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To all whom it may concern: =~
Be it known that we, Tromas L. WirL-
soN and Maximiuiay M. Harr, subjects of

the King of Great Britain, residing in Ot-

tawa, In the county of Carleton, Province of

Ontario, Canada, have invented certain new
and useful Improvements in Metallurgical
Processes, of which the following is a speci-
fication. | o

- The invention aims to provide certain
processes for securing silicids of calcium and

one or more additional metals. Such prod-

ucts are useful in desulfurizing, dephos-
phorizing and deoxidizing metals, and es-
pecially in the refining and treatment of
1ron and steel: and the improved process
permits the obtaining of such products in
large quantities, and at comparatively low
COSt, |

mixture of compounds of silicon, and one
or more compounds of additional metals,

with calcium carbid a double or multiple

silicid. of the calcium and the additional
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‘heat units may be use

metals are obtained. In this way the sili-

con may be utilized as a means for combin-
ing metals which it has heretofore been dif-
ficult or impossible to combine, such for ex-
ample as calcium on the one hand, and iron,
aluminium, magnesium, tungsten, vanadium,

nickel and analogous or other metals. The

smelting is preferably performed by expos-
ing the mixture in the presence of ‘carbon

to the action of an electric are, although

other methods of supglyigg the necessary
. As spectfic exam-

ples of the process of gbtaining the silicids,
the following descriptions refer to processes

- which we have carried out:—
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Example I:"A mixture of calcium car-
bid (CaC,) containing probably a certain

amount of a compound of magnestum, ground

- sandstone containing oxids of aluminium,
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silicon and magnesium and iron, and coke

were Ted to an electric arc furnace and sub-
jected to a current of comparatively low
voltage and high amperage. The coke and
the carbon of the carbid apparently com-
bined with the oxygen of the several oxids,

We have discovered that by smelting a

] of unreduced materials
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gave the following

analysis:—
Siliecon . ____________ - 372 per cent.
saletum_ . ___ . 988 v«
Iron _______________ e A4 1
Aluminium _______________ QT4 6¢
Magnesivm _______________ 406 ¢
Silica (S10,) . _____ 16.80 ¢  «
Carbid (CaC,) ___ - ____ 109 %  «

~ Example IT: With materials similar to
those used in Example I the product was
tormed into a pig. Analysis was made of
part of the pig taken from the inside, 2 sec-
ond sample taken from the outside layer and
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a third ‘sample that leaked away from the

turnace during the run, the quantities being
1llustrated in the first, second and third col-
umns respectively.. The analysis showed the
following quantities: '

No. 3.

- No. 1. No.2.
Silicon oo __ 54.57 - 46.20 47, 60
Calcium _____ 31.12 11.44 40, 44.
Iron . ______ 4,71 9, 40 7. 87
Alvminium___ 2. 83 3. 30 2.12

Magnesium_._.. Undeter- Undeter- Undeter- .

mined. mined. mined.
The sand used in these two e:s:a,rhples an-
alyzed as follows:. |
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Silica (S10,) oo 6. 55 -
Lime (CaQ) e ___ 0.77
Iron oxid (Fe,Op) o _____ 0. 75
Aluming (ALO,) o _______ ————— 0. 82
Magnesia (MgO) .o _________ 0. 28

The current measured 40 volts, and 6000
amperes. | o
The metals other than calcium which ap-

‘pear in the product may have been intro-
duced to a greater or less extent either as

1mpurities of the coke or as unreduced niag-
nesla, or other impurities of the carbid.
The quantities of the metals other than
calcium which are desired in the final prod-
uct may be secured by properly selecting
substitutes for or additions to the sand in-

“dicated in the above examples. For ex-
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- 50 leaving a silicid which including the slag | ample, a higher percentage oi magnesium 108



in the product may be secured by adding to |
the sand a certain quantity of magnesia,

preferably in the form of magnesite. The
percentage of aluminium in the final product
may . be increased by substituting for sand an

- ordinary clay containing substantial quan-
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"tltles of both silica and alumm‘x

Similarly
the iron content of the product can be in-
creased or a suitable content of tungsten,
vanadium, nickel and other metals may be
obtained in the product by the introduction

~1n addition to the silica, of iron ores, wolfram-
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ite and oxids, or other compounds of va-
nadium, nickel and other desired metals.

‘The mventlon 15 applicable to original

materials of various compositions to obta,m.
correspondingly varying products; and it is

~ to be understood that the compounds re-
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ferred to may be either natural or artificial
and may contain other elements than those
specl ﬁcally referred to.
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What we claim as our invention is:

1. Smelting a mixture of compounds of
silicon and at least one of the compounds of
the following metals namely, 1iron, alumini-
um and magnesium with calcium carbid to
obtain a silicid of the calcium and the above
named additional metal or metals.

2. Smelting a mixture of compounds of
silicon, carbon and at least one of the com-
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pounds of the following metals namely,

10N, aluminium and magnesium, Wlth cal-
cium carbid to obtain a 511101d of the calelum
and the above-named additional metal or
metals. .

It witness whereof we have hereunto set
our hands in the presence of two witnesses.

THOMAS LEOPOLD WILLSON.
- MAXIMILIAN MATTHIAS HAFF.
Witnesses: -
RUSSEL S. SMART,
PEARLE OARROW
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