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Progress Report # 6

Summary

Tests have been performed on many ore samples since

January 1977, namely: B4, composite 1, C, A, H3, C3, G3, D3,

F3 Hard, F3 Vuggy, and composite 2, Dates of sample reception,

storage and preparation are outlined below.

- SAMPLE DATE RECEIVED STORAGE, PREPeRATIUN

B4

Composite 1

A,C

C3, D3, G3,

H3, F3 Hard,
F3 Vuggy

Composite 2

September 1976

December 1976

February 1976

March, 1977

Prepared in 3 batches: B40,B41,B42

A mixture of lé-lO Kg samples as

shown in Table 2,

1000 lbs, of each; stored until

February 1977; 1/2 crushed and 1/2
sent to Lakefield Research,

500 lbs, of each; 1/2 crushed, 1/2
is being kept as coarse ore.

Z composition as shown in Table 2

As has been previously noted the samples show great

variation in grade, hardness, type of mineralization, degree of

oxidation and flotation response (D,J.T. Carson‘s report and Table 3),

flue ores covered in this report can be divided into four main groups:



GROUP SAMPLES DISTINGUISHING CHARACTERISTICS

;

1 F3 Vuggy, A High pyrite, oxidation;.Zfl pale brown-depres-

sed by lime in cleaners

2 B4,C,D3,Comp 1 Graphitic (esp. BA and D3) Higher collector

dosages required for Pb

3 G3, C3 Low grade; more regrind required than normal

4 H3,F3 Hard, Good flotation response for Pb and Zn

Comp 2

C and C3 are very dissimilar in all reSpects. The flota-

tion responses of C3, G3, D3, F3 Hard and F3 Vuggy were similar to

the 10 Kg samples received in December 1976: 13C, 10G, llD, 2F, 1F,

LON

Pb RGHR CONCENTRATE . Pb CLNR CONCENTRATE

SAMPLE TEST ASSAY Z Z DIST. ASSAY Z 2 DIST.

#
“

Pb Zn Pb Zn Pb Zn Pb Zn

c3 233 17.8 4.2 85 12.2 45.8 4.0 50 2.

13C 160 39.4 3.5 61 3

G3 229 16.1 5.6 80 13.6

- 100 135 18.4 6.1 75 10.8.

13 303 58.7 7.5 66 3.5

llD 159 53.9 6.5 69 4.2

F3 Hard 232 30.5 18.7 91.4 20.0 65.2 7.8 49 2,1

2F 151
'

65.3 9.3 55 2.4

F3 Vuggy 298 29.7 15.4 73 15.1

1F 139 31.9 15.7 74 15.5 56.2 11.1 48 4.0
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Testwork for all ores involved two stages:-

1. batch tests to study the effects of grind, collectors, pH

modifiers and zinc depressants

2. cycle tests to estimate results expected in actual mill operation.

Table 1 lists the tests performed on each ore type. Details

of all tests are reported in the various appendices.

Flotation response of most of the ores was similar enough

to allow the development of a standard flowsheet (FIGURE 1). Slight

[modifications were required for certain ores i,e,

BA, D3 - 242:404 was replaced by .13 #/T 355 to overcome

the effects of the collector absorbing graphitic
material- colletor to the Pb cleaners was also

increased

F3 vuggy, A - no lime was added to the Zn cleaners as it
depressed the Zn minerals

G3, C3 - longer regrind times were required to improve
concentrate grades.

lhe batch tests consistently showed (except for F3 vuggy

and A) that sodium cyanide (.2 #IT), zinc sulphate (or sulphur

‘dioxide, .5#/T) and Soda ash (213 #/T) were required for good

sphalerite and pyrite depression.. However increasing the level of

any or all had minimal effect. In many cases high dosages of cyanide

(1 #/T) depressed zinc during subsequent zinc flotation also.
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A primary grind of approxiamtely 65% -325 mesh was

acceptable for all ores, Forifioéf ores a coarser grind would

suffice and future testwork will concentrate on reducing the

primary grind. Assuming an average work index of 13 Kwh/T

(FIGURE 2) 15.5 Kwh/T of power would be required to grind from

1/2 inch to 65% «325 mesh.

A collector combination of Aerofloat ZAZ-Aerofloat 404

gave good Pb rougher recovery in most instances {except for EA, D3).

