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METALLURGICAL TESTING OF OXIDE STOKPILE ORE

Procedure

In October 1979, the mill received 500 tons of oxidized ore
represantative of the upper third of the oxide stockpile. Belt
cuts of this ore were taken in order to obtain a renresentative
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 performsd as well in
order to optimize reagent usage. A portion of the sample was
screened through a %" screen to remove the highly oxidized fines
and rougher and cleaner flotation tests performed on the over-

size material.

Observations 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
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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 graephs 1 and 2, fine.grind rougher Tlctdtion tesis

with oxide stockpile material dispizy much the same resultis as

fine grind tesi with norual ore. “Foth zinc grade and recovery

o
'
)
=

-
¥
o
o

improved about 2 units as a result of the finer
grade dropped 1-2 units while recoveries improved 1-2 units.

These test were all done with normai cvanide additon rates with
soluble copper concentrations far exceeding the environmental
limits.

Cyanide usage was reduced in thz cleaner tests to lower tne
soiuble copper concentrations. Without sufficient cyanide avail-
able to prevent oxidation in the finer grinds additional xanthate
had to be used in the lead circuit. Lead recovery dropped about
3 vnits, see graphs 5 and 6, and lead reporting to the zin

centrate increased about 1 unit.

In order to ascertain the effects of reduced scda ash addi-
tion, a series of rougher flotation tssts were conducted at a
lead rougher pH of 9.5 and compared to tests at the normal lead

rougher pH of 10.0. 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 10.0 had a
somewhat faster zinc float as well as improved zinc grades in

the early stages of the flcat. 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 & 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 unitsycompared to the un-
screened sample.
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more noticeable in the screened sample

cocarse, dark marmatitic zinc type characteristic

stockpile ore was more prevaient in
grinding again did show some improvement in zinc metallurgy
Screening reduced soda consumpticn by 3.0 kg/tonne in the
coarse grind and 5.0 kg/tonne in the fine grind. Although 45.6%
of the total sample was discarded as fines, the amount of lead
~and zinc oxide was only reduced by about a third.
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Stan Chmelyk g
Senior Metallurgical Technician
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Rougher Tests

Group 1 - Variable - Fineness of grind.
Test # No.of pSo P RGER - NaCn Rouaher Ceonc's Zinc Scay.
Tests  (microns) pH (g/t) Lead (%) Zinc. (%) Tailstue
i G R G R {ppm)
F53:557 4 110 9.5-10.0 75 31.1: 81.2 - 40.0 778.0 . Range.5-7
2,4,6,8 4 49 9.5-10.0 75 30.2. 826 4t 8.5 < Rande 57
17,19 2 110" 10.0 30 35.5 80.3 . 4lasd 0. 31
18,20 2 49" 10.0 30 3.4 81.2 " 40,8035 0.10
+ Rod mill feed +% 1inch.
Group 2 - Variable - Lead rouger pH
Test # No.of p&0 Pb RGHR  NaCN Rougher Conc's Zinc Scay.
Tests  (microns) pH (q/t) Lead (%) Zinec (%) Tatl
- G R G R (ppm)
159 2 110 10.0 15 29.7.79.3 . 380 Ll Range 5-7
3,2 2 110 9.5 /5 32.6 83.0 -t 0wl Range 5-7
240 2 49 10.0 75 2927 801400 0.0 Range 5-7
4, 8 2 49 9.5 13 3¥.0. 84782 63 Range 5-7
Cleaner Tests
Test # No.of p80 Pb RGHR  NaCN Lead Conc.  Zinc Conc. Zinc Scav.
Tests  (microns) pH (a/t) Grade Grade 1o cu' -
Total Rec. 70% 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 10.0° 45 71 44.0 0.22
4 1 49 10.0° 45 53 46.5 0.12

+ Rod mill feed +4% inch.



