This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.



eburgoyn
Black


i Declassified

Déclassifié

Industrial Confidential

Mines Branch Investigation Report IR-66-97

CONCENTRATION OF A COBALT-NICKEL ORE FROM
RUSTY LAKE MINING CORPORATION LIMITED,
- GOWGANDA, ONTARIO

by

To Fg Ber’l‘y*

W D v e s

SUMMARY OF RESULTS

' The sample of ore from Rusty Lake assayed 1.36% Co,
0.66% Ni, 0,089% Bi and 0,07 oz Ag/ton,

Best results were obtained in a flowsheet using jigging
and tabling followed by flotation of the table tailing. No dis=~

" tinct separation of the valuable minerals was achieved, Coni= -

bining the three concentrates into a bulk concentrate gave the
following results, _

Assays Distribution %

Weight ; - _
9% Co % | Ni % | Bi % |Ag oz/ Co Ni Bi Ag
ton

11.0 | 11.56 | 5.78 10456 | 1.27 | 89.2 |95.6 | 73.9| 79.6

* Technical Officer, Mineral Processing Division, Mines Branch,
Department of Energy, Mines and Resources, Ottawa, Canada.
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INTRODUCTION

Mr, Bernard Mariott, Vice=~President of Rusty Lake
Mining Corporation Limited, 1615 Beaver Hall Hill, Montreal, P.Q.,
requested an investigation on a sample of Co-Ni=Bi~Ag ore with a
view to recovering these elements in one or more concentrates
suitable for shipment to a smelter,

Location of Property

The mine property is located in the Gowganda area of
northern Ontario. It has been mined periodically for its silver,
since its original staking in 1908,

Shipment

On May 13, 1965 a shipment of ore weighing approximately
1200 1b was receiVeé at the Mines Branch from the above propertye.

Sampling and Analvsis

The entire shipment was crushed to 1/4 inch and a 200
1b sample was riffled out and reduced to -10 mesh, A head sample
was retained for a semimquantitative spectropgraphic analysis and
for a chemical analysiss

The spectrographic analysis showed that no elements
other than cobalt, nickel and bismuth were present in sufficient

quantity to be of economic interest., A chemical analysis of the
ore gave the following results:

TABLE 1

Chemical Analvsis* of Head Sample

Element Grade
CObalt ECO) ) 1036 per\ Cent
Nickel (Ni) 0,66 ™ .
Bismuth (Bi) : 0,089 ™ m
Iron (sol. Te) 3,26 " om
Sulphur (tot S) 0,58 ™
Insoluble ~ 61,93 n w
Silver (4ag) ' 0,07 oz/ton

* Internal Report !MS«—ACw65-901



Mineralogy of the Ore

The results of the mineralogical 1nvest1ﬁatlon in rew
presentative samples of this ore have been reported in Mines
Branch Investigation Report IR-66=14 by W, Petruk, Only a sum
mary. of the results of that report will be included heres-

_ "A saniple of ore from 213 E drift in the Rusty Lake
mine near Gowganda, Ontario, was studied mineralogically. The
results show that the sample was taken from a vein-type deposit
and that-the vein is composed of masses, botryoidal bodies and.
disseminations of ore minerals in carbonate. The masses consist
largely.of cobalt arsenides, the botryoidal bodies of nickel
arsenides, and the disseminated grains of a mixture of cobalt and
nickel arsenides., The cobalt arsenides are safflorite and
skutterudite, and the nickel arsenides are pararammelsbergite
“rammelsbergite, niccolite and gersdorffite., Other minerals in
the ore are arsenopyrite, ullmannlte native bismuth, bismuthin-
lte, sphalerite,galena, chalcopyrlte, tetrahedrite, pyrlte2
strephanite and natlve silver. -The arsenides are present as
relatively large gralns, while the other mlnerals occur only &s
minute graing',

