I0

20

30

4O

45

UNITED STATES

PaTeENT OFFIcE.

. HARALD DE RAASLOFF, OF NEW YORK, N. Y.
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To all whom it may concern:

Be it known that I, HARALD DE RAASLOFF,
a citizen of the United States, residing at the
city of New York, borough of Manhkattan, in
the State, of New York, have invented a cer-
tain new and useful Process of Hitracting
Precious Metals from Ores, of which the fol-
lowing is a specification. S

This invention relates to improvements in
processes for extracting precious metals from
ores.

More particularly, the invention relates to

the use of liquid air in connection with eya- |
pre-
cious metals to furnish the oxygen which is

nid of potassium and other solvents of

needed to break up the solvent and set free
the active element, which will then dissolve
the precious metals, which, for example, in
the case of a solution of.potassium ¢yanid,
will combine with the alkaline metal, setting
cyanogen free to dissolve the gold. The proc-
ess 1s intended to be applied to the ore, the
concentrates, or the tailings, particularly
where the (ore) material to be reduced. is

ground to a fineness producing whatis known

as ‘““‘slimes.”

It has been long known that the use of OXYy-
gen ishighly beneficial in connection with the
cyanld process of separating gold and other
precious metals from their ores; but hereto-
fore the oxygen has been obtained by the use
of chemicals—such as hydrogen peroxid, ba-
rium binoxid, and peroxid of manganese—rthe
cost of using which has been so great as to
render their use impraecticable for low-grade
ores. I have, however, found that by using
liguid air I obtain the oxygen in an intensely
active and efficient condition at a low cost.

My process also has the great advantage
that it enables n:
tion to the pulverized ore without previous
roasting of the ore. o

In applying my invention I may either in-
troduce the liquid air into the vat containin o
the pulverized ore and solution or may first
allow the nitrogen to evaporate and then in-
troduce the active oxygen. In the former

case the liquid air is introduced into the vat,
and as the temperature of the liquid air rises
to 320° Fahrenheit and above the nitrogen
evaporates, leaving the oxygen, which does
not evaporate until the temperature of the

orated and the temperature risen

me to apply the c¢yanid solu-

' liquid air reaches 300° Fahrenheit, in an in-

tensely-active condition, wherein it immedj-

| ately combines with the alkaline base of the

cyanid, setting more or less of the cyanogen
free, which then dissolves the gold. In the
latter case an open receiver of liguid air is
allowed to stand until the nitrogen has evap-
ApPProxi-
mately to 300° Fahrenheit. The arrival of
the liquid airat this condition can be readily
determined by pouring off a small quantity
and plunging a piece of steel wire heated to
redness into it. If the nitrogen has evapo-
rated, the wire will burst into lerce flame.
Now theliquid air (orliquid oxygen) is drawn
off into another vessel and mixed slowly with
the cyanid solution and the ore, such a quan-
tity of oxygen being introduced into the vat
as will be certainly sufficient to enable all the
gold to displace alkaline metal in the cyanid.
The oxygen then quickly combines with the
alkaline metal of the ecyanid,settin g Iree more
or less of the cyanogen, which dissolves the
gold.

The beneficial effect of the addition to the
potassinm-cyanid solution of su bstances, such
as oxygen, which have a strong atlinity for
the alkaline base of the cyanid is discussed
and explained by T. K. Rose, of the Royal
Mint, in Science Progress for 1898, page 3086,
and the formula for the general reaction is
there given as probably

4Au+8KCy+0,+4-2H,0 =4KAuCy,}-4KO1I.

I can of course draw orpour the oXygen into
the cyanogen solution directly from the open
receiver without first drawing the oxygen off
into a separate vessel, and it is desirable to
agitate the cyanid solution after the liquid
air or oxygen has been added to facilitate the
action of the oxygen on the cyanid. Having
obtained the precious metal in solution, it is
then separated therefrom by precipitation
with zine by electrochemical action or by any
other method as now practiced, this present
invention relating to improvements in the
process of dissolving the precious metal by
suitable solutions, not to the particalar
method of obtaining the gold from such solu-
tions. |

Now, having described my lmprovements,

| I claim as my invention-—
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1. The improvement in the processof sepa-
rating precious metals from their ores, con-
sisting in mixing with theore a solution con-
sisting of a base and a solvent for precious
metals, which solvent is capable of beingsep-
arated from the said base by oxygen, and add-
ing liquid air to the ore and solution, sub-
stantially as described.

2. The improvementin the process of sepa-
rating precious metals from their ores, con-

sisting in mixing with the ore a solution con- |

sisting of a base and a solvent for precious
metals, which solvent is capable of being sep-

arated from said base by oxygen, evaporating

nitrogen from liquid air, and adding the oxy-
ogen which remains to the mixed ore and solu-
tion, substantially as described.

HARALD DE RAASLOFKT.

In presence of—
BERNARD J. ISECKE,
REUBEN I. KATZ.
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