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- MATHIESON ALKALD WORKS,
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ELECTROLYTIC APPARATUS.

:;PECIFICATION forming part of Letters Patent No. 546,348, dated September 17
Application filed December 20, 1894 Serml No. 532;440

, 1885,
(No model.) |

To all whom it may concern:

Beitknown that I, WILLIAM A. ROSENBAUM,
acitizenof the Un 1ted States, residing at Mcn f-
clair, in the countyof Essex and State of N ow
Jersey, have invented certain new and usefnl
Improvements in Eleetlol} tic Apparatus, of
which the following is a full, clear, and exact
des crlptmn

This invention pertains to the electrolytie
decomposition of alkaline salts, the object

beingthe economical electrical decomposition |

of alkaline salts in solution, and is particu-
larly applicable to the produetion of pure al-
kaline hydrates and chlorine and h) pochlo-
rites from alkaline chlorides.

By myinvention I am able to ploduee In a
continuous operation from chioride of sodium

pure caustic soda and chlorine or hypochlo-

rites.

In my appamtus I dlspense entirely with
the use of porous partitions or diaphragms to
separate the electrodes and consequent pro-
cuets of eleetrolysis.

Briefly stated, my invention consists in the
employment of a body of mercury, which is
subjected alternately to contact with the al-
kaline chloride undergoing electrolytic de-
composition, to receive a,depomtef metal, and
to contact with an electrolyte capable of OXi-

dizing the alkaline metal which has been de-

pemted in the mercury and dissolving the
oxide so produced. While receiving its de-
posit of metal the body of mercury acts as the
cathode of an eleetric circuit, and for extract-
ing the metal from the mercury by oxidation
oxygen 18 produced by passing a current of
electricity through the electrolyte between an

anode and a cathode immersed therein and

separate and distinet from the body of mer-
cury or amalgam, 'The anode is located as
close to the surface of the amalgam as possi-
ble,in order that the oxygen which is liberated
at the anode may be brought into as intimate

relation with the surface of the amalgam as
possible, thereby to readily combine with the
metal which has been deposited in the mer- |

cury.
The invention comprehends a stationary

(

J

|

constructed open, but is closed by dipping
into a tray, in the bottom of which is a layer
of mercury, and inasmuch as the lower edges

of the partitions and sides of the hood con- 53

tinuously project into and are covered by the
inercury the compariments thereof will be
effectually sealed from one another and the
solutions contained within the comparments

and resting upon the surface of the mercury 6o

will be prevented from mixing.
The invention also comprehends suitable
mechanism for moving the tray contalning

| mercury in the directionof the range of com-
a 65

partments of the eell, thereby transferring
given portion of the mercury from contact
with the solution in one compartment of the
cell to contact with the solution in the next
succeeding compartment, and so on, aiter-

nately exposing the given portion of mercury 7o

to action in the two kinds of compartments
of the cell. Suitable means are provided for
mounting the electrodes and establishing the

|electrical connections for the circuiis em-
ployed, and suitable duets or pipes are pro- 75

vided for supplying a saturated solution of

| ehloride to, and removing the spent portions

thereof from, the chloride compartments,
while other suitable passages are provided for

supplying liquid to and removing it from the 8o

hydrate compartments.

- It will be observed, therefore, that the in-
vention provides for the continuous separa-
tion and production of the materials com-
bined in an alkaline salt.
the mercury from one compartment to an-
other it alternately receives and gives off the

metallic element of the chloride, and as my

invention comprehends a circular form for

the chamber or cell the mercury In one pas- go

sage around the cirele may receive and give
fo a number of charges of metal, and for tha,t
reason the time Which the mercm*y remalns
in any one compartment may be compara-

tively short, so that the amalgam producedin gs

the chloride conipartment will not be so rich
as to lessen the efficiency in the use of cur-
rent and cause the formation of by-produets,
which would be destructive to the electrodes.

In the passage of 83

The tray carrying the mercury 1s in fact iocc
given a continuocus slow motion, although, if
desired, the tray may move intermitiently a

elongated structure in the form of a hood di-
5o vided into a series of compartments by verti-
cal partitions. The bottom of this hood is




»35

2

546,348

~ distance each time equal to the length of a | These will be located below the eathode 07, and

“trated one form of appamtus in whlch my in-

- compartment,the interval between ‘the move- :
~ ments giving time for the deposit to be made -

~ Into and extraeted from the several: pertlons
B :'fm sections of the body of merecury.