Aeroxanthate 355 was also used in reduced quantities in a few

tests with comparable results. As well as being the primary zinc

collector Aeroxanthate 343 was used for lead and zinc scavenging

and cleaning. 2-200 gave no improvements in zinc metallurgy.

For most ores lead mineralization is well liberated

during the primary grind and the lead regrind time is not extremely

critical. Main contaminant in the lead concentrate is pyrite and

zinc is relatively low as compared to previous tests with B type

ores. Cleaning at pH 10 with Soda ash appeared to give no

benefit.

Zinc concentrate grade was very dependent on regrind time,

With sufficient regrinding premium zinc concentratefi(55—58% Zn)

with low lead contents were obtained.
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TABLE 4 gives the screen analyses ofra few selected

concentrates .

Lead and Zinc losses in the flotation tailings were

usually very high, probably due to three main factors

1. liberated mineralization slimed by the fine grinding
and regrinding.

2. middlings particles lost with the gangne

3. oxidized sulphide mineralization for some ores.

The results of the best cycle test for each sample are

listed below and suggest recoveries on the order of 70% of silver,

75% for lead and 85% for zinc.
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SAMPLE TEST # PRODUCT WEIGHT ANALYSES OPT or ‘Z, ‘7. DISTRIBUTION

Z Ag b Zn Ag Pb Zn

EA 176 Pb Concentrate 8.5 47.0 9.1 83.1 8.7

Zn Concentrate 13.4 1.4 53.0 3.9 80.2

Float Tail 78.1 .80 1.25 13.0 11.1

Head 100.0 4.81 8.85 100.0 100.0

COMPOSITE 178 Pb Concentrate 6.0 48.0 11.0 76.8 7.2

1 Zn Concentrate 15.2 1.6 52.0 6.5 86.7

Float Tail 78.8 .8 .7 16.7 6.1

Head 100.0 3.75 9.12 100.0 100.0

C 306 Pb Concentrate 5.6 50.1 7.0 77.5 5.4

Zn Concentrate 11.5 .6 53.9 1.9 80.4

Float Tail 82.9 .9 1.35 20.6 14.5

Head 100.0 3.62 7.71 100.0 100.0

C3 316 Pb Concentrate 4.2 19.3 51.3 3.8 65.8 80.6 3.5

Zn Concentrate 7.4 1.5 1.05 51.3 9.0 2.9 82.9

Float Tail 88.4 .35 .5 .7 25.2 16.5 13.6

Head 100.0 1.23 2.67 6.57 100.0 100.0 100.0

G3 305 Pb Concentrate 2.1 42.2 5.4 63.8 3.6

Zn Concentrate 4.8 .9 55.7 3.2 83.9

Float Tail 93.1 .50 .4 33.0 12.5

Head 100.0 1.39 3.16 100.0 100.0

03 309 Pb Concentrate 4.15 27.7 53.7 7.1 72.8 76.8 3.7

Zn Concentrate 12.5
‘

1.4 1.05 55.3 10.9 4.5 86.4

Float Tail 83.35 .3 .65 .95 16.3 18.7 9.9

Head 100.0 1.58 2.90 7.98 100.0 100.0 100.0
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SAMPLE TEST # PRODUCT WEIGHT ANALYSES DPT or 7.. 7. DISTRIBUTION

7. Ag .an Zn Ag Pb Zn

H3 282 Pb Concentrate 4.5 23.9 55.3 9.3 62.5 77.8 5.1

Zn Concentrate 11.9 2.0 1-5 54.6 13.8 5.6 79.4
Float Tail 85.6 .48 .62 1.48 23.7 16.6 15.5
Head 100.0 1.72 3.20 8.18 100.0 100.0 100.0

A 311 Pb Concentrate 17.8 19.2 61.0 5.3 77.9 81.8 11.5
Zn Concentrate 11.2 3.0 5.5 53.4 7.7 4.6 73.2
Float Tail 71.0 .90 2.55 1.75 14.4 13.6 15.3
Head 100.0 4.39 13.28 8.17 100.0 100.0 100.0

F3 Hard 283 Pb Concentrate 8.7 26.9 58.1 12.2 71.2 79.3 6.5
Zn Concentrate 25.4 2.0 2,0 .57,2_ 15.0 7.9 88.6

Float Tail 65.9 .70 1.24 1.23 13.8 12.8 4.9

Head 100.0 3.30 6.39 16.42 100.0 100.0 100.0

F3 Vuggy 310 Pb Concentrate 6.4 27.0 53.9 11.9. 69.4 72.0 5.7
Zn Concentrate 20.5 2.1 2.2 58.7 17.3 9.4 89.6

