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To all whom, it may CONCErIL: 1 of molybdenum Sﬁlﬁd, lime, and c&i’bon ma-y' '
Be it knownthat I, FREDERICK M. BECKET, | be expressed by the following equation:
_a subject of the Xing of Great Britain, resid- OMoS, 9803 = | B
‘ing at Niagara Falls, in the county of Niagara | Lo, 2 3‘_‘“[' N o-t-2CaS+CS,1-2C0 1) .
< and State of New York, have invented cer- | T 0 a + 05200, 55
tain new &nfll useful Im%‘ovements diLn Przc— and when calcium carbonate is used: e
esses of Producing Molybdenum and Its Al- I, - B
loys, of which the following is a specification. 2MoBS:+ 2(’3‘(’03_51‘54(’“90 3 CS 16CO '_(2). E
This invention relates to the production of | - Mo-+2CadS+0oe Al
ro fused molybdenum, low in carbon, directly | ~When calcium carbid is the-reducing agent 6o
from its sulfid ore, molybdenite, in a single | the reaction is as follows: |
operation. . B N N T o 9\
‘The usual commercial method of producing { _5M082+20&(fz“5M0' 2(13‘84—4052 (3) :
molybdenum comprises two steps, molyb- It is not necessary to adhere strictly tothe
15 denite (MoS;) being first roasted in an oxidiz- molecular proportions above represented, be- 65
mgdatn}fosphere to an oxid or mixture of | cause the reaction . LTy
oxids of molybdenum, which is then sub- A= ey A P
“jected to the reducing action of carbon in an-{-- MQ;SE_J_Q(’&Q_I—Q(?_TM0+Q’C?‘S+2QQ_ (4) RN
electric or other furnace. In order to gro- | may be made to take place to a limited ex- = . .
20 duce a low-carbon meétal by this method, it | tent, and the reaction L yo
'is necessary to usé an amount of the reduc- |- Y, N (Y OO (Y
ing agent somewhat less than that theoret- MOSg_l_Ca’O_}_%LQ_M0+0a9‘?+082+ﬂ(29 (5)
ically requisite and to maintain the tempera- | to an extent proportional to the additional - . . .
ture below tiie fusion-point of the reduced | quantities of lime and carbon employed, pro- = - T
25 molybdenum. The molybdenum thus ob- | vided the temperature is sufficient for the 75 .
tained is in the undesirable form of powder | formation of calcium carbid; but I have . 4
and contains several per cent. of the oxidsof | found that, irrespective of the proportionsotr-
molyvhdenum, chiefly the lower oxids—such | lime and carbon used, Equation 1 takes . - "
~ as Mo,0,. When the metal is produced in | place, and for this reason any calcium carbid
30 the fused condition, the oxids are generally:| formed is invariably contaminated with cal- 3o
~ eliminated: but the molybdenum contains an | cium sulfid. The intermediate forn}a'tmn. of .
objectionable proportion of carbon. The | calcium or other carbid is not essential to the
yield of molybdenum by this method is also | operation of this process, and, in fact, I have
- low. | - S produced thoroughly-fuséd molybdenum and
3¢ Another commercial method consists in re- | obtained a high-percentage recovery of the 8
duction of molybdenum oxid by aluminium. | metal according to the following reaction: -
- A fused metal of high purity is thereby ob- oY - .
tained; but the expense of the reducing ..‘?:MOSz—I—2MgQ—;%§ 'jl_ oMo + S —I—QOO (6)
agent is excessive. . _ o i = MRETAE A
40 1 have found that substantially pure | Furthermore, when the charge treated is so go
molybdenum may be-produced in the fused | proportioned as to obtain molybdenum metal
- condition by smelting in an electric {urnace | and a carbid simultaneously the carbon con-
a mixture of molybdenite, carbon, and an | tent of the metal produced is greater than 1s
oxid or other compound of an alkali or alka- | the case when the charge is made In accord-
45 line-earth metal, or by similarly treating a | .ance with Kquation 1. It is therefore pref- 95
" mixture of molybdenite and a carbid of an | erable to proportion the mixture practically -
" alkaline- earth metal, such as calcium car- | asrepresented in the typical equations,using
bid. ' | the alkali or alkaline-earth oxids or carbon- -
| As typical of the process, the chief reaction | ates, and _especlally_: the,_._qa,rbon_, 1 _but_,sl_l_gh_t o
5o which takes place when the Irﬁxture consists | excess to 1nsure a hlgh yleld Qf. _molybdenum;. 100
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The materials constituting the charge are
mixed and then brought to such a tempera-
ture in an electric furnace as to not only

