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To all whom it may corncern: o

- Beitknown thatI, GUSTAVE M. GOUYARD, &
-eitizen of the United States, residing at Den-
ver,in the county of Arapahoe and State of

Colorado, have invented certain new and use-

~ ful Improvements in Processes of Concentrat-
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ing Zinc-Bearing Sulphide Ores; and I here-
by declare the following to be a full, clear,

and exact description of the same, such as

will enable othersskilled in the art to which

1t appertains toapply the invention.
As is well understood, the usual practice

“for obtaining the precious metals from sul-
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phide ores bearing zine, lead, &e.,and con-

‘taining silver, &e., consistsin first concentrat-

ing the ores (which is done at the mines) for
the removal of the lead and iron, and sec-

ondly, the roasting of the ores as a prelimi-
nary to smelting (which is done at the works)
for the elimination of the sulphur; and in
sald roasting process, when the sulphur is

nearly eliminated, the heat is so increased as
to fuse and cake the lead, and form a mass
for the smelting furnace. The close specific
gravity of iron (7.78) and zine (7.13) renders
the concentration process a very delicate and
difficult one to conduct cheaply on a commer-
cial scale; and the presence of a very large
per cent. of zinc in the concentrate, as deliv-
ered to the smelter, adds considerably to the

~ cost of smelting.

My invention has therefore for its object,

- first to facilitate the concentration of refrac-
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tory zinc-bearing sulphide ores, such as are |

found in Colorado and elsewhere; and sec-

ond, the production of a concentrate com-
paratively low in zinc, and therefore of great-

ly increased value to the smelter.  The zinc

bearing sulphide ores referred to, and to which

my invention more especially applies, consist

of zinge, iron, lead, silver, silica, and other for-

eign substances in small quantities. The
zine in such ores is known as sphalerite or
zine in the form of zine blende, and the iron
occurs generally in two forms, about ninety-
eight (98%5) per cent. of the whole being iron

pyrites (FeS,) and the balance (two per cent.)

being pyrrhotite (Fe.S,).
- My invention, therefore, generally stated,
consists in sujecting zine bearing sulphides,

of the class above stated, or their equivalents

to the following steps: first so roasting the

——

| ore as to obtain a magnetic oxide of iron, sec-
ondly, passing the ore thus roasted, through
a magnetic separator for the elimination of
the magnetic oxide, and fially,concentrating
‘the tailings of the magnetic separator for the
elimination of zine. Inorder, however, to ob-

tain the best results, the roasting of the ore = - -
6o

should be so conducted, that the final stage, or
that wherein the sulphur is almost—or en-
tirely—driven off, shall be conducted without

‘materially increasing the heat of the furnace

and in the presence of areducing atmosphere,
whereby a portion of the contained lead is
precipitated or deposited on the iron and can

be eliminated therewith in the subsequent
step of magnetic separation or elimination ot

the iron, and this particular method of roast-
ing the ore for the purposes of separation and

concentration, forms in itself a subordinate,

but valuable, feature of my invention, as,
where more than five per cent. (5%;) of lead is
present with the iron product, the lead 1s al-
lowed and paid for, and not otherwise.

As mines and smelters almost universally
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compute by the ton of two thousand (2,000)

pounds, therefore, wherever hereinafter a per-

centage 1s specified, it is fo be understood as

a percentage of such a ton of ore or product
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as the case may be, and wherever I refer to

weight (as for instance eleven and one-half

‘ounces silver) it is such an amount to the ton

of ore or product as the case may be.
I will now proceed to describe my invention
1n detail. I take an ore, which for the pur-

poses of illustration may be said to contain:
thirty six per cent. sulphur, nineteen per cent.

lead, twenty one and three tenths per cent.

iron, seventeen and three tenths per cent.

zine, one per cent. silica, and eleven and oue

half ounces silver: = -
(369 S.—199% Pb—21.83% Fe—17.39% Zn—

126 B10,—11, % 0z Ag.) -

This ore I first roast at a low heat, or as is
now commonly done at the smelting works,
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until the sulphuris nearly eliminated, and at

this stage of the roasting process, instead of

raising the heat as is done at the smelting
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works, I maintain the same low steady heat
as near as possible,and also at this stage pro-
duce in the furnace a reducing atmosphere,
adding fine pulverized coal in order to con-
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form.(Fe;0O,) or a magnetic oxide of iron.

