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FLOTATION TESTS ON A SILVER-LEAD-ZINC ORE FROM
CONWEST EXPLORATION COMPANY LIMITED, YUKON TERRITORY

by

T. F. Berr;y'JQE

N

SUMMARY OF RESULTS

In Test 2, a silver-lead concentrate
assaying 139,78 oz Ag/ton and 73,72% Pb, and repre-
senting 62.6% of the silver and 74.9% . of the lead was
produced, In the same test a zinc concentrate con-
taining 68.1% of the zinc and analysing 50.71% In
was obtained.

In Test 3 an attempt to isolate a silver
concentrate containing a minimum of lead and zinc
was only partially successful,

X pechnical Officer, Mineral Processing Division, Mines Branch,
Department of Mines and Technical Surveys, Ottawa Canada.
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INTRODUCTYON

‘ Mr, W. P. llammond, Manager, Exploration and Development, Conwest
Exploration Company Limited, Suite 1001, 85 Richmond Street West, Toronto 1,
Ontario, in a letler dated October 24, 1961, asked the Mines Branch to
undertake an investigation on a silver-~lead-zinc ore from its Yukon property.

Location of Property

The property is a silver-lead-zinc prospect located at latitude
610 07* N, longitude 131? 107 W, approximately 120 miles northwest of Watson
Lake, Yukon Territory.

Nature of Investigation Requested

Mr. Hammond asked that tests be made to determine the amenability
of the ore to concentration by flotation, and in particular, to ascertain
the distribution of the silver in the lead and zinc concentrates, since the
net smelter return is not as attiractive when the silver is recovered.with
the zinc.

ShiEment

On October 25, 1961, a sample of ore consisting of rejects from
channel and chip samples, from six sampled veins, weighing about 180 1b was
received at the Mines Branch. Included in the shipment were three samples
of high grade specimen ore to be used for a mineralogical study.

Sampling and Analysis

The three specimen samples were submitted to the Mineral Sciences
Division for a mineralogical examination.

The 150 1b sample was crushed to ~10m and a head sample was
riffled out for a chemical analysis. A small portion of the head sample
was retained for a semi-quantitative spectirographic analysis.

The results of this analytical work may be seen in the following
tables,



TABLE 1

Semi-Quantitative Specirographlo Analysisk

Flements

Range
.Princi?al constituent b /
Lesg ‘than 10 % Zn, Ca, Te, 8i
" 1.0 % Sb, Mg, Al
w018 Mo, Cu, T1, Ag, Sn
" "o0,0L % i

Trace

T, Cr, B
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TABLE 2

hi¢
Chemical Analysis

Element

Silver (Ag)
Lead (Ph)
Zinc - (Zn)
Antimony (Sb)
Arsenic  (As)
Copper (Cun)
Iron (Seluble Fe)
Sulpbur (Total S)
Insoluble

52,64 oz/ton
23.21 %
10.26 %

3] 3O
WA SN

¥ Fyom Tnternal Report MS-AC-61-1027
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MINERAT.QGXCAL EXAIMINATION

Introduction

On October 27, 1961, 5 specimens of ore labelled 1115, 1116, 1117,
1118, and 1119 were submitted to the Mineralogy Laboratory for examination.

Methods of Examination

Two polished sectlions were prepared from each specimen and the
minerals were identified by means of microscopical and X-ray diffraction
studies, Grain counts were made on polished sections to determine the
relative quantities of the minerals present in the samples.

Results of Investigation

The metallic minerals present in the samples are galena, sphalerite,
freibergite = (Cu,Ag)io(Cu,Fe)2SbgS13 , mencghinite (Ph13Sb7S23), jamesonite
(PbyFeSbgS14), chalcopyrite, covellite, pyrite, goethite, and probably
argentite. The principal non-metallic minersls are quartz, feldspar, calcite,
a clay mineral, biotite and cerussite. The estimated mineral contents of the
sanples are given in Table 3, :

TABLE 3

Estimated Mineral Content of Fach Sample Supplied, as
Determined by a Grain Count on Polished Sections

Sample No,.
Hineral 1115 1116 1117 1118 1119
% % A A %

Galena 21 80 15 14 22
Sphalerite 26 3 54 20 25
Freibergite 7 1 2.6 31 1
Meneghinite —a v - 13 .
Jamesonite - e 0.3 1 e
Chalcopyrite 1.45 e - 7 -
Pyrite 0.1 s 0.1 - vace
Argentite (7) 0.4 e . - ——
Covellite tr, e e tr. -
Gangue 44 16 28 14 52
Total 100 100 100 100 100