cause the reaction to take place but to thor-

oughly fuse the reduced molybdenum and
allow of its complete separation from the
slag, which consists largely of an alkali or
alkaline-earth metal sulfid. 1 prefer to use
an electric furnace provided with two super-
posed tap-holes in order that metal or slag
may be withdrawn as desired.

The carbon bisulfid liberated from the Tur-
nace may be collected as such or utihized as
sulfur dioxid after oxidation by air.

This process possesses the important ad-
vantage that a fused molybdenum of low car-
bon content (not more than two-tenths of one
per cent.) and free from molybdenum oxids
may be produced from molybdenite in a

single operation by the use of very cheap.

raw materials as reducing agents.

In the production of ferromolybdenum,
molybdenum nickel, or other alloy of molyb-
denum I prefer to incorporate metallic iron,
nickel, or other metal with the charge pre-
pared for the reduction of the molybdenum,
of to introduce the required proportions of
these metals into the furnace at any time
during the operation; but the metals—iron
and nickel, for example—may be reduced
from their sulfids or oxids simultaneously
with the reduction of the molybdenum with-
out interfering with the process.

The mixture containing an alkali or alka-
line-earth metal and carbon, specified 1n cer-
tain claims, is to be understood as one In
which the metal may be present either as an
oxid, carbonate, or other salt, or asa carbad,
the carbon being either free or combined as
carbid.

I claim—

1. The process of reducing molybdenum,
which consists in smelting a mixture of

molybdenum sulfid and a desulfurizing

agent, as set forth.

2. The process of reducing molybdenum,

which consists in smelting a mixture contain-
ing molybdenum sulfid and a plurality of
elements capable of uniting with sulfur, as
set forth.

3. The process of reducing molybdenum,

which consists in smelting a mixture contain-

T

ing molybdenum sulfid, an alkali or alkaline-
earth metal and carbon, as set forth.

4. The process of reducing molybdenum,
which consists in smelting a mixture contain-
ing molybdenum sulfid, an alkali or alkaline-
earth-metal compound and carbon, as set
forth.

5. The process of reducing molybdenum,
which consists in smelting a mixture of
molybdenum sulfid, an oyxgen compound of
a metal having a relatively high affinity for
sulfur and carbon, as set forth.

6. The process of reducing molyodenum,
which consists in smelting a mixture of
molybdenum sulfid, a calcium compound
and carbon, as set forth.

7. The process of reducing molybdenum,
which consists in smelting a mixture of
molybdenum sulfid, calcium oxid and car-
bon, as set forth. '

8. The process of producing molybdenum
alloys, which consists in smelting a mixture
of molybdenum sulfid, a desulfurizing agent
and a source of the alloying metal, as set
forth.

9. The process of producing molybdenum
alloys, which consists in smelting a miixture

containing molybdenum sulfid, a plurality of

elements capable of uniting with sulfur, and
a soure~ of the alloying metal, as set forth.

10. The process of producing molybde-
num alloys, which consists in smelting a mix-
ture containing molybdenum sulfid, an al-
kali or alkaline-earth metal; carbon and a
source of the alloying metal, as set forth.

11. The process of producing molybde-
num alloys, which consists in smelting a mix-
ture of molybdenum sulfid, an oxygen com-
pound of a metal having a relatively high
aflinity for sulfur, carbon and a source of the

alloying metal, as set forth.
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'12. The process of producing molybde-

num alloys, which consists in smelting a mix-
ture of molybdenum sulfid, calcium oxud,
carbon and a source of the alloying metal, as
set forth. -

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

FREDERICK M. BECKET.

Witnesses: .

R. L. MacDowNavLD,

CaAs. M. Saxz.
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