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The invention relates to a method for the de-
sulphurization of metals and alloys in the solid
state.

According to the invention sulphur may be
removed from certain metals and alloys by heat-
ing such materials in vacuo in the presence of
included or added silicon at temperatures below
the melting point of the materials. The method
of the invention may be used with metals and
alloys of the type which have vapor pressures
substantially below that of silicon sulphide.
Among such metals are those in the same valence
groups of the periodic chart of the elements as
copper, titanium, vanadium, chromium and iron,
the forementioned metals being the Ilightest
members of these groups. |

In the solid phase, vacuum decarburizaticn of
high-carbon metals and alloys with an oxidant,
1t is often desirable to effect desulphurization of
the decarburized metals and alloys. The method
of the invention is particularly suitable for this
pPUrpose.

In the practice of the method of the invention
in the desulphurization of metals and alloys, sili-
con should be present in a stoichiometrical
amount at least equal to that required to form
silicon sulphide with the sulphur to be removed.
Silicon is usually volatilized as the monosulphide,
but the possible occurrence of the disulphide is
not excluded for the purposes of this applica-
tion. The material to be desulphurized should
ke In comminuted form to permit the ready es-
cape of expelled silicon sulphide as well as prox-
imity between reacting materials. The commi-
nuted material may, if desired, be compressed
into pellets or otherwise bonded together. 'The
heating stage should be conducted in vacuo, or
at very low pressures, and at a temperature below
the melting point of the materials employed.

The following specific example of the desul-
phurization of ferrochromium will serve to illus-
trate the principles and practice of the inven-
tion. A mixture of comminuted high-carbon fer-
rochromium and comminuted oxidized ferrochro-
mium in an amount sufficient to provide an oxy-
gen excess of 189% over that reguired to com-
bihe with the carbon of the ferrochromium was
prepared and bonded with chromic acid into pel-
let form. The pellets were divided into two por-
tions and treated as follows:

Both portions were heated at 1250° . for §
hours at an absolute pressure of about one m. m.
Of mercury. Aiter this treatment each portion
was reground and analyzed. Each portion con-
tained 0.08% sulphur. One portion was repel-
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Fc’omminuted marterial to
leted prior to said heating step.
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leted without any silicon addition. The other
porfion was mixed with a quantity of commi-
nuted silicon equal to 4.5% of the weight of the
portion and the mixture was repelleted. Both
portions were then reheated for an additional 8
hours at 1256° C. at an absolute pressure of about
one m. m. of mercury and then cooled and
crushed. Analysis of the two portions showed
that the silicon-treated material contained only
0.035% sulphur. The other material, which ex-
cept for the silicon addition, was otherwise
treated identically with the first portion, con-
tained 0.06% sulphur.

In this application and in the appended claims
whenever the word silicon is used, it is intended
t0 mean the element silicon, which may be added
as sillicon metal, silicon-bearing glloys, silicides,
or metallic silicon from whatever source derived.

What is claimed is:

1. Method for the solid phase desulphurization
of ferrochromium which comprises incorporating
with said ferrochromium to be desulphurized g
quantity of silicon at least equal to that required
stoichiometrically to form silicon sulphide with
the sulphur to be removed from said ferrochro-
mium; comminuting the material to be treated:;
and heating said comminuted material at VEry
low subatmospheric pressure and at an elevated
temperature sufficient to form silicon sulphide by
-regction between the sulphur in said ferrochro-
mium and the silicon incorporated therewith but
below the melting point of the material being
treated,

2. Method as claimed in claim 1 wherein the
be desulphurized is pel-

3. Method for the solid phase desulphurization
of high-carbon ferrochromium which comprises
1meorporating with said high-carbon ferrochro-
mium an oxidant in an amount at least sufficient;
stoichiometrically to react with the carbon to be
removed from said high-carbon ferrochromium
and silicon in an amount at least equal to that
required stoichiometrically to form silicon sul-
phide with the sulphur to bhe removed from said
high-carbon ferrochromium; comminuting the
material to be treated: and heating said commi-
nuted material at very low subatmospheric pres-

sure ,_and al a temperature sufficient to promote
reaction but below the fusion point of the charge.

4. Method as claimed in claim 3 wherein the
comminuted material to he desulphurized is npel-
leted prior to said heating sten.
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