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To all whom it may concern:

Beit known that we, Franz vox KiGRLGEN,
residing at Holcombs Rock, in the county of

Bedtord and State of Virginia, and HeizricH |-

5 DANNEEL, residing at Br eshu Germanv,, both
subjects of the German Empel or, have in-
vented certain new and useful Improvementfq
n Processes of Obtaining Metals, of which the
following is a spemﬁc,a,tlon

1o Qurinvention relates toanelectrolytic proc-
ess for the obtaining of metals from their ox-
ids or for the obtammw of alloys of various
metals and for the obtammcr at the same time

. an alkall oxid and a halogen.

15  Alkali hydroxids are at present generally
obtained by the electrolyzing of A(UEeoUs SO-
lutions of alkali salts. There are some proc-
esses, however, which depend on the elec-
trolyzing of a tused alkali salt and the con-

20 sequent separation of the metal at the cath-
ode, after which it is converted into an oxid
or a hydroxid. Such a process involves a
great consumption of electrical energy on ac-

count of the high voltage required for the-

25 separation of the alkali metal from its salt.
By the use of a suitable depolarizer. such as

oxygen, the voltage required for separation

of the alkali can be reduced. There are a
nhumber of metals which are ordinarily reduced
30 from their ores with carbon, which process
involves various difficulties and disadvan-
tages. Such metals, for example, are tin, alu-
minium, &c.
- propose to introduce the oxygen in the form of
35 an oxid of such a metal at or adjacent to the
cathode of a cell, so as to'depolarize the prod-
ucts passing to the cathode 1n the same man-
ner as free oxygen, though in a less degree.
There will then be formed at the cathode
40 (with an electrolyte consisting of an alkali
salt) not the alkali, but the oxid thereof, and

the metal which was before combined with

oxygen 1n the form of an oxid is reduced and
obtained as a pure metal. As an example,
45 we will deseribe the obtaining of tin from tin
oxicd, which at present is generally accom-
plished by reduction with carbon and with
oreat dli‘_lcultles and disadvantages. In our

According to our invention we

process there is the additional advantace of
simultaneously obtaining chlorin and sodium
oxid from the sodium ohlorld

In any suitable cell sodium chlorid ( tused
either beforehand or by the current) is elec-
trolyzed in the presence of tin oxid. The .
soclium from the chlorid separates at the cath-
octe and reduces the tin oxid, the chlorin of the
chlorid passing off at theanode. The follow-
Ing equation represents the operation, ap-
proximately:

Sn02+ 4N§LCI —Sn —I— 90]2 QNazO.

We may induce the formation of metallic
sodium at the cathode by using a low supply

| of oxygen or a high voltage, when there will

be formed a tin Sodmm alloy, of which the re-
ducing power can be utilized in the making
of metallic tin and solutions of alkalies. The
metallic tin goes to the bottom, and the so-
dium oxid sinks and covers the tin as a molten
layer adjacent to the cathode. Any suitable
means can be used for withdrawing these
products from- the chamber. TFor example,
they may be tapped off together, the tin fill-
ing the bottom of the mppmo—-pot and the
sodium oxid in a layer above it, so that they
can be easily separated. The sodium oxid
withdrawn may contain some salt, from which
it can be separated by fractional solution,
transforming the oxid into a hydroxid.

The process can be similarly employved for
obtaining other metals from their oxids or
for obtaining alloys from the oxids of two
or more metals—as, for example, aluminium
anc copper or tin and copper. The chlorin
developed at the dnodée can be used in the
manufacture of chlorid of lime and for other
purposes. Any other haloid than the chlo-
rid may be employed—as, for example, an
10did or a bromid—the chlorid, however, be--
Ing more generally and cheaply available.

