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To all whom it may concern:

be 1t known that I, WiLLiaM S. ROMME, a
citizen of the United States, residing at New
Rochelle, in the county of Westchester and
State of New York, have invented a new and
useful Process of and Apparatus for Electrie-
ally Decomposing Solid Substances; and I
do hereby declare the following to be a full,
clear, and exact description of the mventlon
such as will enable others skilled in the art
to which it appertains to make and use the
same. g | | |

My invention relates to a process of elec-
trically decomposing solid substances and to
an apparatus for carrying out the process.
The process is particularly intended by me
for the decomposition of salts of alkalies,
such as the ehlorids of sodium and potassmm

and the production of hydrates or hydroxids

and chlorin therefrom, but is equally appli-
cable to the treatment of other salts and
compounds which 1t is p0551ble to decompose
electrically.

My invention consists in causing water or
other suitable fluid, a solvent of the sub-
stance treated, to percolate through the mass
treated while the decomposition is going on,

the fluid being used in such quantlty as stf-

1ces merely to keep the mass molst without
submerging it in the fluid; and myinvention

consists also in the apparatus used for car-

rying out the process.

The objects of my invention are, first, to
provide a process of electrical decomposltmn
of substances, such as those above mentioned,
which shall require a comparatively small ex-

penditure of electrie current and shall avoid

waste of current through the unnecessary de-
composition of the water or other fluid solvent
of the substance treated; second, to provide
a process of electrical decomposition by which
thesubstance to be decomposed may be placed
in the decomposition-chamber and between
the electrodes in a solid condition, thus
avoiding the necessity of dissolving the sub-
stance treated as a step preliminary to the

charging of the decomposition-chamber and
which shall avoid the clogging of the fluid in
the decomposition-chamber with the soluble.
products of decomposition, shall permit the
withdrawal of the solubie products of the de-
composition as they are formed and in a prac-

(No model)

state.

| Hl&SS

tically pure state while the process is going
on and which may be carried out by the a,ld
of simple appmatus, and shall be compara-
tively inexpensive; third, to provide a proc-
ess of electrical decomposition by which all
danger of recombination of the produects of
the decompomtwn may be removed, and,

fourth, to provide a simple, efeetwe, and

comparativelyinexpensive apparatus for car-
rying out the process.
tained in the process of and apparatus for the

electrical decomposition of solid substances

herein described, the apparatus being illus-

trated in the dl&WlH“S which accompany and

form a part of thisspecification, in which the
same reference-numerals indicate the same
or corresponding parts, and in which—
Figure 1 1s an elevation and partial longi-
tudinal section of the apparatus. Tig.2isa
transverse section of the apparatus; and Fig.

318 a detail section illustrating a device for
feeding down the substance to be treated to

the field between the electrodes, which may
be substituted for the device for the same
purpose shown 1n Ifigs. 1 and 2

In my process the substance to Dbe treated
is placed between the electrodes in a solid
It is then moistened with water or
other solvent of the substance treated to per-
mit the ready passage of an electric current
and the action of the current on the substance
and an electric current is passed through the
During the time the electric current
is passing I cause a stream of water or other
solvent to percolate through the mass under-
coing treatment, which keeps 1t moist and
in condition to be*aet_ed upon by the electric
current and insures a uniform action upon
the substance treated and in flowing away
carries with it the soluble products of decom-
position. Only enough water is used to keep
the mass undergoingtreatment moist through-
out, and I avoid the use of water in such
quantlty that the water itself is decomposed
to any considerable extent, as work done
in decomposing water is wasted., By using
merely enough water to keep the mass under
treatment moist I avoid the decomposition of
the water itself by the electric current, and
do net require an electric current of as great
potential as has been required by most of the
former systems of electrical decomposition,

These objects are at-
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in which the substance treated is first dis-
solved and the solution treated and in which
there 1s a large quantity of free fluid present
between the electrodes. In such systems it
has usually been found necessary or prefer-

able to employ a porous layer or partition of

some sort separating the positive and nega-
tive electrodes,and Whieh isordinarily tel*med

a ‘‘diaphragm,” to prevent the substances.