DETAILS OF INVESTIGATION

Tests 1 to 5

A serles of concentrdtlon tests was done on’ ZOOO Pram
samples of ore in which the =10 mesh ore was ground and tabled
followed by flotation of the table tailing. In each of these
tests the grinding time was varled while the flotation reagent
scheme remalned the sames : :

TABLE 2

Reagents and Operating Conditions Tests 1 to 5 |

Operation Reagents 1b/ton | Time - _ ;rz%% pH
o ‘ feed - | . mine ’ éZsh '
Grinding o t 10 (Test 1) | 3946
3 15 g " 2)| 540
20 (™ 3)1° 635
R5 (" L) 72,5
: . I 30 (™. 5)1 74,7 | -
Conditioning Ze 0,10 - 3 L 7.7
Aerofloat 25 0,04 - AR
Flotation Pine 0il 0,02 ' 10

* Potassium Amyl Xanthate




TABLE 3

Results of Tests 1 to 5

 Assays * Distribution %
Product Weight) Kz ozn/
% Go %|Ni % |Bi % Eon 1Co Ni Bi |Ag
Test 1
Table conc. 7.0 [12:12{6.74 {070 | 0,71 | 66,1 | 70.8| 5847 | 47.2
Flot ™ 300 | 3okl |16k [0.43 | 1,16 | 8.0 7ok | 15.5]| 33.1
Flot tailing | 90,0 [ 0,37[{0.161] 04024 0,23 | 25,9 | 21.8| 25.8| 19,7
Head (caled) | 10040 | 1.28/0,66 [0.08 | 0,10 [L00,0 [100,0 {100.0/100.0
Test 2
Table conc. 705 1364|6550 061 | 0,70 | 70.6| 80,2 | 60,2 474
Flot ™ o6 3 14 {1627 10,22 [ 0679 | 10,0 9.6| 13.3]| 32.8
Flot tailing 8709 532 0007 0023 00025 1.9014' lo 2 2605 19 8
Head (caled) [100.0| Le45/0,61 [0.08 | 0,11 L00.0 [L00.0 [100.0 {100.0
Test 3
Table conc. 707 [12.84[5.96 062 | 146 | 67,6 73.8 | 58,7 69.2
Flot t 6.3 | 3441|1.77 {0430 [ 0,68 | 14e7 | 17.9] R343| 25.5
Flot tailing | 86.0| 0.30/0,06 |0,01710.01 |17.7| 8.3| 18.0 543
Head (calcd) [100.0| 1.46/0.62 |0.08 | 0,16 [LOO.O [100.0 {100.0|100.0
Test L
Table conc. 5068 1L o76]6,90 (064 | 1,13 | 60,0} 68.5] 49,9 51.51
Flot ™ 6.3 3 751 1.87 |0.34 | 0,70 [ 16,61 20,2 | R848| 34,7
Flot tailing | 87.9 0.38 0.075|0.018] 0,02 | 23a4 | 11.3 | 21.3| 13.8
Head (calcd) | 1006.0| 1o43]0.,58 [0,07 |0.13 {L00.0 |100.0 |100.0{100.0
Testjﬁ
Table conc. 7.7]111.02 5020 Ow56 0972 59014' 6703 5308 L7 8
Flot il 8oli| 3.11]1.60 027 JO.47 | 18,3 | 22,6 28,3 34,1
Flot tailinf_’; 8309 0038 00072 09017 09025 22q3 1091 1209 18 l
Head (calcd) | 100.G] 1,43/ 0.60 10.08 {0.12 L00O,O {100.0 |100.0|100.0
* Internal Report MS~AC=65w-1022 and 65-1037




A 2000 gram sample of =10 mesh ore was jigged and the

jig tailing was ground to 63.5% =200 mesh and tabled,

The

table

tailine was floated for 8 minutes at approximately 38% solids
using the reagent scheme shown in Table 2, The results of this
test were as follows:? : '

- TABLE 4.

