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SPECIFICATION forming ioart of Letters Patent No. 739,140, dated September 15,1908.
Application filed November 11,1902, Serial No, 130,847, (No model.)

To all whom it may concerr:

Be it known that we, CHARLES E. BAKER
and ARTHUR W. BURWELL, citizens of the
United States, residing at Cleveland, in the
county of Cuyahoga and State of Ohio, have
invented certain new and useful Improve-
ments in Apparatus for Oxidizing Metals Dis-
solved in Mercury, of which the following is
a specification.

This process is especially intended for the
oxidation and removal of metallic sodium
from the amalgam produced in electrolytic
cells in which a solution of sodinm ¢hiorid is
electrolyzed upon a mercury cathode.
sodinm is ordinarily removed from these
amalgams by bringing them in contact with
water or a dilute solution of caustic soda, the
sodinm decomposing the water and becoming
converted into hydroxid, which dissolves in
the water. The reaction, however, proceeds
slowly, and various efforts have been made
to increase the rate of oxidation, as by pass-

ing an electric current from the amalgam

through the oxidizing-electrolyte or by short-
eircuiting the amalgam to an electronegative
body placed in such electrolyte.

This apparatus comprises a vessel contain-
ing a layer of the amalgam to be treated, a
body of water, dilute caustic soda, or other

oxidizing-electrolytein contact with the amal-

gam, and pieces of carbon in contact with
both the amalgam and the water. 'We have
found that bodies of carbon which have been
produced by molding the body from a plastic
mass and then baking the product are of lit-
tle value for use in this apparatus, and we

use carbon from which the original molded |

surface has been removed, 8o as to expose
inner portions thereof. We preferably use
pieces of carbon having a rough surface,
which has several functions which will be de-
seribed in detail.

One form of apparatus which has been em-
ployed is shown in the accompanying draw-
ing, in which the figure is a vertical longitu-
dinal section.

The apparatus shown comprises a rectan-
gular vessel ‘1, having a cover 2. Near the
bottom of. the vessel and at opposite ends
thereof are pipes 3 4 for introducing amal-
gam and delivering mercury, respectively.
Pipes 5 6 are provided for introducing the

The:

oxidizing-electrolyte, such as water, and re-
moving the caustic-soda solution. Water-
inlet pipe 5 is preferably arranged directly
above mercury - outlet pipe 4, and -caustic-
outlet pipe 6 is preferably arranged above
amalgam-inletpipe 3. Thelayer of amalgam
7 and the body of water 8 lying upon it are
thereby kept in continuous movement in op-
posite directions. The pipes 3 4 may or may
not directly communicate with the electro-
Iytic cell in which the amalgam is produced.
The cover 2 has an outlet 9 for the hydrogen

or other gaseous product of decomposition of
-the electrolyte.

A number of. pieces of car-
bon, here shown as vertical rods 10, are placed
in contaet with boththe amalgam and the wa-
ter and preferably extend some distance into
or through the bodies of amalgam and water.
We have found that carbon bodies—such as
arc-light rods, which are produced by foreing
a plastic mixture of carbon and hydrocarbons
through a die and then baking the produet-—
are entirely unsuitable for usein this appara-
tus. This webelieve to be due to the fact that
when such a molded mixture is baked the hy-
drocarbons throughout the mass are driven
outwardto the surface and theredecomposed,
depositing a thin outer layer of substantially
pure carbon, and to the further fact that
such pure carbon does not come into satis-
factory metallic contact with mercury, so as
to be wetted thereby. If this criginal sur-
face of pure carbon, however, is méchanic-
ally removed, the inner portion, which almost
invariably contains a small percentage of
metallic iron, is exposed, and such surface,
which we term a ¢ secondary surface,” isread-
ily wetted by or amalgamated with mercury.
We have found that it is also of great ad-

_vantage to roughen the surface of the car-

bon bodies 10. A roughened surface pos-
sesses several advantages over a smooth one
in that it gives greater superficial contact
with both the mercury and the water, seems
to carry down water beneath the surface of
the mercury by capillary action, and more
freely delivers hydrogen from the surface in
contact with the water, thus decreasing po-
larization. Each body of carbon by reason

of its contact with the amalgam and the
amount of cathode-surface which it exposes
to the electrolyte serves to cause a vigorous
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reaction between the sodium in the amalgam,
acting as anode, and the water, whereby the
sodinm is soon oxidized and the resulting
oxid dissolved to produce a strong caustic so-
lution, which escapes through a pipe 6.