liberated at the positive and negative elec-
trodes from recombining. The dlaphl agm
adds considerably to the electrical reswtence

of the cell and so necessitates a higher poten-

tial than is required by my S}?stem

Asmysystem of deeompesmmn isconducted

there 1s practically no free fluid between the
electrodes, and what fluid is present is satu-
rated with the substance under treatment
and does not absorb the gas which may be
liberated at one electrode. The absence of
free fluid is due to the fact that the mass
under treatinent is merely kept moist with
the fluid. This process also avoids all of the
troublesand inconveniences to which s ystems
of decomposition in which the substance to be
treated is first fused are necessarily subject.

Inthe drawings, 1 is the tank, within which
the treatment ta,lzes place, the walls of which
are formed of some electric non-conductor.

2 1s the negative electrode, which should be

composed of some substance which will not

be acted upon by the fluids in the tank, and

- which, for the decomposition of the eelts of
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sodium and potassium, may with advantage
be zine. This eleetrode, as shown in the
drawings, is a perforated plate, though asthe
equivalent of this construction a series of
bars connected together and placed close to
each other may be used The electrode forms
a false bottom to the tank. Beneath the elec-
trode 2 is an inclined false bottom 3, which
serves to catch the fluid as it flows thr ough
the perforations in the electrode. |

4 4 are the positive electrodes and should
be composed of some material which will not
be affected by the fluids or gases within the
tank and which may with advantage be car-
bon rods or sticks. They are euppmted at
the ends in insulating-plugs 5. The ends of
both the positive and negative electrodes pro-

ject through the sides of the tank 1 and are

eonneeted to conductors leading to terminals
of a dynelno 0 or other source of current.

Near the positive electrodes are one or more

pipes 7 for introducing water and which are
perforated to spray the water and so distrib-
ute it uniformly over the substance treated.

In the decomposition of many substances—
such, for instance, as potassium and sodium
chlorid—one product of the decomposition is
a gas, which, if collected, may be utilized to
advantage. For this reason the tank may be
pr ovided with a cover 8, which may be closed
and which will prevent the escapeof gas. In
the drawings this cover is shown as bolted
down; but “other well-known fastening de-

vices which permit a more ready 1emeve1 of | sodium and chlorin gas.

l the cover may be used instead.

606,981

In order to

draw off the gaseous products of decomposi-
tion, a pipe 9 is provided which may, if nec-
essely be connected to an exhaust-pump.
Instead of drawing off the gas it may be ab-
sorbed in an absor beﬂt material, such as lime,
within the tank 1. In the dmwmwe I have
shown a removable tray 14 for helding lime
in the upper part of the tank, and have shown
passages 15 in the sides of the tank through
which the gas may pass into the upper part
of the tank into proximity with the lime in
the tray 14.

In order that the operation may be con-
tinued uniformly for a considerable period of
time without removing the cover 8 to 1*eeharge
the apparatus, I provide in the tank 1 and
above the positive electrodes a series of po-
lygonal bars 10, revolubly mounted in the
sides of the tank 1 and geared together so
that they may be revolved tegether. The
bars are close to each other and prevent the
passage of the substance to be treated, except
when they are revolved. When they are re-
volved, they feed the substance down slowly.

Instead of using a series of polygonal bars
10 for feeding down the substance to be
treated I can use a simpler feeding device,
(shown in Fig. 8,) consisting of two perfo-

rated plates 11 and 12 , the lower 11, being
stationary and the u pper 12, bemw movable
laterally and being provlded Wlth an eccen-

( tric-rod and eccentric by which it may be vi-

brated.

