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TO all whom it may concern: o
Be it known that I, NICOLAS LEBEDEFR, of

the city of St. Petelsbm , Russia, have in-
vented Improvementsin P 1oeesses of Kxtract-

ing Iron or Steel or other Metals from Ores

or Metalliferous Materials, of which the fol-

~lowing is a full, clear, and exact description.

IO

My invention relates to the direct extrac-
tion or manufacture of iron or steel or other
metals by treating ores or other metalliferous
materials or substances with carbonie oxide

in the manner hereinafter deseribed.

The process consists, essentially, in first
melting the ores or materials and afterward
tIeELblIlﬂ‘ them with carbonic oxide produced
ander celtaln conditions, as hereinafter set
forth, by the reaction of carbon upon carbonic

acid obtained from limestone or dolomite.
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In working this process in practice the ore
or other substance containing metal—copper
or nickel, for example—in the condition of

0XVg emz,ed combination is subjected to a

fusing or melting process with such propor-
tions Of. limestone or dolomite (uncalcined) as
are calculated to produce a certain reaction,
as hereinafter explained. This reaction may
be expressed by the following formula, in

~which R represents the metal to be extracted
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and whose oxide is contalned in the mater mls

under treatment:

9R0+n8102+0a0003—{—0 (2R0O,Ca0)nSi
0,1+2C0 = ‘?R—[—OaOn&O;—I—QOO |

Directly after the ore commences to melt and

cenerate carbonic acid from the limestone I
plaee upon the surface of the ore a thin layer
or covering of carbon, (coke, anthracite, char-

coal, or the like.) The carbonic acid elimi- |

nated from the limestone or dolomite pene-
trates the melted mass in jets or streams, and
then by the action of the carbon layer is con-
verted into earbonic oxide.
in contact with this gas is reduced, the reac-
tion which takes place being such as that ex-
pressed by the foregomrr fmmula In case
the materials are poor. in silica, quartz, clay,

or the like may be added 1n ou:ler to eonvew |

into slag or liquefy the lime or magnesia.
The opemtion may be performed in an
ordinary or regeneration reverberatory fur-
nace having a hearth or sole preferably of
basic materials. Ifor metals easily fusible—

such as copper—a simple furnace with flame |
may be employed. For metals requiring
¢s higher heat I prefer to use a Siemens fur- i

| nace.

‘T'he melted ore |

Furnaces suitable for this operation
being well known require no deseription.
Tt will of course be understood that suit-

able fluxes are used where they are required

to effect the fusion of the ore.

In order to utilize the carbonic acid to the
best advantage and prevent carburation of
the metal, the materials employed are ar-
ranged in the furnace in the manner next
hereinafter described. The limestone or dolo-
mite is placed on the sole in the first place
and a layer of ore is placed over it with a suit-
able flux, if necessary. When the ore com-
mences to melt, a small or thin layer of coke,
anthracite, or charcoal, preferably ground or
pulveuzed is placed on the top. The pure
iron, not being fusible, may be drawn out of
the furnace in the form of loops or balls, as
from a puddlmn*-furna,ce or after running off
the slag some ordinary pig-iron, or pr efera,bly
spiegeleisen , may be added in order to convert
the said iron into fusible steel emltzmunfr the
required percentage of carbon. | |

From the foregoing it will be undel%tood
that what dlstmwmshes or characterizes my
process 18 the melting ot the ore before the
carbonic oxide 1s caused to act thereon, the
sald oxide being obtained by the reaetion of

the carbon and of the limestone or dolomite, .

as hereinbefore described.
I do not broadly claim in connection Wlth
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the extraction of metals the employment in

a reverberatory furnace of mixtures of ore
with limestone and carbon either in the form
of a free or loose mass or in the form of
blocks, this not bemw new in 1tself

I claim—

QO

The process for the direct manufacture of

iron. and steel, also applicable to other met-
als, consisting in melting the ore or ietal-
llferous mateua,]_s or. plaeed upon a bed of
limestone or dolomite (uncaleined) and add-
ing or introducing carbon at the time when

tially as and for the purpose herembefore de-
scribed.

The foregoing specification of my improve-
ments in extlactmﬂ' 1ron or steei or other met-
als from ores or metalhferous materials signed

by me this 22d day of January, 1891.

\TICOLAS LEBEDERF.

Witnesses:
ROBT. M. IHOOPER,
HERNEST HISSIN.
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.the mass commences to melt, all substan-
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