Float Tail 73.1 .45 1.22 . .86 13.3 18.6 4.7
Head 100.0 2.49 4.79 13.43 100.0 100.0 100.0

CompOSICE 314 Pb Concentrate 5.2 23.7 56.0 7.9 65.4 75.6 4.7
2 Zn Concentrate 13.7 1.8 1.5 55 13.1 5.3 86.0

Float Tail 81.1 .5 .9 1.0 21.5 19.1 9.3
Head 100.0 1.89 3.85 8.76-100.0 100.0 100.0

Products of one cycle test on composite 2 (test 307) were

analyzed for gold, arsenic and mercury.

test were:

flieir distributions for this
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Weight ANALYSES ‘7° DISTRIBUTION

Z Au OPT As 2 7Hg PPM Au ‘As Hg

Pb Concentrate * 4.5 .145 .18 85 34.2 3.0 3.8

Zinc Concentrate v'rk 13.6 .008 <.05+ 640 5.7 2.5 85.7

Float Tail *** 81.9 .014_ .31 13 60.1 94.5 10.5

Head 100.0 .019 .27 102 100.0 100.0 100.0

* Avg. Cycles 4,5,6 - also 64.2% Pb, 7.0% Zn, 24.5 OPT Ag

** Avg. Cycles 6,7,8 - also 1.3% Pb, 57.7% Zn, 1.6 OPT Ag

aw: Avg. Cycles 4,5,6,7,8 - also .97, Pb, 1.3% Zn, .55 OPT Ag

+ Assumed to be .051 for purpose of calculation.

Mercury levels in the zinc concentrate are very high. The

mercury and zinc distributions are almost identical.

the zinc concentrate is extremely low due to the high grade

produced by effective cleaning and rejection of arsenopyrite.

recovery is low but will still produce a significant revenue.

Arsenic in

Gold
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TABLE 1

TESTS PERFORMED ON VARIOUS ORE TYP£S

COMPOSITE 1. A C3 F3 Hard F3 Vuggy B4

177 180 233 232 298-299 137 A,B
178* 184 272-281 247-258 301* 138 A-H

179* 260-266 304* 283* 308* 148 A-J

182 267-271 316* 310* 149 A-F

183* 284-289 161*

302* 162*

311* 163-167

168*

169*

176*

Plus tests

reported

previously
in memo #4

C D3 G3 H3
1

COMRDSITE 2

181 230 227 228 307*

185 294-297 229 231* 313*

186* 303* 290-293 235-244 314*

187* 309* 300* 246* 315*

188-226 305* 259*

234* 282*

245*

306*

* Denotes locked cycle test.
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TABLE 2

ORE COMPOSTITION OF COMPOSITE SAMPLES

ORE SAMPLE_ Wt Z OF COMPOSITE

COMPOSITE 1
V

COMPOSITE 2

1. F Vuggf 3

2, F Hard 11

3,5,7 B 4

4,6,8 B 2

9. E Received 5

10. G Dec.1976 20

11. D 20

12 I 20

13. C 15

14. A
J

0

A Received 4.7

C :February 1976 9.5

C3 9.5

G3 Received 19.0

D3 March 1977 19.0

H3 9.5

F3 Vuggy 9.5

F3 Hard
‘

14.0

Cbmposite 1 5.3
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TABLE 3

METALLURGICAL DATA FOR ORE SAMPLES

E4
.

COMP C c3 G3 D3 H3 A F3 F3 COMP

(Avg.B40) 1 Hard Vuggy 2

(841,842)

SPECIFIC GRAVITY 3.35 3,30 3.20 3.51 2.95 2.97 3.15 4.55 3.6 4.05

Natural pH 20 min 7.2 7.6 8.1 7.3 7.9 8.1 7.1 6.9 6.9 7.2

g grind at

PPM $205 67% solids 40 100 70 60 70 35 135 550 55 990

WORK INDEX Kwh/T 13 13.0 11.9 14.4 15.3 12.2 10.4 12.3 12.7

Au oz/T .03 .027 .025 .027 .008 .016 .025 .028 .037 .04

Ag oz/T 2.0 2.2 2.0 1.3 .72 2.1 2.0 4.2 3.7' 2.8 1.9

Z Cu .07 .05 .04 .02 .05 .02 .08 .15 .01 .10

Z Zn 7.8 9.2 9.1 4.9 3.2 7.9 8.0 7.8 17.6 13.2 8.7

X Pb 4.5 4.7 4.1 2.9 1.5 3.5 3.6
'