Ph 7 e Cu i PhO
Oxide STP Heads 3.29 5o 327 0] 2 7 GRE e i
Oxide STP -i in. 330 87 22.6 13 0.09 B2t 0.75
Oxide STP =+ ip 310 b33 25407 0.4 g2 1588w 053
Flot Feed p80 - 110 microns Four Test Average
Pb Rougher Feed pH 10.0 =0,3,5and 7
Na,C0 Na,SO0, NaCH xantnazie CusSt Cul
23 23 .
Lead ne
6.7 2.5 0.075 0.055 0.058 0.38 2.9-All
are
Product T Grade Distribution
Pb in Pb n

Heads 7991.9 Fidd: De23 100:00 01580 .08
Ph Ra. Conc. 682.8  31.11 9. 73 gl.24 #1540
In Ro. Lonc. 81640 1.3 39.96 4,405 7798
Tails 6253.1 0255 0.08 14.35 6.86
Flot Feed p80 - 49 microns Four Test Average
Pb Rougher Feed pH 10.0 #2,4,6 and 8
Na,CO Na, S0 NaCH xantnzte Cus0, .u)
P & kead - Zihe &
73 2.5 0075 ~0.0551:0,055% 0387
Product WT Grade Distrioution
| Pb n Pb n
Heads 7935.6 3.08 5..28 100.00 100.00
‘ Pb Re. Conc. 668.4 30.21 9.87 32.68 .+ 1574
@ Zn Ro. Conc. 799.1 1.26 41.67  4.12 79.48

Tails

6468.1

o O~

-

)

0

13:23 4.79

31

Zn0

032
@35
D23

reagent ficur
given in kg/tonn



Fi0E Feed p80 -" 110 microns Two Test Averace
Pb Rougher Feed pHd 10.0 £ and B
Na2603 N52503 NaCn xgnfﬁéf@ CES&Q Cud
7l LRad 1hne o :
8.5 2:5 0.075 "0.055"0.:855+ 0 38 3 2
Product WT Grades Distribution
Pb Zn Pb n
Feed 4003.7 3.07 H=g] 106.00 100.00
Pb Ro. Conc. 348.6 29.65 9.93 79 .26 15.36
n’ Ro.Gonc. 42920 o d0as%08 75 4.89 78.23
Tails 3246.1 0.60 0.42 15.84 6.42
Flot Feed p30 - 110 microns Two Test Average
Pb Rougher Feed pH 9.5 #.3-and 7
Na,CO Na, SO HaCM xanthate CuSo Cu0
S gL Lead Zinc 4
5.0 2.5 007520055 0.055 -0:38 2.7
Product WT Grades Distribution
Pb n Pb n
Feed 3988.2 3.19 5.15 100.00 100.00
Pb-Reé. Conec.  324.2 32.59 9.53 82.97 15.04
ZnRouiCone. -387.0° .1:29 41.3]1 3.91 77.79
Tails 3277.0-=0.51 0.45 1312 7. 17



Flot Feed p30 - 49 microns Two Test Average
Pb Rougher Feed pH 10.0 # 2 and 6
Na2C03 HaZSO3 MaCN xanth;?e CuSO4 Cud
Lea Zinc
8.9 2.5 0.075 0.055 0055 . .0.38 2.9
Product WT Assays Distribution
Pb n Ph n
Feed 3044 .2 2.94 5.32 100.00. 180.080
BbiRe. ‘Conc. - 317.8 .29.19 9.95 80.03 15.07
Zn- Ro. Cenc. ~411.4 -1.39 . 2083 4 a3 <8003
‘ Tails 3215:0 .54 .. 0:322 "14.98 4. 490

Flot Feed p30 - 49 microns Two Test Averags
| Pb Rougher Feed pH 9.5 # 4 and 8
|
\ 1 \ “.'L:: _ \
Na2C03 Na2803 NaCN xanthate CuSQ‘,,t Cu0

Lead Zinc

5.7 2.5 £§.075:0.055. 0,055  0.38 2.6
Product WT Assays Distribution
Pb n Pb ST
Heads 3991.4 3.23 5.25 100.00 100.00
. Pb’Ro. Conc.. 350.6 31.14 . 9.79 84.74 16.39
insRo. Conc. “387.7 .1.13  42.56- 3.39 78.80
Tails 3253.1. 0.3 0.47 4.82 11.80



