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METALLURGICAL TESTJHG OF OXIDE STGKP LE ORE

Erocedure

In October l979, the mill received 500 tons of oxidized ore

repr sentative of the upper third of the oxide stockpile. Belt

cuts of this ore were taken in order to obtain a representative

sample for lab testing. Standard rougher flotation tests were

performed to determine the effects of a finer grind and lower

lead rougher pH. Additional tests were performed as well in

order to optimize reagent usage. A portion of the sample was

screened through a a” screen to remcve the highly oxidized fines

and rougher and cleaner flotation tests performed on the over—

size material.

Obseriations_and Conclusions

High concentrations of soluble copper in the tailing was

a problem with oxide stockpile ore. In order to maintain soluble

copper within the 0.20 ppm environmental limits it was necessary

to reduce the cyanide addition rate to 0.045 kg/tonne. At the

decreased cyanide addition rates excessive lead oxidation occurred

during grinding, particularly during the finer grinds. This result—

ed in increased collector consumption in the lead circuit,a drop

in lead recovery and a subsequent increase in the amount of lead re-

porting to the zinc concentrate. Because Of increased oxidation

the demand for cyanide is greater at the finer grinds. This de—

mand decreases the cyanide available to leach copper resulting

in lower soluble copper readings in the finer grinds.
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Refer to gradhs l and 2

with oxide stockpile ma

fine grind test with normal

improved about 2 units as a

grade (W10ped l -2 units while rec

These test we:e all done with norr

solL:ble copper concentrations

limits.

Cyanide us age as re d ced in tire cleaner tests to lower the

soluble copper concenwtat
'

ons. Without sufficient cvanide avail—

fiher grinds additional xanthateble to prevent oxidation in the

had to be used in the lead circuit. Lead recovery dropped about

3 units, see graphs 5 and 6, and lead reporting to the zin

centrate increased about l unit.

In order to ascertain the effects of reduced soda ash addi—

tion, a series of rougher flotation tests were conducted at a

lead rougher pH of 9.5 and compared to tests at the normal lead

rougher pH of l0.0. Refer to graphs 3 and 4. Lead recovery im—

proved as much as 4 units at the lower pH, lead grade improved

2—3 units as well. Zinc metallurgy was not as dramatically

affected. Tests with the normal lead rougher pH l0.0 had a

somewhat faster zinc float as well as improved zinc grades in

the early stages of the float. Soda ash and lime consumption de-

creased 3 kg/tonne and 0.5 kg/tonne respectively with the lower

pH.

Tests with the screened sample were more sensitive to de-

creased cyanide additions. Soluble copper was a very large pro-

blem and cyanide reduction resulted in,a marked deterioration in

lead metallurgy (see graph 7). Fine grinding without sufficient

cyanide again resulted in lower lead recoveries and high lead

content in the zincs (see graph 5). The screened sample, at the

coarse grind where sufficient cyanide was available, had much

improved lead grades and recoveries,4~5 unitsjcompared to the un—

screened sample.
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Screening reduced soda consumption by 3.0 kg/tonne in the

coarse grind and 5.0 io/chne in the fine grind. Aithough 45.6%

of tie totai sample was discarded as fines, the amount of iead

and zinc oxide was oniy reduced by about a third.
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SUMMARY OF RESU.'15

ROUGHE? KHD CLERREQ T {S

8231:1491: 199.115.

Groog l
— VariabTe — Fineness of grind.

Test % No.0f p80 Pb RGHR HaCn Renoner Lou(‘s Zinc Seag.
Tests (microns) pH (g/t) Lead ( ) Zinc (9) Ta11 CuT'

G R G R (ppm)

1,3,5,7 4 110 9.5—10.0 75 31.| 81.2 40.0 78.0 Range 5—7

2,4,6,8 4 49 9.5—10.0 75 30.2 82.5 41 7 79.5 Range 5—7

17.19 2 110+ 10.0 30 35.5 80.3 41.0 75.3 0.31

18,20 2 49+ 10.0 30 30 4 81 9 40.8 75.1 0.10

+ Rod m111 feed ‘4 inch.

g5909M_
— VariabTe — Lead rouger pH

Test # No.0f p80 Pb RGHR naCN Rouoher Conc's Zinc Scav.
Tests (microns) pH (g/t Lead (X) Zinc (3) T011 Cu'Jr

-

0 R e R (ppm)

1 5 2 110 10.0 75 29.7 79.3 38.8 78.2 Range 5—7

3 7 2 110 9.5 75 32.6 83.0 41.3 77.8 Range 5-7

2 6 2 49 10.0 75 29.2 80.1 40.8 80.0 Range 5—7

4 8 2 49 9.5 75 31.1 84.7 42.6 78.8 Range 5—7

(3195191113559:

Test # No.0f p80 Pb RGHR NaCN Lead Cone. Zinc Conc. Zinc Scay.
Tests (microns) pH (g/t) Grade Grade Ta11 Cu“T

Tota1 Rec. 106.4. Rec. 80% (ppm)

1 1 110 10.0 45 63 49.5 0.40

2 1 49 10.0 45 58 43.0 0.24

3 1 110 100+ 45 71 44.0 0.22

4 1 49 10.0+ 45 58 46.5 0.12

+ Rod m111 feed +8 inch.



