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- do all whom it may c_mw@?*z@:

‘Beitknownthatl, HENRY SPENCER BLACK-

. MORE, a citizen of the United States, residing

at 200 South Ninth avenue, Mount Vernon,in

the county of Westchester and State of New

~York, have invented certain new and useful

Improvements in Processesof Reducing Met-

~als; and I do hereby declare the following to
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be a full, clear, and exact description of the
invention, such as will enable others skilled

in the art to whlch 1t appel t&ms to make and |
use the same. |

The object of my invention is to reduce

- metals from their double oxids—such as alu-
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minates, titanates, chromates, manganates,

&c.—In a rapid, efficient, and economical

~ manner; and it consists, essentially, in expos-
~ing compound oxids of the character afore-
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ment-ioned to the action of metallic carbids
in a heated or molten condition, substantially
as hereinafter set forth. |

My invention relates particularly to the re-
duction of alumininm and production of al-

loys therewith from metallic aluminates by
the action of a metallic carbid,

such as cal-
cium carbid, butis not eouﬁned to the reduc-

tion of aluminium'and' production of alloys

~ therewith, but may be applied to the reduc-
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. tion of many other metals, such as chromium,

manganese, titanium, &ec.
- It 18 well known that many attempts have
been made toreduce aluminium oxid by heat-

~ ing with carbonbut it is found that the great
amount of heat required to be -supplied to
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‘thus reduced.
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erform the reaction volatilizes the metal

by eombining the alumlmum oxid with an

oxid of another metal forming aluminates—

such as sodium aluminate, potassuun alumi-

nate, &e.—thatthe aluminium oxid combined

therewith can be readily reduced to a metal-

ten condition to the action of caleium carbid.
The manner in which I prefer to carry out

my process on a practical basis is to melt a

mixture of chlorid of sodium and potassium

 in proportion of about two parts, by weight,

of chlorid of sodium with one pa1t by wewht

of chlorid of potassium and add thereto alu.
so minium hydroxid. Thereupon a reaction

takes place liberating bhydrochloric acid and

I have found, however, that :

| stituent of the salt employed.

| prod ucing a mixture of potassium and sodium

aluminate which remains in a molten condi-
tion, or, in case of excess of the molten chlo-
rids, remains dissolved in or mixed therewith.
The aluminate thas produced forms the sub-
ject-matter of Letters Patent No. 618,772, 18-
sued to meon JJanuary 1, 1899, The reaction
which takes place may be illustrated by the

following chemical formula or equation:

ANaCl+Aly(OH) =

Na,ALO —l—"NdCl+2H O--2HCI.

I then add to this molten bath of alkali-metal
aluminate or molten allkali chlorids contain-

ing alkali-metal aluminate an equivalent of

calcium carbid, at which timo a 'reaction
takes place, finally produecing aluminium,
calcium oxid, alkali-metal oxid, and carbonie
oxid. If, however, the calcium carbid 1s in

excess of that necessary to reduce all of the

aluminium oxid present in the compound, an
alloy of calcium and aluminiom results. It
18 not necessary to state that cther metallic

| carbids may be employed—such as magne-

sinm carbid, aluminium carbid, &e.—so long
as the carbon content of the carbid employed
has greater affinity for the oxygen content of
the compound to be reduced, in which case
aluminium or alloys with the metallic base of
the carbid employed may be obtained. The
reaction which takes place may be illus{rated
by the following chemical formula or equa-
tion:

Na,Al,0,+CaC,=2A14+Na,04Ca0+2CO0.

55

6o

70

30

It is obvious also that I may reduce other

metals—such as manganese, titaniam, chro-
mium, &c.—by employing a double oxid of
said metals with an alkali metalforming man-
ganates, titanates, chromates, &e., it being

{ noted that the oxid of the heavier metallic
lic state by exposing the aluminate in a mol-

base of the compound exists as an acid con-
I can also
employ alkali-metal aluminate direct—u. e.,
not produced during the process of produe-
tion—withont departing from the spirit of
my invention.

The term ““metallic carbid” as employed
in this specification and c¢laimsisintended to
include any mixture of combination ot car-

| bids as well as a simple carbid per se, and
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the term ‘“‘metallic oxid” relates to oxid of | to the action of & metallic carbid capable of

a metal naturally existing in liguid or solid

form under ordinary atmospheuc pressure

and temperature before oxidation.
It is obvious that I can perform the reduc-
tion of the compound of metallic oxid with

‘alkali metal per sein molten condition by the

action of metallic carbid, or I can employ
in conjunction therewith other compounds
which may facilitate the fusion or reduction
by dissolving or suspending the same in a
state of fusion, the object being to reduce

- the compound of metallic oxid with alkali
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metal In a state of fusion by action of a me-
tallic carbid. I can also mix the ingredi-
ents and expose them to a heat capable of
fusing the compound to be reduced or add

either or both the compound to be reduced

and reducing agent after fusion or during
fusion, or I ¢an add to the fused bath_mme
compound to be reduced and reducing agent
from time to time as desired, ma,kmfr the
process continuous, w1thdrawmw the 1educed
metal at interv als without depmtuw from
the spirit of my invention, which consists in
reducing a fused eompound of alkali metal
with metallic oxid by the action of metallic
carbid.
Having now deseribed my in vention, what

I claim as new, and desire to seeu re by Letters

Patent, is—
1. The proceqs of reduecing metals which
consists in exposing a com pound_ of a metal-

lie oxid with an alkali metal in a molten state

reducing said compound.

2. The process of reducing metals which
consists 1n exposing a molten bath contain-
Ing a compound of a metallic oxid with an
alkall metal, to the action of a metal carbid
capable of reduacing said compound.

3. The process of reducing aluminium
which consists in exposing an aluminate in a
molten state to the action of a metallic car-
bid capable of reducing said compound.

4. The process of reducing aluminium,
which consists in exposing a molten bath con-
taining aluminate to the action of metallic
carbid eapable of reducing said compound.

5. The process of reducing aluminiam
which consists in exposing a molten bath con-
taining an alkali-metal aluminate to the ac-
tion of a metallic carbid capable of reduc-
ng sald compound. |

6. The process of 1eduemn‘ aluminium,
which consists in exposing an aluminate in a
molten state to the action of calcium car-
bid. | |

7. The process of reducing aluminiam
which consists in exposing a molten bath con-
taining sodinm aluminate to the action of
caleinm carbid.

In testimony whereof I affix my signature
in presence of two witnesses.

| HENRY SPENCER BLACKMORE,
Witnesses:
C. C. WRIGHT,
WARREN C. STONE
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