12.4 6.6 5.7 4.0

X Fe 15 13.6 9 20.3 8.4 5.0 11.9 24.5 11.8 24.5

Z S 21 19.5 14.5 24.8 10.2 9.5 15.2 33 21.4 34
'

Z Insol 46 47 58 43.2 72.0 69.0 57.0 7.5 38.7 14.5

2 8102 43 43.9
'

-39.5 63.0 62.5 51.5 7.1 36.2

X CaO .4 .7 .25 .15 .15 .3 < .01 4.5 .15 - 2.25

Z MgO .1 .36 .07 .03 .05 (.01 .5 .07

X As .3 NIL .4 .4 .15 .5
'

.1 1.2

1 Co .004 .003 .003 .004 .002 .004 .004

1 Cd .01 .012 .006 .004 .012 .012 .021

2 Cr .08

1 Sb .04

°/. FeSz 24.5 16 4o 9 20 46 22 46

PPM Hg 65 115 64 26 115 93 28 185 160
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TABLE 4

SCREEN ANALYSES 0F SELECTED CONCENTRATES

WEIGIT PERCENT

VAN 307 VAN 314 VAN 307 VAN 314

Pb Cone 5,6,7 Pb Conc 3,4,5 Zn Conc 5,6,7 Zn Conc 5,6

+ 65 M - - - -

+100 M - - - -

+150 M — - - -

+200 M - - - -

+325 M 1.2 1.1 1.0 6.6

+400 M 1.6 1.6 1.8 5.1

e400 M 97.2
'

97.3 97.2 88.3

Specific
'

Gravity ”5.2 5.4 3.8 3.8
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APPENDIX I

TESTS 0N

GRUM SAMPLE

B 4

TEST DESCRIPTION

137 A,B TEST DOW A FLOWSHEETBHIGH CYANIDE AsLIME B-SODA ASH

138 A-H DIFFERENT PRIMARY GRIND TIMES

148 A—J SODA ASH VS CaO, VARY ZINC DEPRESSANTS ZnSOA, 302$ NaCN

149 A-F VARY REGRIND TIME AND NaCN to REGRIND

161 6 CYCLE TEST ; Pb Clnrs open circuit
162 8 CYCLE TEST ; poor stability
163-167 VARY REGRIND TIME

168 6 CYCLE TEST ; Pb Clnrs open circuit

169 6 CYCLE TEST ; good results Pb

176 6 CYCLE TEST ; food results Pb, Zn
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APPENDIX II

TEST ON

GRUM SAMPLE

COMPOSITE 1

TEST DESCRIPTION

177 EXPLORATORY

178 6 CYCLE TEST

179 6 CYCLE TEST, HIGH CIRCULATING LOADS

182 EXPLORATORY

183 6 CYCLE TEST, HIGH CIRCULATING LOADS, Poor results.
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APPENDIX V

TESTS ON

GRUM SAMPLE

G3

DESCRIPTION

EXPLORATORY

EXPLORATORY

DIFFERENT PRIMARY GRIND TIMES; Zn DEPRESSANTS

6 CYCLES

8 CYCLES, INGREASED Pb REGRIND
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298-299

301

308

310

APPENDIX X

TESTS ON

GRUM SAMPLE

F3 VUGGY

DESCRIPTION

EXPLORATDRY, WITH AND WITHOUT Zn DEPRESSANTS

8 CYCLE TEST, N0 REGRIND Zn

6 CYCLE TEST, NO LIME IN Zn Clnrs

6 CYCLE TEST, SODA ASH IN Pb Clnrs, no CaO in Zn Clnrs
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307

313

314

315

APPENDIX XI

TESTS ON

GRUM SAMPLE

COMPOSITE 2

DESCRIPTION

8 CYCLE TEST, SODA ASH IN Pb Clnrs, CaO to Zn Clnrs

8 CYCLE TEST, NO SODA ASH TO Pb Clnrs, No CaO to Zn Clnrs

6 CYCLE TEST, REPLACE ZnSO4 by $02, Clnrs as for 313

6 CYCLE TEST, SLIGHTLY COARSER PRIMARY GRIND
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