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NTROD TION

In a letter dated January 23, 1987, Mr. A.J. Davidson of Corporation Falconbridge
Copper requested some preliminary metallurgical testing on two Rea Gold Zone samples. The
objective was to recover lead and silver into lead concentrate and zinc into a zin¢ concentrate or all

three into a bulk sulphide concentrate.

LAKEFIELD RESEARCH

R.S. Salter

General Manager

W.T. Yen, Ph.D.

Senior Project Engineer

Experimental Work by: C.W. Payne



SUMMARY

1. H mpl

The head assays of the two samples as received are shown in Table No. 1.

Table No. 1 - H mple A

BGA RGB
Pb (%) 54.9 - 3.39
Zn (%) 6.54 6.05
Cu (%) 3.21 1.63
Fe(%) 1.61 4.30
s‘(%) 14.4 8.65
Au (ght) 4.22 0.98
Ag (M) 4649 649
Specific Gravity 5.25 3.07

The average calculated head assays obtained from the testwork are shown

below:

BGA RGB Composit
Pb(%) 55.1 3.13 18.1
Zn(%) 6.85 6.00 5.92
Cu(%) 3.26 1.59 2.15
Au (g/) 4.47 1.07 2.10

Ag (gh) 4875 660 1901



Summary - Continued
2. Flotation of RGA Sampl

A one kilogram sample was ground with soda ash and the zinc depressant
Na,S04, followed by lead flotation using the collector cyanamid AX 343 and AF 3477. The lead
rougher tailing was then conditioned with lime and copper sulphate, followed by zinc flotation.

The results of Test No. 1 in Table No. 2 show that most of the metals, including
Pb, Zn, Cu, Au and Ag, were collected into the lead rougher concentrate. Little metal was left for
the zinc circuit. The lead rougher concentrate assayed 62.5% Pb and 5445 g/t Ag for a recovery
of 94.5% of the lead, 95.3% of the silver and 90% ~ 94% of the other metals. The lead-zinc bulk
concentrate prepared by blending the lead rougher and zinc rougher concentrate assayed 60.2%
Pb and 5331 g/t Ag for a recovery of 98.5% of'the lead and 99.2% of the silver and 97% ~ 99% of
the other metals.

In Test No. 5, one rougher or cleaner bulk concentrate was obtained. The grade
of the concentrate was similar to that of Test No. 1 but with a lower metals recovery. The excess

amount of NaCN used may have caused the slightly lower recoveries.

Table No. 2 - Flotation Results for the RGA Sample

Test Wi Assays, %, g/t % Distribution

No. Product % Cu Pb Zn | Au Ag Cu | Pb Zn Au Ag

1 PbClConc. 77.22 3.86 [63.8 | 7.93| 4.72 | 5668] 90.3{88.9 |88.1{81.3 | 89.8
Pb Ro.Conc. 83.74 3.72162.5 |7.71| 482 | 5445] 9431945 192.9}190.2 | 95.3
Zn Cl.Conc. 4.04 2.45|35.8 |8.55|5.34 | 2920 3.0 26| 50| 4.8 2.4
Zn Ro.Conc. 6.91 2.24 1321 |6.17| 4.80 2740 47| 40| 6.2] 7.4 3.9

- Pb-Zn Bulk Conc| 90.65 3.60 |60.2 |7.60) 4.82 |5331] 99.0]1 98.5 199.1|97.6 | 99.2
Zn Ro. Tail 9.35 0.37) 9.12{0.67}| 112 | 480 1.0l 15| 09] 2.4 0.8
Head (Calc)) 100.0 3.30 |55.4 [6.95 | 4.47 | 4875]100.0 {100.0 {100.0 [100.0 |100.0

5 Cleaner Conc. 81.10 2731626 |7.86| - -1 93.8192.5]194.4 - -
Bulk Conc. 90.18 3.50159.4 |7.36| - -1 98.0197.7 1983 - -
Bulk Tail 9.82 0.64 }13.0 |1.16{ - -l 2.0 23} 17| - -
Head (Calc.) 100.0 3.22 1549 |6.75| - -1100.0 100.0 f100.0| - -




Summary - Continued

3. Fiotation of RGB Sample

The flotation procedure as tested on the RGA sample discussed in the previous
section was also used for the TGB sample. The results for Test No. 2 as shown in Table No. 3
indicate that most of the valuable metals, including Cu, Pb, Zn, Au and Ag, reported to the lead
rougher concentrate. Zinc depression was not very effective in the lead circuit. After three stages
of cleaning the lead grade waé only upgraded from 13.9% to 16.8%. This low grade lead
concentrate was due primarily to contamination by other valuable metals, such as copper, gold
and silver. In Test No. 6, scdium cyanide was tried to depress the other metals. The grade of the
lead cleaner concentrate improved to 30.6%.