vert the two forms of iron, viz: Iron pyrites
(FeS,) and pyrrhotite (Fe.S;) into a single
In-
cidental to the operation of roasting as thus
conducted, there is deposited or precipitated

~upon the magnetic oxide a certain per cent.
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of thecontainedlead, whichean be eliminated
with the iron in a subsequent stage of the pro-

cess. As a result of this first roasting step, 1
get a product containing five per. cent. sul-

phur, twenty eight and one half per cent. lead,
twenty five and eight tenths per cent. iron,
sixteen and seven tenths per cent. zin¢, one
and two tenths per cent. silica, and fourteen
ounces of silver.

(5% S—28.59% Pb—25.89 Fe—16.7% Zn—
-_ 1.295 Si0,—1% oz Ag.)

This produet is then passed through a mag-
netic separator, and I obtain two products as
follows: The first which I term ‘“magnetic”
and which constitutes about forty six (46 %)
per cent. of the mass, contains

110z Ag—17.3% Pb—1.3% Si0,—45.5% Fe—
7.59% 7n.

~ The second which I term “non-magnetic”
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which constitutes about fifty four (549¢) per
cent., and which contains o

15.6 0z Ag—37% Pb—1.49%; Si0,—9.5% Fe—
| . 24.89% Zn.

It will be- noted that the first or © magnetic”

-product, while it runs. high in iron (45.5 per
35

cent.) runs very low in zine (7.5 per cent.);
and that the second or ‘“non-magnetic’ pro-
duct runs low in iron (9.5 per cent.) and high
in lead (37 per cent.) and zinec (24.8 per cent.).
This second or “non-magnetic’” product 1S
then concentrated by any of the well known
methods, and as the specific gravity of lead
(11.36) is so much greater than that of zinc
(7.13) the lead is readily separated. As a re-
sult of this concentration I obtain two pro-
ducts: The first which I term “lead concen-
trate” will contain

99.2 0z Ag—T71% Pb—0.5% Si0,—99% Te—
7% 7,

while the second which I will term “zine con-

centrate,” will contain

9 0z Ag—3% Pb—2% $10,—10% Fe—
42.2% Zn.

By the process hereinbefore deseribed 1 ob-

tain, as will be noted, first the “magnetic”
product

11 oz Ag—17.3% Pb—1.3% Si0,—45.50¢ Fe—
' 7.504 Zn:

rich in iron ore; and second, the “lead con-
centrate”

92.2 0z Ae—T719% Pb—0.5% Si0,—9% Fe—

7% Zn.

rich in lead; and in both, the zine has been
reduced to seven or eight (7% or 82g) per
cent., and the sulphur to five (627) per cent.
or less; a very desirable feature, as the smelt-
ers give a better price for products low in
zine and which contains little or no sulphur.

Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

ent, 18— | - |

1. As a step in the concentration of zinc
bearing sulphide ores of the class specified,
the process herein desceribed which consists
in subjecting the ore at the final stage of
roasting and when the sulphur is nearly or
entirely eliminated to a low heat in the pres-
ence of a reducing atmosphere which reduces

! the iron in the ore from its two forms (EFeS,

and Fe.S,) to the common form of magnetic
oxide (Fe,0,) and precipitates lead thereon,

then separating magnetically the roasted pro-

duct whereby is obtained a magnetic product
containing a large percentage of iron oxide
(Fe,0,) and lead, and a non-magnetic product
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which is concentrated; substantially as and

for the purpose specified.

9. The process of separating lead and iron
from sulphide ores carrying lead, iron, zine,
and sulphur which consists in crushing the
ore, roasting the ore, and mixing at the last
stage of roasting a small percentage of fine
pulverized coal which renders the iron in the
ore magnetic and precipitates the lead on the
iron, and then separating magnetically the
magnetic material which consists of the iron
and lead precipitated thereon, from the non-
magnetic parts of the ore,and thus obtaining
a valuable magnetic product substantially as
described. - _

Intestimony whereof I affix my signature,in
presence of two witnesses, this 21st day of
November, 1591.

GUSTAVE M. GOUYARD.

Witnesses: |
ALMARIN B. PAUL,
J. H. CRAGG.
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