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UNITED STATES PATENT OFFICE.

YHILIP M. McKENNA, OF WASHINGTON, DISTRICT OF COLUMBIA.

S PROCEéS OF TREATING FERROTUNGSTEM

1,208,596.

Neo Drawing.

10 all whom it may concern.:

Be it known that T, Prrrre M. McKrxna,
a citizen of the United States, residing at
Washington, in the District of Columbia,
have invented certain new and useful Im-
provements in Processes of Treating Ferro-
tungsten; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the same.

Comnercial ferro tungsten is usually a
product produced by treatment of the ore in
an electric furnace and generally ¢éontains

substances, particularly sulfur, phosphorus,

and carbon, in objectionable ~quantities,
especially when the protluct is to be used in
the manufacture of what is known as high
speed steel. : )
The present invention has for its object
the elimination; or the material reduction in
percentage, of such deleterious substances,
and especially the elimination of the suifur
content. o . .
In accordance with the present invention

" the lump ferro tungsten alloy is reduced to
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a connninuted condition, preferably by
grinding. This comminuted ferro tungsten
is then subjected to the action, of an acid
which. acts npon the ‘material to combine
with some or all of the impurities, with the
result that the sulfur may be. practically

eliminated and the percentage of phospho-

. rus and carbon materially reduced, while the
- metallic condition of the ferro-tungsten alloy
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- employed. -

(ivon tungstide) is’mot changed. After

treatinent with the acid'the comminuted sub--

stance 1s washed with water to eliminate-the
acid and any materials dissolved therein,
and subsequently dried for use. The acid
which is preferally used is muriatic acid of
commereial gravity ; that is to say, approxi-
mately of 20° Baumé, and the proportion of
acid used is preferably about- thirty-seven
and one half per cent. Dby weight of the ferro
tungsten treated, but acids having similar
properties may be employedy as will be ob-

vious to chemists familiar with metallurgical

chemsistry. For example, another acid which
might be employed, although, at this time
somewhat more, expensive, is hydrofluoric
acid; or sulfuri¢ acid might be used, the use
of the latter, however, requiring that the sul-
fates shall be completely washed out, and as
a commercial proposjtion this may be some-
what more difficult and expensive than the
washing necessary where muriatic acid is
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In the practieal utilization of the inven-
tion, it is found that, while the sulfur is re-
moved and the percentage of phophorus and
carbon materially reduced, there is alsc some
removal of mangunese and iron; althongh
the greater portion of the iron remains com-
bined with the tungsteh and is not acted
upon. Thus, the percentage of tungsten is
mereased, and winle the chemical reactions
are not deemed to he important for a com-
plete understanding of the invention; nor is
1t believed that the action is fully under-
stood at this time, still it may be stated that
1t is applicant’s belief that the sulfur is com-
pletely volatilized as hydrogen sulfid, and
that the phosphorus and carbon, or a large
proportion of the phosphorus and carbon
ave yemoved by the formation of hydrogen
carbids and phosphids. Regardless of the
¢hemical re‘uction in connection with any
one of these substunces, the process set forth
results in the climination of the sulfur and a
material reduction in the phosphorusand
carbon contents, withoul changing the me-
tallic condition of the iron tungstid alloy,—
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a result which is of great commercial value -

in the production of ferro tungsten.

After the re-action has taken place the so-
lation is completely washed out of the re-
maining ferro-tungsten with water, and the
comminuted ferro-tungsten itself is dried,
when it is ready for subsequent use, either in
the manufacture of high speed steel or other-
avise. : 8

What is claimed is:— .

1. The process of treating smelted ferro-
tungsten alloy for the removal of metalloid
hnpurities, which consists in. comminuting
the smelted mass, then subjecting the com-
minuted material to the action of an acid
which will combine with the impurities in
the production of hydrogen compounds and
which will not combine with the metallic
alloy. : : o

" 2. The process of treating smelted ferro-
tungsten alloy -for the removal of metalloid

impurities, which consists in comminuting-

the smelted mass, then subjecting the com-
minuted material to the action of an acid
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which will combine with the/impurities in -

the production ‘of hydrogen compounds and
which will not combine with the metallic
alloy, then washing out the acid solvent and
finally drying the comminuted ferro-tung-
sten : : )

110

« ¢ ’ i _ -
8. The prockss of removing sulfur from
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smelted ferro - tungsten, which consists in
. comminuting the smelted mass, then vola-
- tilizing the sulfur in the form of hydrogen

sulfid %w treatment with -an acid which will
+ -5 not combine Wwith the metallic tungsten alloy,
. And finglly. washing -and ‘drying the com-
njliniitddj;p}jo"auc_ig,.}_ co e

4. The process of removing sulfur, phos-
phorus and carbon from smelfed ferro-tung-
sten, which consists in grinding the smelted
mass, then treating it with muriatic acid of
approximately 20° Baumé, and finally wash-
ing and dryli.; ' 1¢ comminuted product.

. TP FPEILIP M. McKENNA.

4.