In Tests No. 4 and No. 7 as shown in 'I;able No. 4, the separation of the copper
from the iead in the lead cleaner concentrate was attempted. A copper concentrate of 30.2% Cu
was produced and the lead concentrate was upgraded frofm 27.1% Pb 10 32.9% Pb. Thereis a
possibility to further upgrade the lead concentrate. There was excess depressant in Test Noi. 7
which not only depressed the lead but also the coper in the Cu-Pb separation circuit.

The zinc flotation has shown some promise. In Test No. 2, the zinc concentrate
was upgraded from 19.8% Zn to 48.5% Zn. In Test No. 6, the zinc was upgraded from 10.1% o
47.1%. There was little zinc lost in the zinc cleaner stages.

In Test No. 7, the fineness of the grind was increased both in the primary and the
regrinding stages. The zinc dropped in the lead first cleaner concentrate and was reported to the
zuinc circuit. The zinc flotation was significantly improved. The zinc cleaner concentrate assayed
60.2% Zn and recovered 67.1% of the total zinc. Only 3.4% of the zinc was lost in the zinc

cleaner stages.



Sum

mary - Continued

Table No. 3 - Flotation R it for the RGB mp!

Test Wit Assays, %, g/t % Distribution

No. | Product % Cu Pb Zn | Au Ag Cul| Pb Zn Au Ag

2 |Pb Ci.Conc. 9.16 |16.2 |16.8 [16.6 |7.95| 6443| 89.9| 46.8| 24.8|68.2 | 89.4
Pb Ro.Conc. 21.33 7.43 |13.9 {17.3 |4.22] 2984} 96.0]| 90.0| 60.2{84.4 | 96.4
Zn Cl.Conc. 4.82 0.18 | 2.26{48.5 |0.71| 97.1| 05| 3.3|38.2| 3.2 0.7
Zn Ro.Conc. 12.14 027 | 1.68y19.8 {0.60; 123 2.0{ 6.1|39.3] 6.9 2.3
Pb-Zn Bulk Conc.} 33.47 483 | 9.45{18.2 [2.91| 1946] 98.0| 96.1] 955|91.3 | 98.7
Zn Ro.Tail 66.53 0.049{ 0.19| 0.045/0.14{ 12.7| 2.0 38| 05| 8.7 1.3
Head (Calc.) 100.0 1.65 | 3.29| 6.12 |1.07| 660{100.0{100.0 {100.0 100.0 [100.0

6 |PbCl.Conc. 7.01 }12.7 {30.6 {114.7 - -| 56.5168.9] 18.0 - -
Pb Ro.Conc. 19.96 7.36 |14.0 |20.7 - -| 93.3189.9| 72.0 - -
Zn Cl.Conc. 3.18 1.61 | 3.6547.1 - {1 3.2} 3.7] 26.1 - -
Zn Ro.Conc. 15.57 0.49 | 1.29/10.1 - -1 481 6.4] 275 - -
Pb-Zn Bulk Conc.] 35.53 4.35 | 8.45(16.1 - -l 98.1196.3| 99.5 - -
Zn Ro.Tail 64.47 0.046; 0.18| 0.043; - -4 19t 37| 05 - -
Head (Calc.) 100.0 157 | 3.12| 5.74 | - -{100.0 100.0 {100.0 - -
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Table No. 4 - Flotation Result with Cu-Pb Separation on the RGB Sample