X Tnternal Report M5-61-868 by W, Petruk, December 14, 1961,
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The galens occurs as aggregates of cubic crystals and contains
-well rounded inclusions of sphalerite, freibergite and meneghinite (sece
Figures 1, 2 and 6) and a few tiny blebs of a vhite mineral that may be
wrgenilteo The rounded inclusions range between 10 and 300 microns in
diameter but the tiny blebs are so small that they cannot be identified,
A cell edge moasurenent on galena givens @ valus of $.9244 which indicates
that it containg 1ittle ox no silver or smtimony im solid solution,

The sphelerite occurs as irregular shaped masses and generally
does not have many dmpurdiies., MHoweveir, it contains o feow quartz-calcite
velnlets, @ fov swall rounded exsolution globules of rhﬂﬂcopyrmte and z few
lrregulaf shaped grains of galena and freibergile, A cell edge nmensusrement
on the sphalerite gives a value of 5,414 which indicat@m that it containg
1itidle oy no ixon dn solid solution,

The frelbergite generally ocours ag drrégular shaped masses and
s {nclusions in galena, Some of the irregular shaped mnsses ave gsurrounded
by chalcopyrite and meneghinite (see Figure 4), and 211 the freibergite
containg rounded to angular graing of mensghinite and exsolution globules
of chalcopyrite and covellites The meneghinite graing range between 10 and
300 microns in diameter and the chaleopyrite globules range between 1 and §
microng in diameter, A cell edge measurement on freihergite gives a value
of about 10,488 which indicates that it containg about 254 Ag and shout an
equal amount of Sb. A chemical analysis of the head sample of the ore gives
a value of 0,185 Ag (52 ounces per tom) and 0,55% Sb, This suggesis that
21l the silver in the ore occurs as a congtituvent of freibergite and the
excens antimony occurs as o constituent of meneghinite and jamesonite,

The jamesonite occurs as Jrregular shaped grains that are up to
0.3 mm in dismeoter. Those grains were ob&erved only in the proxjquy of
chalcopyrite and freibergite (see Figure 8),

& nunber of quaxris mraicitamuﬁrruuitengoethi%e veinlets sre present
in galena, and a nunber of guarts-calcito-goethite veinlets ave present in
the other mﬁtallic minerals, These veinlets follovw cleavage divections in
galena and are zoned wherever goethlie or corrusite is present wmlh goethite
or cerrusite occurring along the walls of the veldnlets,

Conclusion

Wneralogical studies on § gamples of this ore show that the zingew
beardng mineral 1s sphalerite; the silver«bearing mineral is freibergites
the lead-bearing minerals are galens, meneghiniio, and Jamesonita and th@
sopper«bearing minerals swxe LhdlCOprifﬁg freibergite and covoiliteq The
galens, sphalerite and freibergite generally occur as irrvegular shaped
msses conlainlng inclugions of each other and of the other metallis
miverals present in the ore, The inclusions range between 10 and 300 microns
in ddameter and mout of them would be Liberated at a grind of 4325 mesh,


















DETATLS OF INVESTIGATION

Test 1

. M 2000 g sample of =~10m ore was ground and floated using the re-
agonts and conditions shown in the following table,

TABLE 4

Tlotation Scheme » Test 1

Operation Reagents - 1b/ton | Time « min pH
Grinding (71% ~200m) Lime - 2,0 20
. | Zmsog - 1.0
Pb conditioning Lirne ~ 1,0 9.2
NaCN - 0.4 2
2.3, - 0.1 3
Pb rougher flotation | Cresylic _ _ '
: acid -~ 0,03 "2 8.7
" - 0,015 5
. cleaner " Lime - 0.2 . 4
, NaCN - 0.1
" recleaner " : - 3
Zn conditioning Lime ~ 0.5 3 . 10.0
CuS0y - 1.0 10
" rougher flotation Z-11 - 0,1 4
Dowa. 250 = 0,02 _
Z=-11 - 0,03 2 8.7
" cleaner " 3
% recleaner " 2
Scavenger " -5 - 0,05
Dow, 250 - 0,02 2