Flot Feed p30 - 110 wmicrons

Pb Rougher Feed pi 10.0 +
N52C03 K525,3 HaCH T%ﬂthnceA CuSO4
Lead Zinc
7.20 2.y 003 0.065% -§.085 . 038
Product WT Assays Distribution
Pb In Pb n
Heads 4009.1 3.63 5.80° 100.00 100.80
| Pli-Bo. Conc. 329.7 35646 ~11.50 80.27 . 1530
j Ir B0 Lotic. A27.3- Zidls -41:00 898 _J5.3]
| ® Tails 32507 058 Sel A7 95 g3
%
|
|
| Flot Fead p80 - 49 microns Two Test Averaqe
| Pb Rougher Feed pH 10.0 +2 in. screened sample
# 18 and 20
Na2C03 Na2503 NaCN xanthate CuSO4
Lead e
sd 2.5 g.03 0.080 0.055 0.38
Product WT Assays Distribution
Pb In Pb n
Heads 4025.8 . _3.52 5.81 100.00 100.00
Ph Ro Conc. .381.3 30.40 -11.63 81.87 18,95
Zn Ro. Conc. 431.3 2.60 "40.76 7192,  F5i34
Tails 3213.2 0.45 0.43 10.21 591




Cleaner Test Test #1

Flot Feed ps0 - 110 microns

Pb Rougher Feed pH 10.0

Na2603 HaZSO, NaCN géntha§e CuSOf,f
Lead Zinc

Rougher 16.0 2.5 0.03 0.055 0055 0.38

Cleaner 220 02815 (3.065 0. 175 B>

Total 320 2 i 02045 0.120 0230 20,53
Product WT Assays Distribution

Pb In Rg Pb JAY Ea

Feed 1999.7 Q2898 1.19 10G.00 100.00 10C.00
Pb 1st CLNR Conc. 95.2 &7 ALY DL M e i S 75.16 6.85 58.89
Pb 2nd CLNR Conc. TP 6090 =24,.91: 16.82 7583 3.80 i 5a4]
Pb Conc. 64..9" " -66.58 341 14590 66.03 2992 48,73
7n ‘Ro. ‘Conc: 185.0 1..99 44,85 2 .05 5.64 83.31 1587
Zn 1st CLNR Conc. 156.9 185 750418« ~72:218 4.46 79.02 14.00
Zn 2nd CLNR Conc. 1472 e I e 3.99 76.08 13520
Zn 3rd CLKNR Conc. 137 :1 1468 252,27 2u15 353 71.86 2iu3b
Zn “Conc. 119.6 162985360 2.21 2.96 64...35 11.09
Tails 1719.5 0,73 '0:57 Q.35 16.20 9.84 25.24



Cleaner Test Test =2

Flot Feed p80 - £2 microns

Pb Rougher pH 10.0

Na,CO 2650 NaCk xanthate CusSO,
Z 9 & - - TN &
Lea il e

Rougher Tesuh 2.5 0.63 0. 1051 0.055 38

Cleaner 285 - G015 0055 8. 000 15

Total 14,35 2.5 0.045 -.0:380 0. 165 - 0.53
Product WT Assays Distribution

Pb in Ag Pb n Ag

Heads 1968.7 3,30 850 " 1.23 100,00 10000 10008
Pb 1st CLNR Conc. 95.2 ¢ 50.98 -6:436. 14:48" - 72 .54 5.66 55.40
Pb 2nd CLHKR Conc. 10 BY. 18 4 8004793, 67,87 3,03 2dd- 54
Pb-Cone: 84.9 66,30 ,-8.367 15,98« 63.03 2580 40,84
/n Ro: Conc. 185.0 2.8l 3008 2 i3] 10.02 . 84.56 -+ 22.17
Zn st CERR Cong. 156.9 250 5007876 578 L3 33h 0087
In 2nd CLNR Conc. 147.2 2815 530005 k. T4 B8, 26837 9.4¢%
Zn 3rd CLKR Conc. 1871 25780095 | 0 A9 7 61.89 8.26
Zn Conc. 119.6 2. 6755050 " .63 3.38 ~B4532 6.87
Tails 1719.5 089 =062 5038 + 17v44 9,79 w7283