Test  Product Weight Assays %, g/t % Distribution
No. % Cu Pb Zn Cu Pb Zn
4 Cu Cl.Conc. 1.35 30.2 9.38 7.22 25.6 41| 1.6
Pb Cl.Conc. 5.56 6.58 32.9 14.8 23.0 | 59.3| 13.5
Cu-Pb Ro.Conc.| 18.61 8.22 156.5 13.9 96.1 93.2 425
Zn Cl.Conc. 5.00 0.36 0.84 | 59.5 1.1 1.4 48.7
Zn Ro.Conc. 8.79 0.35 0.89 | 38.9 1.9 2.6 56.0
Bulk Ro.Conc. | 27.40 5.69 10.8 21.9 98.0 g5.8 | 98.5
Zn Ro.Tall 72.60 0.044 0.18 0.13 2.0 421 1.5
Head (Calc.) 100.0 1.59 3.08 6.10 100.0 |100.0 [100.0
7 Cu Cl.Conc. 1.36 14.2 28.2 5.49 12.4 128 2.1
Pb Cl.Conc. 5.56 10.4 23.6 12.9 37.1 43.6] 11.9
Cu-Pb Ro.Conc.| 13.81 10.2 20.1 12.5 90.4 92.5| 28.6
—~Zn Cl.Conc. 6.74 0.49 0.72 |-60.2 2.1 1.6 67.1
Zn Ro.Conc. 23.87 0.49 0.61 | 17.9 7.5 48| 70.5
Bulk Ro.Conc. | 37.68 4.05 7.76 | 15.9 97.9 | 97.3] 99.1
Zn Ro.Tail 62.32 0.053 0.13 0.095 2.1 27| 0.9
Head (Calc.) 100.0 1.56 3.01 6.05 100.0 | 100.0/100.0
4. Flotation of th m it mpl

The composite sample, composed from the RGA and RGB samples in the ratio of

3 to 7, was tested for the standard lead-zinc flotation as described in the previous section. The

results of Test No. 3 as shown in Table No. 5 indicate that the flotation characteristics of the

composite sample were similar to the RGA sample. Most of the metals, including Cu, Pb, Zn, Au

and Ag, were collected into the lead concentrate. The lead rougher concentrate assayed 51.2%

combined lead and zinc with a recovery of 95.3% of the lead and 96.8% of the zinc, was an

acceptable bulk concentrate. The lead rougher concentrate also assayed 4.29 g/t Au, 4096 g/

Ag for recoveries of 91.7% of the gold and 96.8% of the silver. Insufficient metal was left for

reasonable zinc flotation.
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Table No. 5 - Flotation Results for the Composite Sample (Test No. 3)

Wit Assays, %, g/t % Distribution

Product % Pb Zn Cu | Au Ag Pb {Zn § Cu | Au Ag
Pb Cl.Conc. 20.67 (422 |12.3 |9.08| 7.23 |7892) 48.2142.9| 87.5] 71.0 | 85.6
Pb Ro.Conc. 4499 |38.4 |12.8 (4.59 | 4.29 |4096| 95.3196.8| 96.3| 91.7 | 6.8
Zn Cl.Conc. 6.29 254 | 1.87|0.32|0.60 | 283} 09| 2.01 09| 1.8 1.0
Zn Ro.Conc. 20.61 1.81 | 0.68(0.210.40 | 168] 2.1 24| 20| 3.9 1.9
Pb-Zn Bulk Conc. 65.60 |[26.9 8.9613.21 | 3.07 2862 97.4|99.2| 98.3| 95.6 | 98.7
Zn Ro.Tail 34.40 1.40 | 0.13]0.11|0.27 | 68.2] 26| 0.8 1.7{ 4.4 1.3
Head (Calc.) 100.0 18.1 58212151 2.10 100.0 {100.0{100.0{100.0 [100.0

1901
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CONCLUSIONS ANDDISCUSSION

Both the RGA and composite samples were high grade in lead. It was easier to
produce a bulk concentrate product at high recovery than separate concentrates. The bulk
concentrate from RGA sample assayed 60.2% Pb, 7.6% Zn, 3.6% Cu, 4.82 g/t Au and 5331 g/
Ag and represented a recovery of more than 97% of all metals. The bulk concentrate from the
composite sample assayed 38.4% Pb, 12.8% Zn, 4.59% Cu, 4.29 g/t Au and 4096 g/t Ag for a
recovery of more than 85% for lead, zinc, copper and silver and 91.7% for gold.