The most important advantages of the proe-
ess are that it obtains at one operation three
commercial products—namely, the metal or
alloy, the alkali oxid, and the halogen. The

metal 1s obtained free from carbon The of-
ficiency of the process—that is, the ratio of
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the actual output to the theoretical—is very
high. Theenergy consumed 1s comparatively
little, the voltage required being low and cor-
responding to the voltage of decomposition
of a chlorid of the metal to be obtained. Ior
example, in the reduction of tin oxid as above
explained the voltage required is that which
would be necessary to decompose tin chlorid.
We have not determined exactly the mini-
mum voltage which will be effective; but it
is lower than that needed (about 4.2 volts)
for the decomposition of sodium chlorid.
The process may be carried out with very
cheap materials. |
The process may be carriecd out with a ereat
variety ot apparatus. In this apparatus the
materials may be added in continuous streams
or may be added from time to time in consid-
erable quantities. Ineither of these cases the
process 1s regarded as continuous 1n the sense
thatthe composition of the electrolyteis main-
tained substantially the sameas in the begin-
ning, and the reactions referred to are occur-
ring with substantial continuity. We have
llustrated diagrammatically in the accompa-
nying drawing the manner of carrying out
the process with a specific form of apparatus,
although it i1s understood that the particular
type of apparatus used is not essential to the
Process.
A 1sanelectrolyticcell

divided into an anode

~and a cathode chamber by means of a porous

diaphragm B. This diaphragm is not essen-
tial except to prevent the alkali oxid from
coing to the anode. The anode C is prefer-
ably of carbon and the cathode D of iron.
these being connected, as usual, with any
source of current, (indicated at E.) A bath
of fused sodium chlorid 1s provided in the
cell, and tin oxid is introduced into the cath-
ode-chamber. At the cathode sodium is lib-
erated and combines with the oxygen of the
tin ox1d. The reduced tin falls to the bottom
of the cell and is removed as desired. Chlo-
rin 18 liberated at the cathode and may be col-
lected in any suitable manner. The sodium
ox1d 1s withdrawn from the cathode-chamber
and additional sodium chlorid added in the
anode-chamber, soasto continue the reactions
referrecd to. The operations are substantially
the same with other alkaline haloids and me-
tallic oxids than those specifically referred to.

Though we have described with great par-
ticularity of detail certain processes embody-
Ing our Invention, yet 1t 1s to be understood
that the invention 1s not limited to the spe-
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cific processes disclosed. Various modifica-
tions thereof in the several steps and in the
order thereof and in the ingredients used may

- be made by those skilled in the art without

departure from the invention.

What we claim is—

1. The process which consists in electrolyz-
1ng a haloid of an alkali in the presence of an
ox1d of a metal, thus obtaining the metal, an
oxid of the alkali, and the halogen, and main-
taining a supply of the haloid and the oxid
by adding fresh quantities thereof as they are
decomposed.

2. The process which consists in introduc-
ing a metallic oxid into the cathode-chamber
of an electrolytic cell the electrolyte of which
1s composed of a haloid of an alkali. thus ob-
talning the metal, an oxid of the alkali, and

the halogen, withdrawing alkali oxid from

the cathode-chamber, and maintaining the
electrolyte by adding the haloid in the anode-
chamber. '

3. 'I'he process of obtaining a metal, an oxid
of an alkali, and a halogen, which consists in

electrolyzing the corresponding haloid of the

allkall in the presence of an oxid of the metal,
whereby the haloid is decomposed to liberate
the halogen and the alkali reduces the metal
oxid, forming the oxid of the alkali and free-
ing the metal, the operation being continued
by maintaining a supply of the haloid and the
metallic oxid and withdrawing the alkali oxid.

4. The process of obtaining metallic tin, so-

dium oxid and chlorin, which consists in elec-

trolyzing sodium chlorid in the presence of
tin ox1d whereby the sodium chlorid is de-
composed to liberate chlorin and the sodium
reduces the tin oxid forming sodium oxid and
freeing tin, the operation being continued by
maintaining a supply of the sodium chlorid
and the tin oxid and withdrawing the sodinm
oxid. ' 1 -

In witness whereot 1, I'ranz voN KUGEL-
GEN, have hereunto signed my name in the
presence of two subscribing witnesses.

FRANZ VON KUGELGEN. .

Witnesses:

(ro. F. SEWARD,
J. TURNER MOREHTAD.
In witness whereof I, HEinricH DANNEEL,

have hereunto signed my name in the presence

of two subscribing witnesses.
HEINRICH DANNEEL.
Withesses:
Joust ICATZ,
RICHARD ABLGG.

60

70

75

30

Go

95

100




	Drawings
	Front Page
	Specification
	Claims