Flot Feed p80 - 110 microns

b Rougher Feed pH 10.0

Na.,CO Na,SO NaCN xanthate CusSO,
: o Lead inc %
Rougher 6.9 25 0.03 Q.05 0 008 © D238
Cleaner ¥.8 - 0.018. 007 0:160 30,28
Total Bad £ 0.045 ..0:135 - 0.215  _0.63
Product WT Assays Distribution
Pb n Ag Pb In Ag
Feed 2010.4 3.58: 5.54 ¥ E . 100.00 100300 100 00
Pb 1st CLRR Conc. 1058:3 .58.43 © 7.33 13536 79.56 6.9 60.00
Pb 2nd CLMNR Conc. 75.0 5 .89.:12 4328 576.34 71.55 2,88 " Bedidy
Pb Conc. 63,7 - 18,20 3. 021785 65.60 1738795
Zn Ro. Conc. 201.0 2.07 44.04 1.44 5.77 G19.46- 12949
Zn 1st CLNR Conc. 136.5 ¥.98 0 49.87; - 147 3.76 Bl B8.59
Zn 2nd CLNR Conc. 1111 1:80 “51:835=1 .4} 2,78 Bl.B% 6.70
Zn 3rd CLNR Conc. 83.9 1635287 v 134 1.90 39:82 4.79
Zn Conc. 57.6 1b 53,50 .4.31 1.27 27.66 3.22
Tails 1704 .1 088 -0.62 0:.38 14.66 “A43.61 5a) 64



Cleaner Test Tes ;5 in. screened sample
Flot Feed pS0 - 49 microns
Pb Rougher phh210.0
Na,CO 2,50, MaCh xanthate Cus0,
S = Lead  Zinc
Rougher b5 2.5 .03 g.88 . 0.055 <038
Cleaner S - s -gdtl 0. 14 0.25
Total 0.2 &8 0.088 <010 D.2d5 - D.63
Product WT Assays Distribution
Pb n \g Pb /n Ag
Feed 2016.3 3,28 o584 - 114+ 188.007-1008.00 100 00
Pb 1st CLKR Conc. 88.9 '54.08  6.08' 14.72 712.75 4.92. bl
Pb 2nd CLNR Conc. 88,9 8323 o 1 EAD 65.91 2,23 5128
Pb Conc. 60.1 G.830 72 b =180 60.46 1.46 46.84
n:Ro. Gonc: 290.1 3.67..32.93" .1.54 16.11 87.02° 19.45
In 1st CLHR Conc. 194.2 441 H5.63 = F.47 12,94 -BD.74 - A2.43
Zn 2nd CLNR Conc. 1705 4.44 48.84 1.41 11.46 75.86 10.47
Zn 3rd CLNR Conc. 148.6 4.26 5007+ 1.43 9.57 - 671.78 9.28
IZn Conc. 128.6 4 10.-50.90:" 147 798 .. 58.63 8.24
Tails 1637.3 045 2 0.54  0.33 .15 305572354
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<

To  G. WIGHT . CC: T. Bigos gde@IEfR.A. McCallum

Lo E

From RLEL. SMITH J.K. Carrington

pate March 16, 1981.

Subject 1982 METALLURGICAL FORECAST

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

The following should be noted:

1. The Metallurgical Forecast presented for oxidized ore in the study
“The Development of the Vangorda Plateau Ore Deposits" was based on
information obtained from laboratory work. The current forecast
is based on information gained from a 5 day plant test held in 1979
and consequently not available for the feasibility study.

A second plant test, postponed following the Third Quarter Review, has
been rescheduled for May 1981, and the 1982 Plan Metallurgy will be
revised if necessary when the results of this plant test are
available.

- 2. Current grinding practice at plan throughput gives a P80 of 120 microns.

During the previous five day plant test, Mill throughput was reduced

to obtain a fine grind and in this case, P80 = 76 Microns - the grind
expected following the completion of the grinding circuit modification
is P80 = 40 microns. Metallurgical test data for oxidized ore indicates
that while a fine grind does not improve lead grade or recovery, it does
improve zinc grade or recovery.

On the basis of the above, and until further data is available, it
would be rash to forecast better metallurgy than that shown in the most
recent 1982 Metallurgical Forecast.

5o 2

RCS/d b s
R.C. Smith.
Mi1l Superintendent.

Arctic Star Printing Inc.




