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Concentration: The many failures recorded in the history of the

- operation of the antimony deposits in Canada have been
partly due to want of suitaeble methods for the concentration of the
ores. Stibnite 1s an extremely friable mineral and slimes very badly,
gnd it is impossible to save these slimes by any known method of
gravity concentration.

Two samples of ore from the Lake George deposits have been
submitted to the Ore Dressing and Metallurgical Laboratories of the
Mines Branch. The first was received in 1916 from &. P. Slipp, K.C.,
of Fredericton, who was then interested in the deposits. This sample
was low grade ore from the waste dumps, and on analysis gave:

Antimony 3.15%; arsenie 0.28%; g0ld an¢ silver tr.

The seconc sample was received in 1922 and was submitted by the
North American antimony Smelting Company, Ltd. This sample was
claimed to be a true and representative sample of the milling ore from
the company'!s mine. The sample on analysis gave:

Antimony 11.65%; arsenic 0.37%

Synopsis of concentration A brief synopsis will be given of the work
test on shipment No. 1; done on the concentration of the low grade:
ore. Gravity concentration on jigs and
tatles followeé by flotation of the slimes was tried, and straight
flotation of the ore.

Gravity concentration

There was not enough mineral freed¢ at the coarser sizes, anc the
jig tailing would have had to be recrushed and retreated. Tabling of
the sized material gave the following results:

-20+80 mesh Concentrate Sb 31.10 %

As 0.65
Tailing Sb 0.67
As 0.34
~-80 mesh Concentrate  Sb 31.02 %
As 2.71
Tailing Sb 2.10
As 0.28

These results show conclusively the difficulty of concentrating
stibnite by gravity concentration. The slime loss is very high and
there is also a corresponding loss in the coarser sizes from flat
flakes of mineral which are carried into the tailing. The concentrate
produced was also low grade and another point of importance is that
the concentrate still contains a relatively high percentage of arsenic
which is detrimental. The above tests were made on standard size jigs
and tables.
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Flotation

A ngmper of small scale laboratory flotation tests were made
on_the orlglnal sample, using a standard Callow laboratory testing
unit. Various combinations of reagents were tried with the object

nf prgducing a high grade concentrate with the elimination of the
arsenic.

0.6 1b/ton hardwood creosote
0.2 " pine o0il = steam distilled
0.0

Test No. 1:

10. " sulphuric aciad
Product Analysis 7. of values
Antimony % Arsenic ¢ Antimony  Arsenic
Concentrate 47.52 0.92 91.8 23.0
Tailing 0.24 0.24 8.2 77~0
Heads 2.75 0.29
Test No. 3: 0.6 1b/ton crude hardwood creosote
0.2 " pine o0il
3.0 " caustic soda
Product Analysis % of values
antinony /. Arsenic % Antimony  Arsenlc
Concentrate 49.00 1.0 15.5 13.5
Tailing 0.66 0.28" 24.5 86.5
Heads 2058 0031
Test No. 3: 0.5 1b/ton fuel oil from asphalt base
0.3 " pine oil

neutral pulp

Procuct Analysis 4. of values

antinony % Arsenic % Antimony Arsenilc
Concentrate 58.52 0.24 87.6 3¢5
Tailing 0.40 0.28 12.4 96.5
Heads ) 3.06 0.29

These tests show that even with a low grade ore a very high
grade concentrate can be obtained with a good recovery, and that it
is possible to eliminate 90% or more of the arsenic contained in the
feeé¢. PFlotation in a neutral pulp with a fuel oil from a petroleum
0il with an asphalt base gave the best results.
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o,nopsis of concentration - These tests were run to design a flow -

;28ts_om shipment No. 2: sheet suitable for the treatment of the ore
B L on a bssis of 100 tons daily capacity, the
3rection‘of;a mill being contemplated on the results of this work. -

7end sorting: The ore was examined for the possibility of sorting
R sufficient luups of pure stibnite to warrant hand pick..
ing, but thid was found to be impracticable.

Jigging: Considerable stibnite was freed at %" size and it was found
_ possible to produce a jig concentrate containing 50% :
antimony. A large proportion of true middling woulc have to be handled
an¢ the tailing would have to be recrushed. Considering the use of

jigs from the standpoint of operating costs in a snall nill, it was
decided that their use would not be advisable owing to the necessity of
recrushing nachinery for the tailing and mid@ling products, which would
nean a nore conplicated flow sheet. : :

Table concentration:  Table concentration tests were tried on -14 to -
-48 mesh material. It was found possible to
obtain a table concentrate, by recleaning the primary table concentrate
in special cleaner deck, containing 58% antinmony and 0.25% arsenic, .but’
with a recovery of only 57% of the antinony in the tatle feed¢. It was
found after a careful examination of the table procucts uncer the
picroscope that tailing and niddling products frow sizes coarser than
24 mesh woulc heve to be erushed again an¢ that the micdling from the
finer sizes cown to 48 mesh would also have to be recrushcd. The

losses in the sizes from =35 to =48 nesh, cdue to flotation on the table,
‘were very high and practically sll the stibnite passinz to the tailing
wes founé to Le entirely freed from the janguce

