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1
This invention relates to the separation by se-
lective flotation of sulfide minerals from ores con-
taining sulfides of other metals.  More partic-
ularly, this invention is applicable to the.separa-
tion of sulfide. minerals, such as molybdenite,

from flotation concentrates containing sulfides of:

other metals such as iron and copper.

Molybdenite (MoS2) is the major source of the
metal molybdenum and :is found in sufficient
amounts for economic recovery. in a variety of
ores, many of which ineclude the sulfides of other
metals such as copper and iron, as well as the
molybdenite, Usually in such a mixed. sulfide
ore, the molybdenite is present only as a minor
constituent, and in such cases its separation con-
stitutes a real problem. The cost of such a sep-
aration has to be kept low in order to be com-
petitive.”:

--One method ‘that has been used is to subject
a flotation concentrate of the mixed sulfides to
a further flotation step with the -addition of a
reagent such as dextrin to depress the flotation
of the molybdenite. - The concentrate from this
operation is then refloated to separate a further
amount of molybdenite, and the combined tail=-
ings containing the molybdenite have to be sub-

jected to'further treatments such as dewatering,-

roasting at 300° P. or above, repulping and addi-
tional clegning. .

Another method that depresses the copper and
other metal sulfides involves a heat treatment,
such as steaming in order to obtain a separation
of the molybdenite from the copper and iron
sulfides. - Any -such heat treatment adds to the
expense of the:proecess and requires the use of
extra equipment. Also, a steaming treatment to
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produce depression of -copper and iron is-only -

effective ‘when the original concentrate treated
was obtained by using a xanthate as a collector.
..One. object of our invention. is the provision
of .a method: of recovering a sulfide mineral such
as molybdenite from a flotation concentrate con-
taining -g small:amount of the sulfide mineral
and relatively large amounts of other metal sul-
fides by a simple flotation process involving the
addition of inexpensive reagents in small amounts

‘to.depress- effectively the sulfides of the other

metals and allow the desired-sulfide mineral or
minerals to be recovered in the froth. - -

./Another object of this invention is the provi- 3

sion:of such a selective flotation method in which
the depression of certain metal sulfides is accom-
plished-without any heat treatment by the addi-
tion to or formation in:the pulp of a polysulfide

and a th1osulfate along with one or more water. 5

soluble-metallic salts, -
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. for ‘this - purpose.
" method of preparing such a mixed polysulfide and

2

‘We have found that a combination of 'a poly=~:
sulfide and .a thiosulfate in‘a flotation medium,:
particularly when'used. in the presence of one:or;
more water soluble metal salts, has-a sufficient
selective depressing effect on the flotability: of
certain metal sulfides, such as the sulfides-of cop-
per and iron, to permit other sulfide minerals;
such 'as molybdenite, to be separated or concen-
trated in-a froth. . Such a treatment-is effective
when . applied. to-a mixed sulfide flotation con-
centrate, even though he unthickened concen-
trate before such treatment contains the usual
quantities of organic collector and frothing agent.
In fact, such a treatment may be even more effec~-
tive when applied to a repulped concentrate. - The:
collector is either destroyed in some manner-or,
rendered sufficiently ineffective by these reagents.
to permit efficient selective flotation in the treat-:
ment of such a concentraie. . Also, we have found
that some of the frother Which'may'be in such
a concentrate is likewise either destroyed or ren-.
dered innocuous by the presence of these reagents
without any further treatment. In fact, it is
usually necessary to add. additional frothing
agent in order to obtain froth of the type needed
for-the selective flotation treatment of the con-.
centrate.

‘We have further discovered-that the comblna-
tion of a polysulfide and thiosulfate operates sue-
cessfully, although either one alone in relatlvelyi
pure ‘form does not produce -the same results.
Any of the various polysulfides and thlrosulfates-
that are suﬁ”xmently soluble in water, such-as‘the
salts of the common alkali and alkaline earth
metals and of the ammonium radical, can‘be used
One sample and economic

thiosilfate reagent'is by heating sulfur with an’
aqueous solution or suspension.of alkali metal or:
alkaline earth metal hydroxide. ~The reaction
product of such g treatment is g mixture contain-
ing substantial proportions of both the polysul-’
fide and thiosulfate. For exampile, an aqueous’
suspension of lime may be heated with sulfur to
form a mixture of calcium polysulfide and thio-:
sulfate which is very effective as a selective de=
pressing reagent in the treatment of mixed sul-;
fide flotation concentrates. . While our invention
is not limited thereto, a good working range- of:
proportions . in' preparing such a reagent :is:a.
product made by heating a mixture containing,
by weight.on a dry basis 60 to 40% of CaO Wlth_-
40 t0 60% of sulfur. .

Other methods may be used for preparing thej
mixture of polysulfide and thiosulfate. For ex~

- ample, the  relatively pure compounds can be.