The results of this test are shown in Table 5,




1l -

TABLE 5

Resuits of Test 1

_ Analysis ¥ Distribution
Product We%-gm 0z /on 7 %
Ag Pb in Ag Pb in

Pb recl conc 22,2 130,18 | 67,25 5.08 | 55.8) T2,2 12.1

oW {ai] 2,1 132,21 | 25.45 | 15,50 5.4 2.6 3,0

" el " 5.4 162,08 | 35,30 | 11,50 | 18.9 9.2 5.6
Zh recl conc 12.9 34,10 3.70 }§ 54,38 8.5 2.3 63.8

"ooom 4ail 1.9  B7.86 | 12.83 | 21.59 2.1 1.2 3.7

"oelp M 2,5 44,36 | 13.48 8.31 2.1 1.6 1.9
Scavenget ‘conec 5.3 36,10 { 12,18 5.27 3.7 3.1 2.5
Flot tail 47,7 6.02 3.37 1.70 5.5 7.8 To4
Head (caled) 100,0 51.82 | 20,68 | 11.00 | 100.0 | 100,0 | 100,0

¥ Prom Internal Report MS-AC-62-290

Test 2

A 2000 g sample of -10m ore was ground and floated using reagents

and conditions closely following those outlined in the previous test,

The

chief difference between the two tests was the addition of 1,0 1b NaCN/ton
to the grinding mill, and an additional 0,5 1b NaCN/ton during the lead
rougher flotation in an attempt to depress the sphalerite,

The results of this test were as follows:




TABLE 6

Regults of Test 2 - ‘

An:a.l;ys.’.esJt - Distribution .
Product \ Wé%gh’t oz/ton | ‘ % , % ’
- Ag b In Ag | Pb Im
Pb recl conc 23,1 | 139,78 | 73.72 | 440 | 626 74.9] 9.4
moom o 4ail 44 | 17343 | 42,51 | 11.45 | 13.8] 7.7] 4.3
"ol M 2.1 | 78.22 | g - 3.1 191 2.0
Zn recl cono - 14.5 28,87 | 8.1 2.9 {68.1
non 4ail 3.0 | 41.49 | 10 2.4 1.4 4
o 4.6 | 30.07 | 10 2.7 ) 2.1 3.2
Scewenger conc 5.8 23.71. o 2.7 2.2 2.
Flot tail’ 42.8 | . Bu54 - 4.6) 6.9] 6.3
Head (caled) 100.0 | 51,54 | 22 | 200,0 | 100,0 | 10,0

, X From Internal Repor'l: mn.ac-sz 872, o

Test 3
"In this test an art'tempt was made oi,remove a silver concen‘trarte
from the lead reoleaner concentra;te using assium dichroma'l:e.

A 2000 g sample of -10m ore was ground to about 70% -ZOOm and
floated using reagents and conditions similar to those prevailing in Test 2,
The lead recleaner concentrate was conditioned with 1.0 1b potassium dd~
chromte for 5 min and floa,ted for 3 m:ln. : . _

" The flo‘cwl:ion results are shown in the f‘ollowing taable:



TABLE 7
Results of Test 3

Welght Analyses x Distribution
Product % 0z /ton % %
Ag Pb n Sb Ag Pb in
Ag conc 2,6 | 513,26 | 55,73 | 5425 | 5.67| 26,51 6,6 1.4
Pb recl cong 21.9 94,18 | 69,58 [ 8.11 - 41,0 69.6 i8.2
Pb " tadl 4,3 | 118,13 § 31,18 112,27 | = 10.1{ 6.1 5.4
Pb ol " 2.9 84.31 | 27.11 {1075 | - 4,81 3.8 3.2
Zn recl cone | 11.1 23,71 | 4,12 |50.19 | - 5.2 2.1] 57.1°
Zn " tadl 1.9 51.88 | 14,32 {24,54 | - 2,0 1.2 4,8
Inecl " 2,5 35,78 | 12.71 | 4,72 | - 1.8 1.4 1.2
Flot " 52,8 8,19 | 3.85 | 1.60 | = 8.6] 9.4 8.7
Head (calecd) | 100,0 50,33 | 21,90 | 9,75 - 100,0 [100.0 | 100,0

¥ From Internal Report MS-AC-62-211,

CONCLUSTONS

The three tests shown in this report are typlcal of the results
obitained. from flotation tests done on the sample of ore,

High grade lead concentrates containing most of the silver were
produced and while the grade of the zinc concentrates was generally high,
more test work would be necessary to increase the recovery of this element,

This investigation was terminated when it was learned, from the
August 2, 1962, issue of the Northern Miner, that a statement bad bBeen issued by
F. M, Connell, President, to the effect that exploration work at this property
failed ‘to indicate enough ore to warrant a mining operation,
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