Results of Test 6

closed circuit with a 65 mesh screen (Test 7)

screen (Test A
test and the table tailing was floated,

8}. The ground jig

>

tailin

Bssays * : | Distribution %.
Product... © [Weight| o' % | Ni % | Bi % |Ag oz Co Ni [ Bi
v .' % ' - : ton . : .
Jig conc 8.3 |11.00 | 6,80 | 0o5L4 | 1o23 | 74ha8| 78,0 554k
Table R ‘ 'loll- 10920 4510 1002 2014;8 lloé' 709 17”97
FlOt " NOol 169 3058 l-l7 0039_ - 59() 391 9"91'
Flot "™ Nos2| L4o? | 0.58 | 0,20 | 0,066 = 2,01 1.2 3.5
1 " Nol3| 9.6 | 0.25 | 0.53 | 0.035 - 2,0 70| Le2
" Tailing 7ho6 | 0.065] 0,027 | 0,011 - LeO| Ra8| 10.1
Head (caled) |100,0 | 1.22 | 0,72 0008 - lOOOO 100.0 10040
* Internal Heport MS«AC=65-~1074
Tests7 and 8
In these tests 8000 gram samples'of~élo mesh ore: were
jigged and the jig tailing from each test was stage ground:in

, and a 100 mesh-
g was tabled in each




TABLE 5

Reagents and Operating Conditions Tests 7 and &

1 Grinding
Operation Reagents Lb/ton | Time pH
Ffeed |mine A1l minus %=200 mesh
Grinding 65 mesh (Test 73 52,8
100 " (Test 8 62,0

Conditioning Cu S04 0.50 7 : 8ol

derofloat 25 0.04 3

2-6 Oelo
Flotation Pine oil 0.02 L
Condition Aerofloat 25 0.02 1
Flotation Pine oil 0.02 3
Condition Aerofloat 25 0,01 1
Flotation Fine oil 0.01 3
Cleaner Flot 3
Test 8 onlvy
Scavenger
Flotation
Conditioning Aerofloat. 25 0.01 1
Z"’é 0005

Flotation Pine oil 0.01 3




TABLE 6
Results of Test 7

S N  Assays ¥ Distribution %
Product Welghtip - » '
T - % Co % | Ni % |'Bi % Ag OZ/ Co | Ni - Bi Ag
o ' N ' 1 . ton

Jig conc. 5.8 1246|790 | 0.62 | 1.65 6l.2] 60.41 42.8 L1.2
Jig bed 12 | 137 | 0.62.{0.11 0,115 lo4| 100 1.5 0.6
Table éonc-: 2.8 Fe23 | 4o82 | 0,71 2022 | 21.9| 17.8 23 .6 26,8
Flot ¢l ™ . Lok | 2.60 [ 1.68 | OoLts 2,69 36l 3.1 | Tek 16,2
. Flot i tailing : l.pa3" '1027. Og58 0‘13 Oot}-t}- l.}-oé 393 696 801
.Fot -tailing | 8k.5 0,11 ] 0.13 0.018| 0,02 78] 1lhol 18.1 7ol
Head (calcd) 1100.0 | 1.18 | 076 | 0,08 | 0.23 1100.,0{100.0 | 100.0 | 100.0

% Internal Report MS-AC-66-~573




TABLE 7

Results of Test 8

Product Weight Assays * | Distribution .9
% Co%|Ni % |[Bi% |Ag oz/| Co Ni Bi ig

' ton ‘
Jig conc 6.8 (14021 | 758 [0.56. 1 0.70 | 67.8 | 775 | 46,0 | 27.2
Table ™ 2,0 112,81 | 5,20 [0.87 | 2.88 | 18.0 | 15.6 | 21,0 | 32,8
Flot cl conc. 2,2 | 2,21 | 0,76 |0.26 | 1.56 3.4 2.5 6.9 | 19.6
Flot ™ tailing| 3.5 | 1.36]0.33 [0.13 | 0.73 | 3.3 | 1.7 505 | 16
Scavenger conc; 1.6 | 142} 0,15 |0.077] 0,115 1.6 Ol 1.4 1.0
Flot tailing 83,9 | 0,10 ] 0,018 | 0.019| 0.01 5.9 2,3 1 19.2 4o8
Head (calcd) 100.0 | 143 ] 0.66 |0.08 [ 0,17 |100,0 |100.0 |100,0 |100,0