The apparatus may evidently be used for
removing any easily-oxidizable metal from
its amalgam with mercury.

The electrolyte employed may be one which
will furnish either oxygen or aay other nega-
tive radieal which it is desired to combine
with the metal held by the mercury.

The apparatus may be used for the reduc-
tion of organic compounds or for the decom-
position of solutionsof compoundsof metals
which are less positive than thatcontained in
the mercury.

Our carbon having a secondary surface
containing iron is to be distinguished from a
carbon mmade by embedding particlesof ironin
the carbon mixture while soft and then bak-
ing the produet. The operation of baking in-
variably causes the deposit of a layer of pure
carbon upen the surface of the artizle and
between the particles of iron. In our ear-
bon this skin of pure carbon is removed, ex-
posing the inner portion, which makes per-
fect electrical contact with the amalgam.

We claim—

1. An apparatus for oxidizing metals dis-
solved in amalgams, comprising a vessel econ-
taining the amalgam, an oxidizing- electro-
lyte in contact with the amalgam, and a piece
of carbon in contact with both the amalgam

: and the electrolyte, said carbon having a sec-

ondary surface capable of coming into direct
electrical connection with the amalgam, as
set forth. ’

2. An apparatus for oxidizing metals dis-
solved in amalgarss, comprising a vessel con-
taining the amalgam, an oxidizing-electrolyte
in contact with the amalgam, and a piece of
carbon in contact with both the amalgam and
the electrolyte, said carbon having a second-
ary surface containing iron and capable of
being wetted by or amalgamated with mer-
cury, as set forth.

3. An apparatus for oxidizing metals dis-
solved in amalgams, comprising a vessel con-
taining the amalgam, an oxidizing-electrolyte
in contact with the amalgam, and a piece of
carbon havinga roughened secondary surface
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in contact with both the amalgam and the
electrolyte, as set forth.

4, An apparatus for oxidizing metals dis-
solved in amalgams, comprising a vessel con-
taining the amalgam, an oxidizing-electrolyte
in contaet with the amalgam, and a piece of
carbon in contact with both the amalgam and
the electrolyte, said carbon having a rough-
ened secondary surface containing iron and
capable of coming into direct electrical con-
nection with the amalgam, as set forth.

5. An apparatus for oxidizing metals dis-
solved in amalgams, comprising a vessel con-
taining theamalgam, an oxidizing-electrolyte
in contact with the amalgam, and a piece of
roughened carbon in contact with both the
amalgam and the electrolyte, said carbon
having a secondary surface containing iron
and capable of being wetted by or amalga-
mated with mercury, as set forth.

6. An apparatus for oxidizing metals dis-
solved in amalgams, comprising a vessel con-
taining the amalgam, an inlet and outlet for
continuously supplying amalgam and remov-
ing mercury, an oxidizing-electrolyte in con-
tact with the amalgam, and a piece of carbon
in contact with both the amalgam and the
electrolyte, said carbon having a secondary
surface capable of coming into direct elec-
trical connection with the amalgam, as set
forth.

7. An apparatus for oxidizing metals dis-
solved in amalgams, comprising a vessel con-
taining the amalgam, an inlet and outlet for
continnously supplying amalgam and remov-
ing mereury, an oxidizing-electrolyte in con-
tact with the amalgam, an inlet for the elec-
trolyte above the mercury-outlet, an outlet
for the electrolyte above the amalgam-inlet,
and a piece of carbon in contact with both
the amalgam and the electrolyte, said carbon
having a secondary surface capable of com-
ing into direct electrical connection with the
amalgam, as set forth.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

CHARLES E. BAKER.
ARTHUR W. BURWELL.

Wibnesses:
A. C. BOWEN,
S. E. STONE.
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