In the aceompanyingdrawingsl have illus-

~ vention may be embodied.:

EEREEE {«

 resents a circular tray ha,vmtr outer and in- |

© ner vertical sides ¢ and &/, respeetwelv and
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élatus

- Figure 1 is a plan of the complete appma- 1
Tig. 2 is a vertical section of ‘the ap-|
Epifaa,ra,tus taken on line x 2 of Fig. 1 and pass-
ing through only one side of the circular ap--
-fpamtu%

z of Fig. ..
Referrmn* to the drawin sby letter‘ A rep-

a bottom a*

~Obviously, when shaft a* is rotated

The tray

B represents

ed by framework of any suitable character. I
have shown braces or brackets 4% which, it
will be understood, are attached to any fixed
struncture. The width of the tray issuch that
there will be an annular space outside and in-
side between the vertical walls of the tray
and hood, as shown. The hood is divided
circumferentially into a series of compart-
ments by vertical transverse partitions 0%
The partitions are preferably so located that
every alternate chamber or compartment will
be somewhat larger circumferentially than
the intervening compartments, for a purpose

which will hereinafter appear, although un-

der some conditions the compartments may
all be of the same size. The partitions ex-
tend downward nearly, if not quite, to the
lower edges of the sides b 0’. In the smaller
compartments, which I eall the “chloride ”
compartments, will be mounted a horizontal
row of carbon pencils £°, attached in any suit-
able manner to the side of the compartment,
and forming a single electrode (the anode)

To |

The bottom
is open and the lower part projects downward
" into the tray A, but issupported at such an | -
~ooooocelevation as to -]eave-- a short spaee ‘betweon

" the bottom of the tray and the lower edge of -

~ the vertical sides b b". - This hood 1ssupport-

and 1*10‘ 4.-ig'a’ seetlon taken O the Gurved_fz
- ].111{3 i ' -

This 18 Supported and carried |
.. upon the extremities of rotating arms or:
- spokes a? attached to a bhub aﬁ* mounted:

- loosely upon a vertical axle or stud a
~ the hub is attached a large worm-gear «, |

‘which is engaged and drwen by a worm: on:

- shaft a7, the power being applied in any de-
o sired: mannel and taken from any suitable
BTN “-501]1{3@

SRR :_the tmy A rotates around the center stud

ERES is electrically insulated fromf

ERREEERE R f-the armsa’ by non -conducting materialo. .

'l

|

|

“attached to itsinner face.
gite the chloride-compartments of the station-
ary hood the conductor ¢ has attaehed to it-a

The anodes:-and cathodes

pmtmunts for gaseous products.

that which .
| includes the eleetrodes in the smaller com-

-'pmtments . | R DRI
D8 represen ts ou I:lets from the ehlm zde com-.

[ the latter may. be of any material smtﬂble;g o
for the purpose.
|'of the larger compartments are electrodes of .
L an entlrelv separate cirenit from

70

b° and b' respectively represent the 111]@13&‘52 .
-5-and outlets for 11qmds to and from the anode;_-; N

| eompartment%
I‘ln' 3 is a similar section taken on |
line y v of Fig. 1, the gearing: being omitted, "

b represents mlet plpe% fGl hquldq extend

8o
‘ing downward to the lower pertlon of each of

the larger compartments,: and: b¥® Iepresents: o

| outlets for hqmd from the same. eompart—f.
-znents L - - | o )
. Cis a Sta,tmnaly mrcular fmme Sunound 8
| 11:1'-"-" the tray A at its lower edge.

1t supports |

an electrlcal conductorc in the formof aband

At points oppo- - .

Q O

number of metallic eontact brushes ¢’,whiech -
press against the bottom of the tray. and drag .
along upon its surface. when the tray rotates. .
To t]ns conductor c is attached a wire ¢ lead-

ing from the negative pole of asouree of elec-
tr 101,1;}* G, The positive pole is econnected by .
wire ¢ with the anodes 0% in the chloride-com-:
| partments of the stationary hood.
IR a stationary ecircular: heod :
EEEEEE havmﬂ‘ outer and inner vertical walls b b, re-

e Spectlvelvj and a curved top 6%

Anode 0%
is connected by wire ¢* with the positive pole . .
of a separate source of electricity G’, while
the negative pole of this source of cuuent 18
connected by wire ¢® with the electrode 0.

