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UNITED STATES

PaTENT OFFICE.

CARRIE J. EVERSON, OF CHICAGO, ILLINOIS.

PROCESS OF CONCENTRATING ORES.

SPECIFICATION forming part of Letters Patent No. 348,157, dated August 24, 1886.

Application filed Angust 29, 1885.

To all whom it may concern:

Be it known that I, CARRIE J. EVERSON, of
Chicago, in the county of Cook and State of
Tllinois, have invented a certain new and use-
ful Improvement in Processes of Concentrating

Ores; and I do hereby declare that the follow-.

ing is a full, clear, and exact description
thereof. :

The discovery which forms the basis of my
invention is that metals and metallic sub-
stances in o comminuted state will unite with
compounds of fats or oils and acids, and that
sueh compounds will not unite with commi-
nuted quartz or other rocky gangue. The es-
sential feature of the method which constitutes
my invention, thercfore, consists in comming-
ling with pulverized ore a fat
animal, mineral, or vegetable, or a fatty con-
stituent or acid of an animal or vegetable fat
or oil, or any constituent of a mineral oil, to-
gether with an acid, either mineral or vege-
table, or a soluble neutral or acid salt, for the
purpose of effecting a union of the free metal
_or metallic portion of the ore with suchadmixed
material, whereby the same may be retained
in the subsequent separation of the quartz or
other rock therefrom by washing or other suit-
able means. B

The invention is more specially applicable
to the treatment of ores in which the metal
or metallic portion is mixed with quartz or
other rock as distinguished from the mixture
of mineral with clay, though it is applicable
to ores containing alumina, together with
quartz or other rock, to the extent of per-
mitting the removal of the silica or sand. .

The operation of concentration as a whole,
or in its practical form as applied to.the sep-
aration of rocky mineral ores, involves the re-
duction of the quartz or other rock coutaining
the mineral to a powder, the addition thereto
of the fat or oil and acid or salt, and the sub-
sequent removal of the gangue. '

If my invention is inapplicable to any par-
ticular rocky ores-or class or classes of roeky

_ ores, or to the concentration of any particular
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metal, such limitations are not now known to
me. Itscommercial value, however, will prob:
ably be restricted to it$ use in connection with
ores bearing the precious metals, such as gold,
-silver, and copper. .
Among the ores upon which T have operated

‘antimony, arsenic,

or an oil, either

Serial No. 175,0665. (Specimons.)

successfully by means of my invention are the
following: Ores containing native gold and sil-
ver, kerargyrite, argentite, argentiferous ga-
lena, and a variety of double and otherwise
compound sulphides of silver, with copper,
and other base-metal sul-
phides. I'havealso operated successfally up-
on pyritic-ores, white, yellow, green, and .in-
termediate shades, having variable constitu-
ents of iron, copper, arsenic, and sulphur, and
mostly auriferous, and having variable propor-
tionsof such constituents. Thavealsooperated
successfully upon ores containing tellurides of
gold, silver, and lead, and others containing
the oxides and carbonates of copper and the
carbonate of lead. All the metals or metallic
mineral portions of these ores are acted npon
by the admixture described, in such manner as
to permit the rocky gangue to be removed by
a washing process, after which the several
metals may be separated by the usual means.

In putting my invention:into practice any
fat or oil, and any acid, either mineral or veg-
etable, or any soluble neutral or acid salt, or

.any compound of fats and oils with appropri-

ate acids, may probably "be successfully em-
ployed, at least such is the case with all of
these agents with which I have so far experi-
mented. I have used petroleum and one of
its several constituents—namely, parafline-

55

6o

65

70

75

oils—also tallow, (melted,) lard, lard-oil, -

red-oil, (impure - oleic acid,) cotton-seed oil,
castor-oil, sperm-oil, and Tinseed - oil, and
sotiie combinations of these with each other.

The acids which I have employed are sul- -

phurie; hydrochlorie, _nitrie, ‘
acetic, oxalie, tannie, and gallic. I havealso
used the followihg salts, to wit: thesulphates

phosphorie, .

