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' .GEORGE'_O.; SEWARD, a citizen of the United
States, both residing

~ Be it known that we, FrRANZ vON KUGEL-
GEN, a subject of the German Emperor, and

have jointly invented.certain new and useful

Improvements in the Process of Producing

~ Tight Metals by Electrolysis, of which the

10

~ trolysis of their fused salts. o
- produce sodium

following is a spectfication. -

0 ._Th;_is'inventionrelates to the production of
- metals of low specific gravity

by the elec-

- It has been proposed to
by electrolyzing fused sodium. chlorid, using
a molten anode of a heavy metal, as silver or

- copper, so that the chlorin liberated at the

anode forms a chlorid of the heavy metal.

_ The chlorid thus formed was expected to re-

20

" at the upper part of the electrolyte.
;« method appears at

main at the bottom of
cause of its greater specific gravity, and thus

the -electrolyte, be-

be kept separate from the sodium, which was
separated at the cathode, which was located

first to operate in accord-
ance with theory, but after a little time the

" heavv metal is deposited at the cathode in-

stea

" eurrent becomes so low as to be unprofitable.

30

‘On account of these difficulties the rocess

has never been practiced commercially. -
 Qur invention avoids the difficulties here-

tofore encountered in the effort to electro-
~ lyze fused salts of light metals by use of a sol- |

35 uble anode. By a " S

“ mean one which 1s attacked: by the chlorin or |

~ other electronegative _
ated at the anode to form a chlorid or other

““soluble™

element which 1s liber-

‘salt of the heavy anode metal.” We have

;40 ‘found that if such heavy chlorid of the anode |
 metal can be kept _
‘the cathode the separation of

from rising up to or near
the - heavy

" metal at the cathode, with its-a_ccampan}’_ing-

" trolysis of a haloid or other _
use of a soluble anode beneath of
. molten heavy metal and a cathode above,
7 maintaimng _
the salt of the heavy metal from circulating | wh ., . .

| the electrolytic current at intervals, where-
Feavy salt settles quickly to the
nearly adjacent . | bott lectroly! This precipita-
‘and separate the heavy metal of the cathode. | tion of the heavy salt instead of being ef-

losses, can be avoided. |

“Qur invention therefore invol;i?es the elec-
salt of a light

metal b
such conditions as to prevent
upward through the electrolyte far enough to

come into contact with the cathode or so
thereto as to be decomposed

. _ | cific gravity
ota _ - at Holeombs Rock, in
‘the county of Bedford and State of Virginia,

This

ot sodium; and the output per unit of-

anode we .

negative agents,

struet the cell of a sulliciently

" bottom of

a haloid salt, with &

In the -electroljrsis of

soluble anode of heavy metal the haloid salt

of the heavy metal which is formed-has a spe-
sufficiently greater than that of
the electrolyte, so that if undisturbed it

would maintain itself in a separate layer be-

‘tween the electrolyte and the molten anode;

but it has always been found that in electro-

Patenfad'.ﬁjgrh 16, 1807, '
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lyzing with a current of sufficient density to E

produce the sodium there is such disturb-
-ance of '

the hedvy salt as to eause it to mix,

with the lighter salt foriming the electrolyte,

posed, thus liberating the heavy metal at the
cathode, so that it recombines with the pOsl-

tive element or light metal and eventually
stops the production of the latter.
o | ve operate un- -
“der different conditions from those hereto-
fore maintained,whereby we prevent the con-

In practicing our invention we o

tact of the salt of the anode metal with the
cathode. To this end we locate the cathode
at the upper part of the electrolyte as remote
as practicable trom

' ith the result that the heavy salt is decom-

o

75

the heavy anode -and

avoid the formation of such currents as will .

' carry the salt of the anode metal up into con-

tact with the cathode, removing this salt

from time to time as it forms, so as-to keep .
| its level as remote as possible

| foraminous metal, such as 1ron-wire cloth,
‘between -the cathode

the latter is confined

anode metal, whereby _
The use of such

beneath such diaphragm. il
o metal diaphragm’is rendered

which would otherwise cor-
rode and destroy the metal. The use of a
diaphragm, however, 18 not under all condi-
tions indispensable. It is important to con-
large diameter

80

_ from the cath-
ode. We also interpose a diaphragm of

85

and the salt of the

phragm réd possible by
the absence of free halogen or other electro-

90

in proportion to the current used so that the

electrolytic action shall be diffused within’
the cell, so as to

avoid the formation of ener-
getic currents of liguid

i 'and carry up the salt of the heavy anode
‘metal..: In addition to

which tend to disptace

100

these precautionsitis

of advantaze to provide for the periodical

settling. of .the heavy salt beneath the elec-

trolyte, which may be done by discontinuing

upon the . ,
the electrolyte.