100 -

‘When the apparatas is equipped for work

immerse or cover the lower edges of the side
walls bb’, and the partitions b* of the station-

ary hood. The small or chloride compart-
ments will contain a body of material—such,
for instance, as sodium chloride. The lar n'el
or hydrate compartments will contain a bodv
of water or wealk caustic solution. "T'he par-
tition being absolutely non-porous 1t will be
observed that the mercury effectually seals
the two solutions in the adjoining compart-
ments from each other. In orderto maintain
the mercury at the same Jevel both inside of
the stationary hood and outside of it in the
tray I place in the annular spaces between
the hood and the tray a quantity of heavy oil
or other material f, the weight of which will
balance that of the liquids inside of the cell,
and which mav be kept cool if desired in any
suitable way, such as ecirculating i1t through
a refrigerating apparatus.

The operatlon is as follows: Power 1s ap-
plied to shaft a” at a speed to impart a slow
rotary motion to the tray. The circuits of

of an eleetrlcal circuit, hereinafter referred to. | both sources of current G G’ are completed,

In the larger or hydmte compartments will
be mounted two electrodes, an anode and a
cathode, the former b° bemg preferably a row |

and the separation of the elements of the chlo-
ridesolutionimmediately commences. Inthe
smaller compartmentsthe current passesfrom

of carbon pencils similar to the pencils 0% 1 the anode 4° to the body of mercury e imme-

:the tray contains a shallow layer of mercuary . o
¢ of ‘the same depth throughout the circle.
This depth of mercuary wﬂl be sufficient to - -

5 ;['O':s
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~ diately beneath it, (whieh acts as a cathode,)

IO

‘brushes’.

thenceo through the bottom of the tray to the
Electrolysis of the saline solution
takes place, chlorine gas 18 liberated in the
compartment above the surface of the liquid,
whenco it is drawn off through passages 0%,
The sodiam is deposited in the mercury, form-
ing an amalegam, and as the tray rotates this
amalgam is carried into the hydrate-compart-

ments, where 1t ecomes in contact with the elece-

trolyte therein. 'I'he action of the c¢urrentin

these compartments in passing from the anode.

- below to the cathode above decomposes the

£S5

20

electrolyte and liberates the oxygen at and
around the anode. The anode being located
as near to the surface of the amalgam as pos-
sible, the oxygen formed at that locality will
immediately oxidize or combine with the so-
dium of theamalgam. Thesodium oxide will
then immediately dissolve in the water and
form sodium hydrate or caustic soda. The

- mercury thus freed of its burden of sodium

30
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18 then carried to the next compartments, (the

chloride,) where it will receive another deposit

of sodium, and thence to the hydrate-com-
partments, where the deposit will be given up,
and sooncontinunouslyaroundthecirele. The

process will not be step by step, as perhaps .

indicated by the above description, but will
be continuous. The speed of the tray will be
such as to allow of a deposit of about two-
fenths of one per cent. of sodium, and in the
event that this gquantity of sodium cannot be

oxidized I have made the hydrate-compart-
ments longer fo expose the amalgam therein
for a longer period than it is retained in the

chloride-compartments. The hydrate-com-
partments are supplied with water through
the pipes 0%, whieh, on entering the chamber
at the bottom forces the CELllStIG solution to

the top, whenee it 1s drawn off through the

pipes b¥. A saturated solution of chloride
of sodinm is supplied to the chloride-com-
partments through the inlet-pipes &% and,

being heavier than the spent liquids contain-

ing the hypochlorites, it immediately goes
to the lower portions of the chamber and
forces the spent liquid to the top, whence
1t flows out through pipes §’. The lower
edges of the partitions &* projecting into the
mercury will tend to retard the mercary and

- prevent its moving at the same speed with

35

the tray, but such retardation will take place
equally around the circle and will not mate-

rially affect the process, but at any rate the

partitions will cause a slight wave of mercur N
to form, which will tend to mix the sodium

- IMOre mtlmately with the mercury, and it will,
- therefore, be carried more readily into ‘the
6o

hydrate-compartment. Ifdesired,l may place
small ridges, as indicated at 2 in Fig. 4, trans-
versely along the bottom of the tray. These

will countemct any retarding movement

which the edges of the partltions may create.
Another way Of overcoming any difficulty on
this point is to run the tray in one direction

| In case the tray is given a step-by-step move-

ment, each movement being equal to the
length of one compartment (the compart-
ments then beingall of the same length) there
will be no appreciable retardation of the mer-
cury with respect to the tray, for at the end of
each short movement the tray will come to a
rest and allow the mercury to settle.