My process is applicable to the treatment
of any solid substance capable of being
decomposed electrically, whether such sub-
stances be in the form of cakes, lumps, crys-
tals, granules, or powder.. The feeding ap-
paratusillustratedin IFigs. 1 and 2 is of course
applicable only to the fe’edmn’ of substances
In a granular or pulvemlent state, or the
Iumps or crystals of which are of no very
great size. If it is required to treat sub-
stances in cakes or lumps of considerable size,
some other appropriate feeding mechanism

‘must be used, orit may be necessary to charge

by hand fr om time to time. _
The manner of carrying out the process

may be illustrated by describing the produe-

tion of chlorin and sodium hvdmte or hy-
droxid from sodium echlorid—z. e., common
salt. Thesaltin granular or er yste,llme form
is placed between the posttive and negative
electrodes and also in the chamber a,bm*e the
grate-bars 10, and the mass of salt which lies
betw*een the electrodes 1s moistened by water
from the pipes7. The water dissolves a por-
tion of the salt and holds it in solution in
condition to be acted u pon by the electric cur-
rent. When the mass is moist throughout,
the electric current is turned on and passes
from the positive electrodes to the negative
electrode. In passing through the mass of

salt the electric current decompeses the salt
in solution into its elements—viz., metallic

" Thechlori 111 oasrises
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and is drawn through the pipe 9 and may be
utilized in various ways—as, for instance, in
the production of bleaching-powder. It may
also be absorbed by an absorhent material,
as lime, in the tank 14. The metallic sodinm
liberated immediately combines with the wa-
ter to form caustic soda or ‘‘sodium hydrate”
or ‘‘hydroxid,” as it is more properly termed.
The caustic soda 1s carried by the water
through the perforations in the negative elec-
trode and falls upon the inclined false bot-
tom 3, from whence it runs out through the
pipe 13. Water is constantly supplied, but

in such quantity only as suflices merely to:

keep the mass moist to take the place of the
water which combines with the sodium and
flows off through the perforations in the lower
electrode. If the quantity of water used be
properly regulated, the fiuid which flows from
the pipe 13 Will be a strong solution of caus-
ticsoda containing little or nosodiam chlorid.

It will be observed that as the decomposi-
tion goes on the products of the decomposi-
tion are carried away immediately. In for-
mer processes of decomposition where the salt
has first been dissolved the caustic soda is left
in the solution when formed and so clogs the
solution. DMoreover, as the process proceeds
the salt solution becomes weaker and it is
impracticable to utilize all of the salt in the
solution.

The electrical resistance in my process is

proportionately less than in those systems
and apparatus in which a solution is treated
and 1in which diaphragms separating the elec-
trodes are employed. In my process the
chlorin is liberated above the greater part of
the mass of salt. The wasteful decomposi-
tion oi the water itself by the electric current
1s practically avoided, and this is an advan-
tage aside from the current saved, because
when the water itself i1s decomposed some
ozone is generated and attacks the positive
electrodes, soon destroying them. All of
these objections are avoided in the process
above described. The treatment of the salt
in a solid state instead of dissolving it before
placing it in the apparatus has the further
advantage that the apparatus may be much
smaller than when solutions are used.

During the progress of the treatment the.
~grate-bars 10 are slowly revolved, or if the

form of feeding device shown in Fig. 3 is used
the upper plate 12 is vibrated. This feeds
the salt down slowly into the lower portion of
the tank, thus supplying fresh salt to take
the place of that which has been decomposed
and keeping the quantity of salt.between the
electrodes practically constant. Thisinsures
uniformity in the operation of the apparatus
and keeps the potential required practically
uniform. Sodium carbonate when treated in
a similar mannerisdecomposed intocarbonie-
acld gas and sodium oxid. The sodium oxid
when formed 1s immediately converted into
the hydrated oxid or hydroxid and passes off

asbefore. Saltsof substancesimilartothe so- | solvent in such guantity that the solvent will

q'

dium salts—such as, for instance, the potas-
sium salts—may be treated in the same man-
ner with corresponding reactions.

