saline solution containing said sul-
fatesor chloridsintocontact with a diaphragm
of sufficient porosity to permit free percola-

‘tion of said solution, passing an electric cur-

rent from an anode in said solution to an un-

submerged cathode outside said diaphragm
and entirely excluding atmospheric¢ air from

contact with the said hydrate.

6. "The herein-described process of prevent-
ing the carbonating of the hydrate resulting
from the electrolysis of the ehlorids chilorates
or sulfates of alkali metals, which consistsin
bringing a saline solution containing said sul-
fatesorchloridsinto contact with a diaphragm
of sufficient porosity to permit free percola-
tion of said solution, passing an electric cur-
rent from an anode in said solution to an un-
submerged cathode outside said diaphragm
and enveloping the cathode containing said
hydrate in a bath of hydrogen gas, and there-
by preventing the contact of atmospheric air
therewith. | |

7. Theherein-described process of prevent-
ing the precipitation of the hydrates of for-

eign sulfates chlorates and chlorids, in the

electrolysis of commercial salts, which con-
sists in bringing a saline solution containing
said sulfates or chlorids into contact with a
diaphragm of sufficient porosity to permit

55

6o

70

75

8o

free percolation of said solution, passing an

electric current from an anode in said solu-

tion to an unsubmerged cathode outside said

diaphragm and enveloping the cathodein a
bath of the hydrogen gas liberated at the

cathode and thereby preventing the evapora-

tion of liquid contained on or in the cathode.
In testimony whereof I have affixed my sig-

nature in presence of two witnesses.

HUGH KELSEA MOORE.

- Witnegses:
C. K. MONROE,
C. E. YOUNG.
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