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(Summary of Investigations, cont'd) -

2. - Selective Flotation of Molybdenite
from Bismuthinite, o

Investigations here and at ¥al d'Or plant show that,
to an appreclable degree, molybdenite enters a flotation froth
more readily than does bismuthinite. This difference is not
sufficiently great, howevef, to warrant hope that acceptable
concentrates and recoveries c¢ould be made in a milling process
based on it alone,

Attempts at depressing bismuth wilith special reagents
in the flotation circuit were likewise unsuccessfﬁl. The
flotation characteristics of molybdenite and bismuthinite are
so nearly identical that there is little‘hope of arriving at
a solution in~this mamer. Taking a broad view of milling at
La Corne, research along this line 1s seen tobe quite useless,
Depressing the bismuth into mill tailings would mean that it
would be wasted; the possibilities of an income tg be deféved
from sale of this as a by-product are too entiecing to warrant
elimination of the bismuth in such a way.

Table I shows results from tests using cleaner cells,
depressing agents, and fractional roasting to depress bismuth.

- Discussion of Table I.

In Table I are reported results from some of
our small-scale work on the problem. The first twe teéts,
8R' and 9R, show that only a part of the bismuth may
be depressed in four cleaner cells, with a lowr ecovery
of the MoSg2, Tests 10R, 11R, L30 and 2B show the ineffect-
iveness of depressing agents. Many other tests have been

made, especially with cyanide, trying to depress bismuth

(Table I appears on next )
(page. Text continues on)
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(Desehingplcdnttd)igations, cont'd) -

coating over the particles. Roasting also probably mdkes the
bismuthinite more easily soluble because it is thus oxidized

to some extent. This latter point seems to be rather important,
for the performance of the leaching process is only slightly
improved if the reagents are first driven off by steaming the
concentrate.

The most effective leaching solution, as far as our
experiments have been able to discover, is a mixture of hydro-
chloric acid and ferric chloride, 10 per cent HCl and 8 per
cent FegClz. After having been roasted to 400°C., the bis-
muth content may be lowered from 2,92 per cent to 0.48 per cent
by two leaches, #ohours and 16 hours respectively, changing
the solution each time.

From an operational point of view, leaching is an
undesirable process, A special acid-resistant filter would
be required if countercurrent decantation were contemplated.
The slime fraction of this material 1s difficult to settle
in an acid sblméidn, a fact that practically eliminates con-
sideration of anything but a batch leaching process, This
would require a very large amount of equipment to recover a
small amount of valuable material. It is doubtful that the
costs could be kept low enough to make a profit on the leach-
ing.

The strongest objection to a leaching process is
that by this means the grade of the MoSg concentrate would not
be raised materially, and the appreciable percentage of copper
in the material would not be removed. If pre-war marketing
conditions are resumed, it will be found that the copper con-
tent of an MoSg concentrate, as well as the bismuth, must be

below 0,5 per cent., Leaching out the two or three percesht
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(General Discussion, cont'd) -

already on hand, as are the four No., 12 fells in the cleaner
cirpgit. Beyond this, the following new equipment would be
required.

l, A two-leaf American filter, 4-5 feet in diameter.

2, A roaster,

3., One l-inch Wilfley pump.

4, Six No. 8 flotation cells.

5. A desliming cone, 6 to 8 feet in diameter, or
a small thickener.

Equipment needed for leaching bismuth concentrate,
in case this is deciddéd upon, would consist of theestwmsden
thnka andtan déd@cpump.ThFhbhbhees:iTLibepoboxesonow on hdndtatt
the mill would serve, though they would have to be treated
with acid-resistant material,

Roasters

The reaction to our previous report (Report of
Investigation No., 1808, March 1945) was to the effect that
a roaster and a roasting process were too expensive to warrant
consideration in the solution of this problem., Perhaps a
better understanding of the true picture may be ebtained after
some explanation of the use of a roaster here,

Use of the term 'roaster' is perhaps confusing; the
costs of this machine and of operation are more closely com-
parable with those of a dryer; actually, that is all that is
required. The concentrate from the rougher cells is dried,
then the kerosene and pine oil reagents are ignited to com-
plete the tarnishing of the bismuthinite particles. In these
tests, the hearth temperature of the roaster was held around .
280° Centigrade, which is only a fraction of that of an
ordinary roaster,

Since care must be taken not to reach too high a
temperature, the use of a conventional roaster is not recom-

mended for this work. In a multiple-hearth roasteriittids
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Figure 6.
ROASTER-DRYER.
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