90

and ehlorides of sodium, zine, and copper, and

the double sulphate of potash and alumina:
The selection of the appropriate agents will,
however, be largely determived in the practi-
cal working of my invention by the considera-
tion of economy,which will ooviously exclude

thegreater number of thoseabove enumerated. -

A reasonably cheap and practicable use of my
invention will be as follows, the quantity named
being “suitable for laboratory ‘use and the
cliaracter of the ore specified, being substan-
tially that of an ore upon which T have sue-
cessfully operated by the preparation and- in
the manner héreinafter- deseribed.
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Take an ore assaying twelve ounces per ton
in silver and contalning forty-eight per cent.

silica, 6.3 per cent. zine, 1.5 per cent. cop-

per, fifteen per cent. iron and aluminiam, 6.5
per cent. lead, 14.18 per cent. sulphur, 7.19
per cent. arsenic. Of this ore take four (1)
ounces by weight in pulverulent form, pre-
pare a mixture containing sulphuric acid, cot-
ton-seed oil, and water, in all about twelve
fluid drams, of which ten drams are of water
and about two drams are acid and oil in the
proportiouns of fifteen parts of the oil and two
parts of the acid by measure. In making this
fluid mixture-the acid and oil are first mixed
with each other, the acid being added to the
oil very gradually, so that thetemperature will
not rise above 120° Fahrenheit. Thestirring
in of the acid should be thorough, as it tends "
at first to gravitate to the bottom. -After a
few hours; in a summer temperature, the mix-
ture will be ready for use, and, preferably, in.
such a temperature should not be prepared
long before using, though if it should have
stood long enough to solidify it should be
gently heated before adding the water thereto.
In winter or in air-tight vessels it mmay be kept
for a_number of weeks or even longer, and
then rendered fit for mixing with water by
heating gently when required for use. The
water may be advantageously added in install-
ments of about three equal parts, and the mix-
turestirred after caeh addition of water until it
stiffens. After stirring in the entire quantity
of water the compound is added to the ore, the
proportions of oreand compound being chesen «
with a view to producing a stiff mass after the
materials have been ineorporated, such pro-
portions being therefore variable in different
cases with this end in view. The stirring or
incorporation of the ore with the liquid should
of course be thorough forthe purpose of bring-
ing the mineral into contact with the oil and
acid as completely as possible, and after such
incorporation the mass isthen in condition for

- the washing out of the guartz by the action of

water which will be applied to the mass in

‘sufficient quantities for this purpose. The

washing should promptly follow the mixing;
and in this operation the mass bé opened out
or broken up and thoroughly stirred in the
water, in order that the sand or quartz may be
freed and carried away.. Intreating so small.
a bulk as above speeified the mass may be
squeezed repeatedly in the hand in a basin of
water, the substanceso manipulated being ex-
pressed between-the fingers each time it is
squeezed, and thus made to expose new.sur-
taces to the water from which the sand will be
detached, so as to fall to the bottomn of the
basin. In practice upon large massesany ves-
sel having an outlet or outlets at its bottom for
the escape of the water and sand will be suit-
able for this operation of washing, and me-

chanical means will of course be employed to |-

break up the mass. The concenftated min-
eral will accumulate in a pasty mass or lump
or lumps and will contain the metallic portion
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of the ore, together with the hydrated oil"and
acid, which latter may be removed by heat-
ing and afterward roasting, or by other suita-
ble means. The use of petroleum or of a con-
stithent thereof, either by itself or in combi-
nation with tallow, (heated,) cotton-seed oil,
or other fat or oil, will be even less expensive.

YWhen petroleum or a constituent thereof is
used the oil- should desirably be first mixed
with the ore, then water added containing a
suitable amount of free acid or a soluble neu-
tral or aeid salt, the quantity of water being

. ample for the washing-out operation, which is

to follow, and the quantity of acid sufficient
to cut the sand away from the otherwise co-
hering mass. In the case of petroleum or its
constituent, paraffine-oil, one or two fluid
drams of acid to one gallon of water is suf-
ficient for this purpose. The petrolenm which

7¢

75

8o

85

I have used was 30° Baumdé, and.I have found °

three flaid drams of oil abundant for prop-
erly moistening two ounces of heavy ore, or
in the ratio of about a barrel of oil to the ton
of ore, the amount being, of course, variable

-with the relative bulkiness of the ore.