Ph 7. Fl Ci 15 910 2:0

Oxide ST? Heads 3
"

5 32 27.2
’

0."1 1 33 6 7— 0.32

Oxide 31? -; 1n 3 ,1 4 0/ 2C 6
“

0 39 ' 21 0 75 0.35

Oxide STP *‘

1n 3 10 5.33 23 7 0 ‘7 0.12 1 28 0 53 0.23

F10t Feed p80 — 110 microns Egg:_::§:_“ierigg

Pb Rougher Feed 0H 10.0 e 1,3.5 emd 7

Ha C0 Ha SO, iififi xan‘ ;e C0_. 600
2 3 2 3 -1 .‘

LQdG ‘HC

6.7 2.5 0.075 0.055 0.055 0.33 2.9»A11 reagent figUTL.
are given in kg/toinr

Product
"~

01 Grade SistrifEEEOn
'

' 1‘

. Heads 7991.9 3.13 5.23 103 00 100.00

Pb Ro. Conc. 652.8 31.11 9.73 61 24 15.19

Zn R0. Conc. 816.0 1.35 39.96 4.40 77.95

Tai1s 6253.1 0 55 0 L» 14.35 6.86

F1ot Feed p80 — 49 microns Four_Ie§§_fixeraqe

Pb Rouqher Feed pH 10.0 5 2,4,6 and 8

06 CO Na 50 NaCH xanthate C050. CuO
2 3 2 3

Lead Zinc
7

7.3 2.5 0.075 0.055 0.055 0.38 2.7

Product HT Grade Distribution

Pb Zn Pb Zn

Heads 7935.6 3.08 5.28 100.00 100.00

1

1

1

1
Pb Ro.Conc. 668.4 30.21 9.87 82.64 15.74

1 . Zn R0. Conc. 799.1 .26 41.67 4.12 79.48

Tai1s

'

6468.1 .50 0.31 13.23 4.790—4



F1ot Feed p80 -

110 microns :qum1esbmflfiernoe

Pb Rougher Feed pH 10.0 i 1 end 5

Na2603 HaéSO3 ifififi xdnfbéfe 00334 600

_ Lego é?”3 ” -2

8.5 2.5 0.075 0.055 0.655 0.38 3.2

Product HT Grades Distribution

Pb Zn Pb Zn

Feed 4003.7 3.07 5.31 100.00 100.00

Pb Ro.ConC. 328 6 29.65 9.93 79.26 15.36

Zn Ro.Conc. 429.0 1.40 38.75 4.89 78.23

Tai1s 3246.1 0.60 0.42 15.84 6.42

F1ot Feed p80 — 110 microns I§o_1e§§_flxergge

Pb Rougher Feed pH 9.5 # 3 and 7

Na CO Na 50 HaCN xanthate CuSO CuO
2 3 2 3

Lead Zinc
4

5.0 2.5 0.075 0.055 0.055 0.38 2.7

Product HT Grades Distribution

Pb Zn Pb Zn

Feed 3988.2 3.19 5.15 100.00 100.00

Pb Ro. Conc. 324.2 32.59 9.53 82.97 15.04

Zn R0. Conc. 387.0 1.29 41.31 3.91 77.79

Tai1s 3277.0 0.51 0.45 13.12 7.17



F10t Feed 080 - 39 microns Two Tesf Averac:

Pb Rougher Feed pH 10.0 i 2 and 6

Na2003 £52503 NaCH xanthaie C0304 CUO

Lead Zinc

8.9 2.5 0.075 0.055 0.055 0.38 2.9

Product NT Asseys Distribution

Pb Zn Pb Zn

Feed 3944.2 2.94 5.32 100.00 100 00

Pb Ro. Conc. 317.8 29.19 9.95 80.08 15.07

Zn R0. Conc. 411.4 1.39 40.83 4.93 80.03

. Tai1s 3215.0 0.54 0.32 14.99 4.90

F1ot Feed p80 — 49 microns Two Tesbflfiyeraqe
‘ Pb Rougher Feed pH 9.5 # 4 and 8

1

Na2003 11512503 NaCN
nintnabe CuS04 Cu0

LEdO Zinc

‘

5.7 2.5 0.075 0.055 0.055 0.38 2.6

Product HT Assays Distribution

Pb Zn Pb - Zn

Heads 3991.4 3.23 5.25 100.00 100.00

.
Pb R0. Conc. 350.6 31.14

,

9.79 84.74 16.39

Zn Ro. Conc. 387.7 1.13 42.56/ 3.39 78.80

Tai1s 3253.1 0.31 0.47 4.82 11.80



F10t Feed 080 — 110 micrdns

Pb Rougher Feed 08 10.0 ~

in screened s3 c1€

~ 1/ L :id 1*

'31: if in (I '1: 7'1 :26
t '2‘"?- ‘

1\;A2CJ3 1\...2\..- :3
1\\.(CI\ X..-.1L1t..03 CUSLA

Lead Zinc

7.20 2.5 0.03 0.055 0.055 0.38

Product HT Assays Distribution

Pb Zn Pb Zn

Heads 4009.1 3.63 5.80 100.00 100.00

.

Pb R0. Conc. 320.7 35.46 11.50 80.27 16.30

1 Zn R0. Conc. 427.3 2.31 41.00 6.78 75.31

1
.

Tai1s 3252.1 0.58 0.50 12.95 8.39

1
1

1

1 F1ot Feed p80 — 49 microns Egg Test Averggg
‘

Pb Rougher Feed pH 10.0 +2 in. screened samp1e
# 18 and 20

Na2C03 Na2803 NaCN xanthate 60304
Lead Zinc

7.7 2.5 0.03 0.080 0.055 0.38

Product NT Assays Distribution

Pb Zn Pb Zn

Heads 4025.8 3.52 5.81 100.00 100.00

Pb R0. Conc. 381.3 30.40 11.63 81.87 18.95

. Zn R0. Conc. 431.3

'

1ai1s 3213.2

2.60 '40.76 7.92 75.14

0.45 0.43 ~ 10.21 5.91



C1eaner Test Test #1

",804 HaCH xanthate €050.
..

. ~+

Lead Z1HC

Rougher 10.0 2 5 0.03 0.053 0.055 0.38

C1eaner 2.0 - 0.015 0.055 0.175 0.13

Tota1
'

12.0 2.5 0.045 0.120 0.230 0.53

Product HT Assays Distribuiion

Pb Zn Ag Pb Zn Ag

Feed 1999.7 3.27 4.98 1.19 100.00 100.00 100.00

Pb 1st CLHR Conc. 95.2 31.59 7.17 14.74 75.16' 6.85 58.89

Pb 2nd CLNR Conc. 77.1 60.90 4.91 16.82 71.83 3.80
‘

54.41

Pb Conc. 64.9 66.50 3.41 17.90 66.03 2.22 48.73

Zn R0. Conc. 185.0 1.99 44.85 2.05 5.64 83.31 15.87

Zn 1st CLNR Conc. 156.9 1.86 50. 8 2.13 4.46 79.02 14.00

Zn 2nd CLNR Cone. 147.2 1.77 51.49 2.14 3.99 76.08 13.20

Zn 3rd CLNR Cont. 137.1 1.68 52.22 2.15 3.53 71.86 12.36

Zn Conc. 119.6 1.62 53.60 2.21 2.96 64.35 11.09

Tai1s 1719.5 0.73 0.57 0.35 19.20 9.84 25.24



C‘fianer 1L"t TFSt 2

F10: 1215 p93 — ,'m1crons

Pb hougber DH 19 0

NanCO NinSO» NaCN xanthafe C050.
d 3 c’. J _, LT

Lea .1r

Rougher 11.5 2.5 0.03 0.105 0 £55 3?

C1eaner 2 85 - 0.015 0.055 0 110 15

Tota1 14.35 2.5 0 04: 0 160 0 165 0 53

Product HT Assays Distribution

Pb Zn Ag Pb Zn Ag

Heads 1999.7 3.30 5.29 1 23 100.00 100 00 109

Pb 1st CLNR Cone. 95.2 50.98 6.36 1” 48 72.54 5 6b 55

Pb 2nd CLNR Conc. 77.1 _61.1“ 4.37 14 93 67.87 3.03 44

Pb Conc. 64.9 66.10 3.35 15.93 63.03 2.00 43

Zn R0. Conc. 185.0 2.8I 37.93 2.31 10.02 84.56 22

Zn 1st CLHR Cone. 156.9 2.50 50.78 1.76 5.78 73.33 10

Zn 2nd CLNR Conc. 147.2 2.41 53.99 1.74 4 38 68.37 9

Zn 3rd CLNR Conc. 137.1 2.3 54.95 1.70 4. 9 61.89 8

Zn Conc. 119.6 2.16 55.50 1.63 3.38 54.32 6

Tai1s 1719.5 0.69 0.62 0.33 17 44 9 79 22



F1ot Feed p80 ~ 110 microns

Pb Rougher Feed p% 10.0

A. CO HarSO 120‘ xanr “L- C050.3 d 3
Lead .1c

7

Rougher 6.9 2.5 0.03 0.065 0.055 0 3?