Having thus described my invention, I
claim—

1. In apparatus for the electiroiytic pmdlm-
tion of hydrates of alkaline metals, the com-
bination of a tank or cell provided with 2 com-
partment containing a layer of mercury which
15 adapted to receive a charge or deposit of
the alkaline metal, an electrolyte in said com-
partment capable of oxidizing the alkaline
metal and dissolving the oxide so produced,
and an anode and cathode immersed in said
electrolyte and separate and distinet from the
merecury, substantially as deseribed.

2. In apparatus for the electrolytic produe-
tion of hydrates of alkaline metals, the com-

75

SO

Qo

bination of a tank or cell provided with a

compartment containing a layer of mercury
which is adapted to receive a charge or de-
posit of the alkaline metal, an electrolyte in
salid compartment capable of oxidizing the
alkaline metal, and dissolving the oxide so

prodoced, and an anode and cathode im-

mersed in said electrolyte and separate and
distinet from the mercury, the anode being
located nearest to the surfaceof ithe mercury,
substantially as deseribed.

5. Inelectrolyticapparatus,astructure pz 0-
vided with compartments, in combination

-with a body of mereury, a reeeptacie therefor,

the mercury and receptacle being stationary
with respect to each other, and means for
moving the receptacle to convey the mercury
from one compartment to another of the
structure, for the purpose set forth.

4, In .eleetrolytic apparatus, a hood pro-
vided with a number of compartiments, a tray
movable with respect to the hood and closing
the lower side thereof and containing a layer
of mercury, sald compartments being sepa-
rated by partitions extending into the mer-
cary, and means for transferring the mercury
from one compartment to another.

95

100
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5. In eleetrolytie apparatus, a hood pro-

vided with a number of compartments, a tray
movable with respect to the hood and closing
the lower side thereof and containing a la.yer
of mercury, said compartments eaca contain-
ing an electrolyte and beingseparated by par-
titions extending intothe mercury, and means
for transferring the mercury from one com-
partment to ancther.

- 6. Inelectrolytic apparatus, astrueture pro-
vided with two compartments separated by a
partition under which there 1s a communi-
cating passage,a layer of mercury extending
from one compartment to the other beneath
and immersing the lower edge of the parti-
tion, an electrolyte in each compartment rest-

for a short length of time and then reverse it. | ing upon the mercury, an anode in the elec-

120
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130
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trolyte of one: cﬁmpartment towhieh the mer-:
eury acts as the cathode, an anode and & cath-
ode in the electrolyte of the other compart- |
‘ment, both separate and distinet from the:
g mereury contained therein, and two separate
1 sources of electricity of Whlc,h the electrodes |

L in eaeh eempartment are mSpeetn eh? the mz-;

' :9??555011113‘[@1*{]1111&15

o oI appamtus fm‘ the eleetmlytmdeeom-r;
p@smmn of 'the salts of alkaline metals, a ves-

ooosel containing a circular or endless body of
EEERE mercmy,, means for imparting thereto move- |
 ment in a line substantially parallel to its eir-:
. cumference, in combination with a series of:

e el

Cara

L.
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communicating compartmentsarrangedalong 1 5
;sthe line: of movement of the mercury, each
compar tment: containing an anode and a; eath- o
ode and the eompartments alteamate;y con- L
taining a solution to be decomposed, a
solution capable. of oxidizing alkaline . metal zo
éand dissolving the oxide so produced. SN

Il‘LE

Tn testimony whereof 1 subscribe my signa- : ﬁ

étt’we in presenﬂe of two witnesses.: i

W LLIA“\I A RQSE‘\IBAU\I

Wa.tnesses RN
FRANKS OBER
CVED“ARDS SRR
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