In the use of petroleum, or of a liquid con-
stituent thereof, like parafline-oil, the condi-
tion of the concentrated mass is more liguid
than when a vegetable or an animal oil or a
fatty constituent thereof is used, and a some-

.what different means or method should be em-

ployed for removing the sand. In practice,
the concentrate, after thorough agitation of the
mass and detachment of the sand, will in this
case be preferably removed by means of a
constant overflow of water from a washing-

out’vessel, by which overflow the concentrate.

will be floated off. Devices and methods now

well known in wet separation of ores will be

suited to this part of the operation, bearing
in mind that the sand and mineral are merely
transposed or their relative positions are re-
versed, because the sand is heavier than the
mixture of mineral, oil, and acid. A. proper
selection of devices for this purpose will be
apparent to those skilled in the wet separation

-of ores. After removing the quartz or rock by

washing or any suitable means the mineral
may be roasted, in which operation the water,
if present, will be dispelled, the oil will burn
out, and the acid will be decomposed and elimi-
nated, in the case of sulphuric-acid, which

" will commonly be used, by conversion into

sulphurous-acid gas, which passesoff. "~ In case
fixed oils are used the mass may be allowed to
stand until the water has run off. To hasten
the operation of rémoving the water the mass
may be heated, say, to about 212° Fahrenheit
or less, whereupon the water will generally be
promptly freed and may be poured bff or it
may be evaporated. The operation of smelt-
ing is facilitated by the presence of the fat
acting simply as a fuel. - ‘
The disposition madeof the mineral or metal
after econceritration, whether by rozsting and
subsequent smelting or by smelting without
previous roasting, or otherwise, belongs to the
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after treatment and is not‘material to my pres-

~ ent invention.

The proportions in which the acids or salts
are added to the oils or fats may vary accord-
ing to the kind of -acid or. oil employed, and

‘also according to the kind of ore to be treat-

. ed; and the manipulation of the substances
~ employed may be varied -from. that above set

10

forth in either formula given. These matters
may be determined in individual cases by the
operator; and I do not, therefore, restrict my-

-self to any particular proportions of the sub-

. stances employed, though I have above indi-
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_ salt must be added to form the coagulum.
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cated proportions of certain acids and oils by
one of the other of which practical results may
be obtained upon almost all varieties of ores.-

1t is also not essential to my invention.that
the acid- or salt. employed with a vegetable
oil be added to the oil before the incorpora-
tion of the oil with the ore, as it is entirely
practicable, at least in most, and possibly in
all, cases, to first mix such oil with the ore and
thereafter add . the acid,
use of petrolenm. o

I am aware that it has been proposed.in a
patent to Tunbridge, No. 228,004, dated May
25, 1880, to recover finely comminuted metal
held in suspension in water by the use of soap
or a saponaceous compound formed by a par-
tial or imperfect blending of an_alkali or an
alkaline salt with a fat or an oil. The action
of the snap or saponaceous compound when
diffused through hard water containing the
metal in suspension is to-form with thelime
salp in the water a coagulum in which the
particles of inetal are enveloped and by which
they are held during « subsequent removal of
the watetr. When the water is soft a lime

disclaim the use of any substance in connec-
tion with the fats and oils capable of saponi-.
fying them. T also disclaim the method set
forth in said Tunbridge patent as being en-.
tirely dissimilar to that herein claimed. Said

.as set forth in the-

1

3

Tunbridge method is stated in said patent to’
consist *‘in first depriving the water of as much
earthy non-metallie matter as possible,’’ this
being effected by any of the ordinary methods
in use for that purpose, such as letting it stand
until the earthy matter precipitates., My in- 50
vention, on the other hand, has referencesole- -
ly to the separation of metal or metallic min-.
eral from earthy non-metallic matter, (rocky -
gangue,) and not to its subsequent separation
‘from water. In the practice of my method, 55:
moreover, the metal or mineral and non-me-
tallic matter (rocky gangue) are fogether and = -
in the first instance mixed with the fat or oil,
and the non-metallic matter is afterward sep- . -
arated from the metal or mineral by the pecu-
liar action ‘of the acid or soluble neutral or-
acid salt operating in the presence of water to-
detach the gangue from the mass. S
With the understanding that T am net re-. -
stricted in the matters mentioned, I claim; 65
broadly— . o T
1. In theseparation of pulverulent oxes con-
taining rocky gangue, the method of treat- .
ment herein deseribed, which!eonsists ia mix-
ing with su¢h pulverulent ore a fat ‘or an oil 70
or a constituent thereof; an acid or soluble
neutral or acid salt, and water, finally break-
ing up the mass to allow the sand fo separate’
therefrom. - o L R
2. The method, substantially as-deséribed,. 5.
of sepurating metals or metallic minerals from .
roeky gangues, which-eonsists in mixingafat = -
or an oil or a constituent thereof with pulver-
ized ore and washing out the gangue with
water containing an acid or a soluble neutral So
“or acid salt. - . o S
In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses., c ’
.~ 'CARRIE.J. EVERSON.
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- Witnesses: .
M. E.DayTOoN, -

G. F. LANAGHEN.