The RGB sample assayed lower grade and an acceptable bulk concentrate could
not be produced. Copper, lead and zinc concentrate products were produced however. The
copper-lead flotastion was not easy and mare testwork is required.‘ The silver minerals reported to
the copper lead concentrate at a high recovery. When the zinc is depressed effectively in the
lead circuit and reported to the zinc circuit, an acceptable zinc concentrate should be easily

obtained at a reasonable recovery.
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SAMPLE PREPARATION

A five kilogram sample of RGA and a four kilogram sample of RGB were received at
Lakefield on January 26, 1987. Each sample was crushed separately to minus 10 mesh. Head

samples and test charges were prepared for the testwork.
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Test No. 1
Purpose: To perform a preliminary test on Sample RGA to investigate the recovery
of lead and zinc.
Procedure:
Feed: 1000 grams minus 10 mesh sample RGA
Grind: 10 minutes at 60% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage NayCO3 | NapySO3| AX | MIBC|Ca(OH),(CuSO,4|A3477 | Grind | Cond. | Froth | pH
343

Grind 500 1000 - - - - - 10 - - 8.0
Pb Rougher 500 - 30 10 - - 10 - 1 3 9.5

- - 20 5 - - 10 - 1 3 -

- - |10 - - - 5 - 1 3 -
Condition - - - - 11250 - - - 5 - -

- - - - - 800 - - 5 - 11.5
Zn Rougher - - 40 5 - - 20 - 1 2 -

- - - - - | 400 - - 3 - -

- - 70 - - - 20 - 1 1 9.0

- - - - 50 - - - - - 10.5
Aeration - - - - - 500 - - 10 - -

M
2030

Zn Rougher (Cont'd) - - - - - - 20 - 1 3 -

- - |20 - - - 10 - 1 - -
Tailing Regrind - - - - 1 500 200 5 5 - - -
Zn Rougher (Cont'd) - - 10 - - - 5 - 1 1 10.2

- - |50 - - - - - 1 1 .




Test No. 1 - Continued

Reagents Added, grams per tonne

Time, minutes

Stage NayCO3 | NapS0g | AX MIBC |Ca(OH), Froth
343
Pb 1st Cleaner 125 250 10 - 5 - 1
- - 20 0 10 - 2
- - 5 5 5 - 2
Pb 2nd Cleaner 125 250 10 5 5 - 3
- - 5 5 5 - 2
Zn Cleaner - - - - - 400 2 11.7
Metallurgicai Resuits
Wt Assays, %, g/t % Distribution
Product % Pb| Zn | Cu | Au Ag Ag
1. PbCleaner Conc.| 77.22 63.8 |7.93 471 | 5668 88.9] 88.1 0.3|81.3 [89.8
2. Pb2nd ClTail 2.16 53.8 |5.95 6.69 | 4497 2.1 1.8 141 3.2 2.0
3. Pb st ClTail 4.36 447 14.74 5.82 | 3881 3.51 3.0 2.6] 5.7 3.5
4. ZnCleanerConc| 4.04 35.8 |8.55 534 2920 2.6| 5.0 3.0] 4.8 2.4
5. ZnCleaner Tail 2.87 26.8 |2.83 404 2486 1.4| 1.2 1.7] 2.6 1.5
6. Zn Rougher Talil 9.35 9.1210.67 1.12 460 15| 0.9 1.0] 24 0.8
Head (Calc)) 100.0 55.4 |6.95 4.47 14875.5 100.0
lculat r nd R veri
Products 1 and 2 79.38 63.5 | 7.88 476 | 5636 91.01 89.9191.7184.5 |91.8
Products 110 3 83.74 62.5 | 7.71 482 | 55451 94.5] 92.9 | 94.3}190.2 }195.3
Products 4 and 5 6.91 32.1 | 6.17 480 1| 2740} 4.0] 6.2 47| 7.4 3.9
Products 1t0 5 90.65 60.2 | 7.60 4821 5331198.5| 99.1199.0197.6 }99.2




Test No. 1 - Continued

Screen Analysis

14

Mesh Size % Retained % Passing

(Tyler) Individual Cumulative Cumulative

+ 150 2 .2 99.8
200 1.9 2.1 97.9
270 9.4 11.5 88.5
400 12.5 24.0 76.0

- 400 76.0 100.0 -

Total 100.0 . -
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Test No. 2
Purpose: To perform a preliminary test on Sample RGB to investigate the recovery
of lead and zinc.
Procedure:
Feed: 1000 grams minus 10 mesh sample RGB
Grind: 10 minutes at 60% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage NayCO3 | NapySOg | AX A |MIBC|Ca(OH), [CuSO, Grind | Cond.| Froth pH
343 3477