C1eaner 1.8 - 0.015 0.07 0.160 0.25

Tota1 8.7 2.5 0.045 0.135 0 215 9 63

Product HT Assays Distribution

Pb Zn Ag Pb Zn Ag

Feed 2010.4 3.58 5.54 1.17 100.00 -100.00 100.00

Pb 1st CLNR Conc. 105.3 54.43 7.33 13.36 79.56 6.93 60.00

Pb 2nd CLNR Conc. 75.0 69.12 4.28 16.34 71.95 2.88 52.27

Pb Cone. 63.7 74.20 3.02 17.65 65.60 1.73 47.95

Zn R0. Conc. 201.0 2.07 44 04 1.44 5.77 79.46 12.39

Zn 1st CLNR Conc. 136.5 1 98 49 87 1.47 3.76 61.10 8.59

2n 2nd CLNR Conc. 111.1 1 80 51 03 1.41 2.78 51.69 6.70

Zn 3rd CLNR Cone. 83.9 1 63 52.87 1.34 1.90 39.82 4.79

Zn Conc. 57.6 1 59 53.50 1.31 1.27 27.66 3.22

Tai1s 1704.1 0 89 0.62 0 38 14.66 13.61 27.64



C1eaner Tegt 1e: 1- in screc “d 985 e

F1ot Ceed >80 ~ 43'micro.s

Pb Pnngher pi 10.0

Pyn603 158803 360 Vantbaie 60305
Le d Zinc

’

Rougher 7.5 2 5 0.03 0.08 0.055 0.38

C1eaner 1.7 — 0.015 0.08 0.17 0.25

Tota1 9.2 2 5 0.0 5 0.16 0.225 0.63

Product NT Assays Distributian

Pb Zn Ag Pb Zn Ag

Feed 2016.3 3.28 5.44 1.14 100.00 100.00 100.00

Pb 1st CLNR Conc. 88.9 ‘54.08 6.08 14.72 72.75 4.92 57.01

Pb 2nd CLNR Conc. 68.9 63.23 3.55 17.08 65.91 2.23 51.28

Pb Cone- 60.1 6.50 2.66 17.89 60.46 1.46 46.84

Zn R0. Conc. 290 1 3.67 32.93 1.54 16.11 87.02 19.45

Zn 1st CLHR Conc. 194.2 4.41 45.63 1.47 12.94 80.74 12.43

Zn 2nd CLNR Conc. 170.5 4.44 48.84 1.41 11.46 75.86 10.47

Zn 3rd CLHR Conc. 148.6 4.26 50.07 1.43 9.57 67.78 9. 8

Zn Conc. 128.6 4.10 50.90 1.47 7.98 59.63 8.24

Tai1s 1637.3 0.45 0.54 0.33 11.15 8.05 23.54
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27%TA We“

:5 R.A. Metal 1 umTo G. NIGHT
'

CC: T. Biggs’lflfi.“ {.5

From R.C. SMITH J.K. Carrington

Dag March 16, 1981.

SumectT982 METALLURGICAL FORECAST

I have been advised by P. Taggart that some concern was expressed
over the reduced production forecast for the oxidized ore stockpiTe during
the subject period.

The foTTowing shoqu be noted:

1. The MetaTTurgicaT Forecast presented for oxidized ore in the study
“The Deveiopment of the Vangorda PTateau Ore Deposits" was based on

information obtained from Taboratory work. The current forecast

is based on information gained from a 5 day piant test her in 1979

and consequentiy not avaiTabTe for the feasibiTity study.

A second piant test, postponed foiiowing the Third Quarter Review, has

been rescheduTed for May T981, and the 1982 Plan MetaTTurgy wiTT be

revised if necessary when the resuTts of this piant test are

avaiTabTe.

'

2. Current grinding practice at pTan thr0ughput gives a P80 of 120 microns.

During the previous five day piant test, MiTT throughput was reduced

to obtain a fine grind and in this case, P80 = 76 Microns - the grind

expected foTTowing the compietion of the grinding circuit modification

is P80 = 40 microns. MetaTTurgicaT test data for oxidized ore indicates

that whiTe a fine grind does not improve Tead grade or recovery, it does

improve zinc grade or recovery.

0n the basis of the above, and until further data is avaiTabTe, it

w0u1d be rash to forecast better metaTTurgy than that shown in the most

recent 1982 Metaiiurgicai Forecast.

\\‘

RCS/d t ”L if: H’f
R.C. Smith,
Mil] Superintendent.

Arctic Star Printing Inc.