Instead of introducing water through the
pipes7 asaliquid Imayin troduee 1t as steam

which will immediately become liquid in the

‘tank. Steam, however, penetrates the mass

undergoing tl*eatment more readily than a
liguid. |

I donotmean toimply by terming the proc-
ess herein described ‘‘a process for the de-
composition of solid substances” that the de-
composition takes place while the substance
under treatment is in a solid condition. I
so term my process to distinguish it from the
processes most generally used heretofore, in

‘which the substance to be decomposed is dis-

solved as a preliminary step and in which an
excess of the solution is present while the de-
composition is going on, so that a diaphragm
or other device is required to prevent recom-

bination of the products of the decomposi-

tion. It is probable that in my system only
that portion of the substance which is actu-
ally in solution at any given instant is under-
going decomposition at that instant. Bymy
process, however, the amount of fluid pres-
ent is so small that it 18 always saturated
with the substance treated, and for this rea-
son does not absorb readily any gas which
may be liberated.

Having thus completely deseribed my 1in-
vention, what I claim, and desire to secure by
Letters Patent 18—

1. The herein-described process of decom-
posing solid substances electrically, which
consists in placing the substance to be acted
upon between electrodes, and causing a lig-
uid solvent of the Snbstance treated 130 per-
colate through the mass in such quantity as

suffices merely to keep the mass moist, with-

out submerging the mass in said fluid, and
passing an electl ic currentthrough the mass,
substantially as described.

2. The herein-described process of decom-
posing soluble salts of sodium and like sub-
stances, which consists in placing the salt in
a solid state between electrodes, and causing
water to percolate through the mass in such
quantity as suffices merely to keep the mass
moist, without submerging the mass in the
water,and passing an electric current through
the mass, substantially as described.

3. The herein-described process of decom-
posing sodium chlorid and like chlorids elec-
trically,which consists in placing the sodium
or other chlorid in a solid state between elec-
trodes,and causing water to percolate through
the mass in such quantity as suffices merely
to keep the mass moist, without submerging

the mass in the water, and passing an elec-

tric current through the mass, substantially
as described.
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4. The method of electrolyzing a readily- )

soluble metallicsalt, which consistsin supply-
ing 10 a granular body of such salt a liguid
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be retained between the particles of the salt
by capillarity without submerging the body,
1n passing through such body and solvent a
continuous current of electricity, and replac-

1ing as required such portions of the solvent

as may have been removed by electrolysis
and evaporation, substantially as deseribed.

0. In an apparatus for electrically decom-
posing solid substances, the combination,
with a tank adapted to contain the substance
treated, of electrodes within said tank, placed
one above the other and between which the
substance treated may be placed, and adapt-
ed to be connected to an electric generator
and to pass an electric current through the
mass to be treated, the upper electrode hav-
ing passages through which the substance to
be treated may descend to the space between
the electrodes, and the lower electrode being
provided with openings through which fluids
may pass, means for 51‘1pplymw a fluid to the
mass within said tank, and means for collect-
ing the soluble products of the decomposition
which flow through the openingsin said lower
electrode, substantially as described.

6. In an apparatus for electrically decom-

posing solid substances, the combination,
with a tank adapted to contain the substance
treated, of electrodes within said tanl, placed

one above the other and between which the

substance treated may be placed, and adapted
to be connected to an electric generator and
to pass an electric current through the mass
to be treated, the upper electrode having
passages through which the substance to be
treated may descend between the electrodes,
and the lower electrode being a perforated
plate forming the bottom of the chamber in
sald tank in which the decomposition takes
place, means for supplying a fluid to the mass
within said tank, and a collecting-chamber
below said lower electrode adapted to receive
the soluble products of the decomposition
which flow through said electrode, substan-
tially as clescmbed

In testimony whereof I affix my s 10*11.:11,1116

in presence of two witnesses.
WILLIAM 5. ROMME,

YWithesses: --
IFRANCES A. SPERRY,
IHARRY M. MARBLE.

30

35

40

45




	Drawings
	Front Page
	Specification
	Claims