Grind 500 1000 - - - - - 10 - - -
Pb Rougher - - 10 10 5 - - - 1 3 9.4

- - 5 5 - - - - 1 2 -
Condition - - - - - 1000 - - 5 - -

- - - - - - | 800 - 5 - 11.4
Zn Rougher - - 10 - 5 - - - 1 2 -

- -1 s 5 - - - - 1 1 -
Pb 1st Cleaner 250 500 - 2.5 2.5 - - - 2 3 9.6
Pb 2nd Cleaner 250 250 - - 2.5 - - - 2 1212 9.6
Pb 3rd Cleaner 250 250 - - 2.5 - - - 2 2 -

DF
1012

Zn 1st Cleaner - - - - - 300 - - 2 2 11.6

- - - 5 5 - - - 1 1 -
Zn 2nd Cleaner - - - - 5 250 - - 2 2 11.7
Zn 3rd Cleaner - - - - 5 250 - - 2 2 11.8
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68.53 .85 8.18 0.85 1.88 2.84 8.43
199.00 1.8 3.28 6.12 100.880 190.68 169.806
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Test No. 2 - Continued

Metallurgical Results

Wit Assays, %, g/t % Distribution
Product % Pb Zn | Cu Au Ag Pb | Zn jCu Au Ag

1. PbCleanerConc.| 9.16 |16.8 [16.6 [16.2 |7.95 | 6443| 46.8| 24.8 | 89.9] 68.2 | 89.4
2. Pb3rd Cl.Talil 1.80 | 19.9 19.8 [ 1.94 |2.37 783 11.5] 6.2 22| 4.2 2.3
3. Pb2nd ClLTail 3.92 12.0 |20.3 |1.07 |1.48 459| 1431 13.0] 25| 5.4 2.7
4. Pb 1st ClLTall 6.35 8.99i15.6 | 0.36 |1.10 212 17.4| 16.2] 1.4] 6.6 2.0
5. Zn Cleaner Conc.| 4.82 2.26{485 (018 |0.71 | 97.1] 3.3}138.2| 0.5 3.2 0.7
6. Zn3rd Cl.Tall 0.28 3.63| 4.36 1 0.39 |1.39 16| 0.3| 0.2| 0.1 0.4 0.1
7. Zn2nd ClLTail 0.85 2.46| 3.06 | 0.56 [0.88 2511 0.6y 04| 03] 0.7 0.3
8. Zn1stClTall 6.19 1.04| 0.53 | 0.29 |0.44 123 1.9} 05 11| 26 1.2
9. ZnRougher Tail | 66.53 0.19{ 0.045} 0.049{0.14 | 12.7| 3.9 05| 2.0y 8.7 1.3

Head (Calc.) 100.0 3.29) 6.12 | 1.65 |1.07 660 100.0 [100.0 100.0]100.0 |100.0
Calculated Grades_and Recoveries
Products 1 and 2 11.06 (17.3 {171 [13.7 |6.99 | 5471| 58.3{31.0|92.1] 72.4 | 91.7
Products 1 to 3 1498 (159 [18.0 [10.4 |5.55 | 4159 | 72.6| 44.0| 94.6] 778 | 94.4
Products 1 to 4 21.33 |13.9 {17.3 | 7.43 |4.22 | 2984 | 90.0| 60.2 | 96.0] 84.4 | 96.4
Products 5 and 6 5.10 2.3446.1 | 0.19 }0.75 |1025) 3.6}38.4| 0.6f 3.6 0.8
Products 5to 7 5.95 2.3533.9 | 0.24 |0.77 |123.7] 4.2(38.8} 0.9] 4.3 1.1
Products 5to 8 12.14 1.68|19.8 | 0.27 |0.60 [123.4| 6.1139.3| 2.0/ 6.9 2.3
Products 1t0 8 33.47 9.45[18.2 | 4.83 }|2.91 | 1946 | 96.1| 95.5 ] 98.0} 91.3 | 98.7
Screen Analysis
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 100 .2 .2 99.8

150 2.4 2.6 97.4

200 13.8 16.4 83.6

270 14.8 31.2 68.8

400 10.0 41.2 58.8
- 400 58.8 100.0 -
Total 100.0 - -
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Test No. 3
Purpose: To investigate the flotation of lead and zinc from a 7:3 mixture of samples
RGB and RGA.
Procedure:
Feed: 300 g RGA + 700 g RGB minus 10 mesh sample
Grind: 10 minutes at 60% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage NayCO3 | NaySO3 | AX | A | MIBC|Ca(OH),|CuSO, | Grind | Cond. | Froth | pH
343 | 3477