¥ Internal Report MS-AC-66-749




The jig bed in Test 8 was addéd to the jie talllng whlch
was ground and tabled,

ATest 9

For comparlson purposes it was desirable to determlne
whether stralght flotation of the ground ore would give the same
results as jigging, tabling and flotatlono

TABLE 8

Reagents and Operating Conditions Test 9

Operation Reagents %‘SQ"“ [mine | %200 | oo
' 1 - | mesh o

Grinding Cu 50, - 0,50 25 72,5 843
. Conditioning Aerofloat 25 0,04 3 : '

- T _ - 0,10 .

Flotation Pine oil . - 0,02 3

Conditioning Aerofloat 25 0,02 1

Flotation Pine oil , 0,02 | 2

Conditioning . Aer6efloat 25 | 0,02 2

. _ Zwb . - 0,05 .

_Flotation‘ Pine oil -t 0,02 L

Conditioning Aerofloat 25 0,02 1

Flotation " Pine oll 0.02 | 2

1lst Cleaner S 3

2nd. Cleaner 2

The flotatlon talllng was tabled to recover addltlonal

silver and sulphides, -

Table 9.

The results of this test are shown in




TABLE 9

Results of Test 9

o Assays * Distribution %
Product Welight : .
% Co% | Ni % |Bi % |Az oz/| Co Ni Bi Ag

' ton
Flot conc. 305 |12.28 |11650 [0.55 | 116 | 31.8 | 5642 | 25,7 | 23.1
2nd Cl tailing o3 | 7e94 | L33 [Oeksy | 0,80 | 13,5 | 13.9 | 13.5| 10.4
1st Cl tailing 6.2 | 2,19 | 0,85 [0.16 | 0.16 | 10.0 7ol | 13,2 546
Table- conce 298 llpo58 3921 0072 2991 30,02 12o6 2791 1.;,6.,3
Table tailing 8502 | 0,23 | 0,084{0,018| 0.03 | 14.5 9.9 | 205 | 1446
Head (calcd) 100.0 | 1.35 | 0.72 [0.07 | 0.17 |100.0 | 100.0 |100.0 | 100.0

% Internal Report MS-AC-66-851
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‘CONCLUSIONS

The cobalt and nickel arsenides in this ore are present .
as safflorite, skutterudite, pararammelsbergite; rammelsbergite,
niccolite, and gersdorffite and are so intimately associated w1th
each other that separate concentrates of cobalt and nlckel could
not be madeo S

' In most operatlons where silver is an important cone

stituent, Jjigging followed by tabling and flotation has been found

to be the best method of treatment., The present investigation -

followed this course althoughtln the sample submitted the silver

content was so low that the Jipgging step could have been omitted,

However, the history of this property and its location near the

silver producers of Gowganda indicates that silver may become ime -

portant, in which case Jjigs should be used in the flowsheet for

processing this oree S : : : :
|
|

- In Test 8, the results of which are shown in Table 7,
the above method of treatment showed the best overall results.,
In this test the jig tailing and jig bed- was ground . in closed

~ circuit with a 100 mesh screen and then tabled The table talln
ing was floated, A . L .

the ore ground to 72:5% = 200 mesh (Test 9) cons1derablv poorer ,
results were obtained than in Test 8 In thls test it was ... _ o
necessary to table the flotation tailing to recover additional . ‘
cobalt and nickel, The amounts of these elements lost in the

final tailing were too high to make thlS method of treatment

attractives A _

In a comparlson test 1nVOIV1ng stralﬁht flotatlon of. . _ '|
|

' Additional testsy Wthh are not 1ncluded in this report,
were done in unsuccessful attempts to increase the cobaltnnlckei
grade of a final concentrate by the flotation of ground Jlg and
table concentrateso :
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