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[571 ABSTRACT

Gold is recovered from ores by slurrying the ores with
an acid-salt mixture and treating the slurry with ozone,
whereby the gold is extracted in the form of a chloride
complex.

3 Claims, No Drawings
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RECOVERY OF GOLD FROM ORES

Acid-chloride systems have been used previously for
extraction of gold from ores. For example, chlorine and
acid, bleaching powder and acid and oxidizing systems
such as potassium permanganate-salt-acid have been
used. These processes were based on the dissolution of
the gold as gold trichloride, the trichloride further re-
acting in acidic media to form the tetrachloro complex,
HAuCl,. In all of these processes, however, the re-
agents were not selective for gold only, but reacted

with ferrous sulfides, magnesia, pyrite and carbona-

ceous material. Furthermore, the reagents were not ef-
fective in destroying refractory materials in the ores
and were, therefore, inefficient in dissolution of the
gold. As a result, roasting prior to extraction was often
necessary to obtain satisfactory gold recovery.

It has now been found that these difficulties of the
prior art process are largely overcome and an efficient
extraction of gold from its ores obtained by treatment
of an acidic aqueous slurry of the ore and a chloride
salt with ozone.

Any of the ores commonly used as sources of gold
may be used in the process of the invention. These in-
clude oxidized, reducing and carbonaceous ores. The
invention has, in fact, been found to be especially effec-
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tive in treatment of ores such as carbonaceous and ar- ~

seno pyrite ores, which are not amenable to conven-
tional treatment. The ore is initially ground, or other-
wise reduced, to a particle size of about 65 to 200
mesh. It is then mixed with about 35 to 50 percent by
weight of water and sufficient salt to provide a chloride
concentration of about 5 to 20, expressed as weight
percent of sodium chloride, in the resulting slurry. The
preferred salt, for reasons of efficiency and economy,
is sodium chloride. However, any water soluble salt ca-
pable of yielding the required chloride concentration
may be used. Other suitable salts include potassium
chloride, calcium chloride, magnesium chloride, etc.
Where sodium chloride is used, a concentration of
about 5 to 20 percent by weight is generally suitable.
However, the optimum concentrations of sodium chlo-
ride, as well as chloride concentration and other vari-
ables discussed below, may vary considerably depend-
ing on the type of ore treated and are best determined
experimentally.

Sufficient mineral acid is then added to the slurry to
provide a pH of about 0.5 to 1.8, preferably about 1.
The preferred acid is sulfuric, but hydrochloric or nitric
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acids may also be used. Ozone is then bubbled through
the slurry for a period of about 4 to 16 hours, with
ozone consumption corresponding to about 20 to 40
pounds per ton of ore. Temperature of the slurry during
the ozone treatment should be about 10° te 30°C, pref-
erably about 23° to 25°C. Atmospheric pressure is usu-
ally satisfactory, but a modest increase in pressure, e.g.,
10 to 15 pounds, may be used where particle sizes are
small, thereby requiring less agitation of the slurry dur-
ing the ozone treatment.

The following examples will serve to more particu-
larly illustrate the invention.

EXAMPLE 1

An oxidized ore (100 g) containing 0.4 oz/ton gold
was slurried with 10 g of NaCl in 200 milliliters of wa-
ter. Sulfuric acid was added until a pH of one was ob-
tained. Ozone was bubbled through the solution for 8
hours. Gold extraction was 95 percent.

EXAMPLE 2

A carbonaceous ore (50 g) containing 0.23 oz/ton
gold and 0.4 percent organic carbon and 5 g NaCl was
shurried with 100 milliliters of water. Sulfuric acid was
added until a pH of one was obtained. Ozone was bub-
bled through the solution for 5 hours. Gold extraction
was 92 percent. This same ore when treated by conven-
tional cyanidation yields only 32 percent gold extrac-
tion.

Experiments have also shown that reuse of the acid-
chloride solution with fresh ore gives good extractions
as long as the chloride concentration remains high.

What is claimed is:

i. A method for extracting gold from ores consisting
essentially of forming an aqueous slurry of the ore con-
taining a water soluble chloride salt in a concentration
sufficient to provide a chloride concentration of about
S to 20 weight percent, expressed as sodium chloride,
and sufficient mineral acid to provide a pH of about 0.5
to 1.8, and contacting the slurry with ozone for a period
of about 4 to 16 hours at a temperature of about 10° to
30°C.

2. The method of claim 1 in which the chloride salt
is sodium chloride.

3. The method of claim 1 in which the mineral acid

" is sulfuric acid.
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