105
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o
- generator G and between the negative ter-

~fected in the electrolyuo cell may be accom-

~1ng ofl.the electrolyte.either intermittently or |

~plished in a separate settling-vessel by draw-

o

oontmuouely into a vessel, wherein it remains
so nearly quiescent as to permlt the precipi-

‘tation of the heavy salt, whereupon the light

salt can be decanted or drawn off and re—-

. turned to the cell.

10

We will proceed to explain the practical
application of our process as applied to the

production of sodium by electrolyzing so-

dium. chlorid with a molten lead anode  In

80 doing we will refer to the accompanying

drawing; which is a vertical section of an
eleotrolytlo cell, showing one suitable man-

ner of construotmg the cell for practicing our

- 1nvention, it being understood, howgver, that

29

Yarious other mechanieal arranﬂements and

constructions may be substituted.
Referrmcr to the drawing, let A deewnate

~ aniron pot or vessel he‘vmg a lining B, of fire-

-anode.

clay, magnesia, or other suitable materlal
and a pool of molten lead C or other heavy
metal having a suitable affinity with the
electropoatwe element to be liberated at
the anode, so that 1t may serve as a soluble
Above this anode floats a bodyv of

the molten se,lt to be électrolyzed D, which in
~ this instance is sodium chlorid, and at the up-

~ with a cathode E, which may be. of cast-iron,

S outer wall of the cell.

bemng shown as annuler forming a part of the
Between the anode

~ and the cathode is extended in substantially

35

horizontal direction a diaphragm F, whwh |

may consist of one or more layers of iron-

- wire cloth or may be made of any suitable

material. SuItable electrical oonneotmns

~are made between the vessel A and the posi-

tive terminal of 2 dynamo or other electric

~ minal thereof and the cathode E. The cell

is covered by a ‘cover H, of iron, having an

- outer flahige which is hermetmally sealed, as

45

 other material XK. For discharging the 'so-

‘the heat of the cell.

by dipping into an annular trough I, con-
taining lead which is maintained molten by
Through this cover pro-
jects a feed-pipe J for intr oducmrr fresh elec--

trolyte, its lower end being sealed in the elec-
trolyte.- 'This pipe J should be insulated
from the cover by a packing of asbestos or

dium a tube L leads out from the upper part

- . of the cell and discharges into o1l in a vessel

M. Whereby contact with the atmosghere 1S
~avbided. The tube L requires to

e 1Nnsu-

~Jated from the vessel A by a packing P, of

- bo

¢ tity of
- cellito form the anode C, and the sodium |-Q
- chlorid to form the electrolyte is then intro-|

6: 5 duced preferablv n the molten state, so that | quires to be replemshed ooca.monally

asbestos or other material. A tap-hole Q

-promded for dlsohargmcr the salt of the a,node '
meta,l

For %)metlomg the prooess ;) sulteble quan-—
ead 18 first placed 1n the bottom of the

[
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its heat fuses the lead The electrol‘vte is
filled-1n to about the level shown, so that it

covers the lower part of the annular cathode

k. The cover H is applied to exclude air.
The current Leing turned on, electrolytic ac-

tion takes place, “sodium is liberated at the

cathode and floats on the electrol yvte, as

70

shown at R and chlorin is hl“erated at the |

anode and attacl\e the lead forming lead

chlorin, which heing of crreater speo1ﬁc gTaAYV-

75

ity than the electrolyte Tends to remam ina

separate laver beneath it, as shown at 8.
The internal currents induced in the elec-
trolyte by the electrolysis tend to disturb
this laver of heevv salt and carry it up

80; .

throuﬂ'h and mix 1t w 1th the electrolvte- -

Such lifting of the lead chlorid or admixture

thereof with the electrolyte as should bringa -

material quantity of it in contact with the
cathode would defeat the process. This re-

85

sult we prevent by some or all of the following ~

expedients: by the ihterposition of the dia-
phragm F, which-prevents the dissemination

of the heav y salt in the upper portion of the

electrolyte above the diaphragm and retains

the lead chlarid or mixture of lead chlorid
and sodium éblerid entirely beneath the dia-
phragm ; by confining the cathode to the up-

“per part of the electrolyte and separating it
per part of the electrolyte it comes in contact. |

as far as is practical from the lead anode, the
cell being of such dimensions as to make thig -

90

95=

| distance as great as practicable without pro- - -~
| hibitively increasing the internal resistance; - .

by tapping off the lead chlorid at sufficiently

frequent intervals in order to maintain as

norinal level and the cathode; by avoiding

too great a current -density, and thereby S
energetic and localized an electrolytic action
as to cause too aective disturbing -currents