Suciiary of jigging It was found that by jigzing or tabling carefully
an¢ tabliny tests:  sized feed that hac heen crushec to -14 mesh, a

. recovery of 56% of the antinony could be obtained
in a concentrate averaging epproximately 53% antimony anc 0430% arsenic.
This grade of concentrate was considered  too low graie to meet the
conpany'sS requirements. "By crushing to -~24 mesh andé tabling classified
or sized feed a 587 antimony concentrate can be obtained but the
recovery érops to 55% and less.

Flotation tests: These tests were nmace on the orizinal ore anc con-
sisted of a series of small scale tests aré one lerge

scale or tonnége test under conditions similar to actual mill operatiHr:
The ore for these tests was crushed so that 95% passes 65 mesh Tyler
standard screene. :




cmagll scale tests:

Test No. 1l:- Reagenis used in this test were a mixture of coal tar
and coal ter creosote (407 & 60%) and pine oil for frothing.

pulp was used.

Pest No. 2: - The Southwestern Engineering Com 's oil KK 1, and
steam distilled pine oil for frothing. o I ’

‘Test No. 3: - The Southwestern Engineering Company'!s oil KK 1, pine

0il, ané 4 1bs per ton of lime (pulp alkaline)

Test No. 4: - The Southwestern Engineering Company'!s oil KK 1, pine

Neutral pulp used.

0il and 10 pounds per ton of sulphuric acid (pulp acid)

-Test

Weight  analysis 9, of values
0. Product 8 Sb % As Sb AS
1. Concentrate 16.0 64.24 0.28 86.7
Middling 2.8 6.38 1.62 1.4
Teiling 81.2 1.75 0.35 11.9
2. Concentrate 17.7 61.80 0.62 81.4 25,6
Middling 4.0 4.50 1.04 13.4 13.5
Tailing 18.3% 0.88 0.27 5.2 5049
3. Concentrate 15.3% 62.70 1l.00 83.6 40,0
Middling 4.1 13.10 .1.44 447 15.4
Tailing 80.6 1.65 0.21 11.7 44.5
4. Stibnite would not float in lime pulp
5 Concentrate 17.4 63.36 0.31 95.6 16.4
Midéling 4,3 5.94 1.29 2.2 16.7
Tailing 18.3 0.35 0.28 2.2 66.9

larze scale Pilot Tests:

direct to the flotation cells.

Concentrate -- Antimony 58.21% Arsenic
Tailing - " 0.94%
Recovery .o 93.5%

A large scale tonnage check test was made
in s Callow flotation unit consisting of '
two rougher cells and two cleancr cells of the new flat bottom type.
The ore was reduced to 4" in a jaw crusher and rolls ant fed to a
416n Hardinge mill in closed circuit with a standard Dorr simplex
classificr. The overflow of the classifier was ~50 mesh and went
The reagents used were a mixture of
coal tar 40% and coal tar oreosote 60% from the Dominion Tar &
Chemical Company and sufficient pine o0il to maintain a good froth.
Sulphuric acid was used amounting to 5 1lbs per ton of ore.

0.289

A neutral



The results from this large scale test confirmed the results
obtained from the small laboratory tests. The grade of concentrate
is slightly lower, but this docs not mean that a concentrate of higher
grade cannot be obtained. It was difficult to guage the grade of
concentratc being producedj but as the operator becomes more familiar
with the operation of theéflotation cells, better work and even a

higher grade concentrate than 63} antimony can be expected, containing
less than 0.3% arsenic.

gonclusions: The following flow sheet was recommendcd as the simplest
: and most feasible method of concentrating the ore:-
rcrushing the run of mine ore to 2" in a breaker, ball milling in
closed circuit with drag classifier to 65 mesh, the classifier over-
flow to go to the flotation unit of the pneumatic type."

In the construction of a small concentrator of 50-100 tons
capacity, simplicity of design is important. Jigging and tabling
followed by flotation would have required regrinding, classification,
sizing, and thickening units, making a complicated flow sheet and
l 2dding greatly to the initial cost of the mill as well as to the

labour, power and other operating costs. On the other hand a mill
§ designed¢ for straight flotation would have a very simple flow sheet
| and would occupy about 1/3 of the floor space. The ore from the
| breaker, crushed to 2", could be fed directly to a ball mill operatecd
in closed circuit with a drag classifier to procduce a product approxi-
! mately -65 mesh, which would go directly to the flotation units.

; The grade of the final conccntrate from the flow sheet using
§ straight flotation would be five percent higher than that from the
Bl flow sheet using jigs and tables.