100
. wide a separation as practicable between it§™"

v

within the electrolyte, to which end. the cell -
is made of large diameter for 4 given amper-

age, and by precipitating the lead chlorid out

0 the electrolyte whenéver its admlxt,ure

therewith becomes sufficient to disturbsthe

110
operation or seriously diminish the efficiency, o

which is best done by discontinuing the cur- - B

rent for a short time to enable the heavy

to settle, or by opening the ta(f-hole Q the
cell may "be emptied of the lea

lyte introduced through the
case the chlorids that are’

has been precipitated , whereupon the sodium
chlorid ‘may be drawn 'off ‘or decanted: and
used as fresh electrolyte.

chlorid and
sodium chlorid and refilled with fresh electro- . .
pipe J. “Tnsuch™
rawn off may be
left in a settling vessel until'the lead ehlorid |

salt

115
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“If the two salts

! are not thus drawn off, “the - lead chlorid

ﬂraduelly accumulates as.the glectrolysis
proceeds so that its level rises; ‘and to keep 1t

as remote as possible from the eathode 1t 1S
drawh. off at intervals.thfough the tap-hole -
. Fresh electrolyte ¥ gilded at intervals

tllrough the pipe.J.. /The Jead cathode re-

125

. 130
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* Qur process is useful not only in case of .

sodium, but also in the electrolysis of other -
‘metallic chlorids. The process 1s generally |

~ applicable to the production of any metal-
sufficiently light to float upon 1ts salt used
‘as the electrolyte. The anode must ‘be a
‘metal materially heavier than this electro-

IO

20

. metal.ow}rlymg'-the_-a.node5 and remote from |

30

lyte and having an affinity for chlorin or
other electronegative element, so as to take
up this element and prevent its interfering
with the process by an independent reaction.
Qur process is chiefly useful for the electrol-
vsis of chlorids, but may also be used with

other haloid salts. o
“We claim as our invention—

" 1. The process of producing light metals
from their salts, which consists 1n electrolvz- .

& ;

ing the fuse salt m the presence of a soluble |

anode of heavy metal beneath, and a cathode
above, thereby forming a salt of the heavy

the cathode, and preventing eirculationof sald

heavy-metal salt upward through the elec-
trolyvte, whereby to avoid contact of such
salt with the cathode. ~
yroducing light metals
_ }1_ consists 1n electrolyz-
~ing the fused salts in the presence of a solu-

“2. The process of
from their salts, whic

ble anode of heavy metal beneath, and

cathode above, thereby forming a salt of the |

|

|
heavy metal overlving the anode, and divid- |

ing the electrolyte by a diaphragm between |

such salt and the cathode whereby to prevent |
“circulation and confine such salt to the lower
part of the cell to prevent 1its reaching the

cathode.

3. The process of producing light metals
from their salts, which consists 1 electrolvz-
ing the fused salt in the presence of a soluble

W]

{

{rom their salts, which co ectroly
ing the fused salt 1n the presence of a soluble
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anode of 1‘iea;iry metal _bé-neat"h and 'a;.c&thodel 40

above, whereby is formed a salt of the heavy

metal, and periodically permitting the pre-

4. The process of producing light metals
nsists in electrolyz-

anode of heavy metal beneath and a cathode

above, whereby is formed a salt of the heavy '

metal, and discontinuing the electrolysis- at

intervals to permit the precipitation of the

heavy-metal salt which has become mixed
| with the electrolyte. AT

from their salts, which consists in electrolyz—
ing the fused salt in the presence of 2 soluble

anode of heavy metal beneath, and a cathode
above, thereby forming a salt of the heavy

metal, and drawing off the latter salt period-

ically to keep its level remote from the cath-

'.Ode.;.

6. T he process of '1)r0duci11g"1'ight- metals

cipitation of the heavy-metal salt which has
become mixed with the lectrolyte. .~
45
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5. The process of.proch.ici:ng li'ght‘._met-a'.ls o
55,

| 60';. |

from their chlorids, which consists in elec- .

| trolyzing the fused chlorid in presence of &
soluble anode of heavy metal beneath, and a
cathode above, with a horizontal metal dia-
phragm dividing the electrolyte, and period- -

ically drawing off the salt of the heavy anode .

metal beneath said djaphragm, and adding -

fresh electrolyte above the diaphragm. — — 7©
" In witness whereof we have. hereunto |
signed our names.in the presence of two sub-
scribing witnesses, .
7 7 FRANZ VON KUGELGEN. -
- ©  GEORGE.O.SEWARD.
Witnesses: o
- J. H. WEBB,
C. OFFERHATUS.
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