Grind 500 1000 - - - - - 10 - - -
Pb Rougher - - 10 10 5 - - - 1 2 9.3

- -1 5 5 5 - - - 1 2 -

- - | s 5 - - - - 1 2 -
Condition - - - - 1250 - - 5 - -

M
2030

- - - - - - 800 - 5 - 11.0
Zn Rougher - - 120 - 5 - - 10 1 2 -

- - {10 - - - 10 1 2 -
Aeration - - - - - 250 500 - 10 - 10.5
Zn Rougher(Cont'd) - - - - - - - 20 1 1 -
Pb 1st Cleaner 250 250 - - - - - - 2 2 9.5

- - |25 5 - - - - 1 3 -
Pb 2nd Cleaner 250 250 - - - - - - 1 2 9.7

- - - 5 5 - - - 1 2 -
Pb 3rd Cleaner 250 125 - - 5 - - - 1 3 9.9
Zn Cleaner - - - - - 350 - - 2 - 11.8




Test No. 3 - Continued

Metallurgical Results
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Wt Assays, %, ght % Distribution
Product % Pb Zn | Cu | Au Ag Pb | Zn | Cu Au Ag

1. PbCleaner Conc.| 20.67 |42.2 [12.3 |9.08 |7.23 | 7892} 48.2| 42.9| 87.5]71.0 | 85.6
2. Pb3rd Cl.Tail 4.78 [ 52.0 |[13.4 |1.16 |2.46 | 1388 13.7] 10.8] 2.6 5.6 3.5
3. Pb2nd Cl.Tail 9.42 |46.5 (151 |0.61 |1.51 7791 2421240 27| 6.8 3.9
4. Pb1st ClLTail 10.12 |16.5 [11.2 ]0.74 |1.73 7111 9.2119.1| 35| 8.3 3.8
5. ZnCleaner Conc.| 6.29 2.54| 1.87 |0.32 |0.60 283{ 0.9 2.0{ 09} 1.8 1.0
6.  Zn Cleaner Tail 14.32 1.48] 0.16 [0.16 |0.31 1191 1.2 04} 1.1] 2.1 0.9
7. ZnRougher Tail | 34.40 1.401 0.13 |0.11 |0.27 | 68.2] 26| 08| 1.7] 4.4 1.3

Head (Calc.) 100.0 18.1 | 5.92 [2.15 {2.10 | 1901 {100.0{100.0 [100.0 100.0 [100.0

alculat r nd R verie

Products 1 and 2 25.45 |44.1 [12.5 7.59 16.33 | 6670 61.9]53.7] 90.1] 76.6 | 89.1
Products 110 3 34.87 |33.2 |13.2 (5.71 |5.03 | 5079 | 86.1| 77.7| 92.8] 83.4 | 93.0
Products 1 to 4 4499 |38.4 [12.8 [4.59 |4.29 |4096|95.3| 96.8]1 96.3] 91.7 { 96.8
Products 5 and 6 20.61 1.81| 0.68 [0.21 |0.40 169 2.1 24| 2.0} 3.9 1.9
Products 1to 6 65.60 |26.9 | 8.96 |3.21 [3.07 [2862|97.4| 99.2| 98.3| 95.6 | 98.7
Screen Analysis
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 150 1.5 1.5 98.5

200 9.3 10.8 89.2

270 16.0 26.8 73.2

400 10.7 37.5 62.5
- 400 62.5 100.0 -
Total 100.0 - -
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Test No. 4
Purpose: To repeat Test No. 2 (Sample RGB) but replace Na,SO4 with
ZnS0O,4/NaCN mixture and regrind the lead rougher concentrate.
Procedure:
Feed: 1000 grams minus 10 mesh sample RGB
Grind: 10 minutes at 60% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage Nay,COg ZnSO! AX A | MIBC |Ca(OH), |CuSO, Grind | Cond. | Froth pH
NaCN [ 343 | 3477
Primary Grind 500 1000 - - - - - 10 - - -
Pb Rougher - - 10 16 5 - - - 1 3 9.7
- -1 s 5 - - - - 1 2 -
Condition - - - - - 1000 - - 5 - -
- - - - - - 800 - 5 - 11.5
Zn Rougher - - 10 - 5 - - - 1 2 -
- -l s 5 - - - - 1 1 .
Pb Conc.Regrind(PM) 250 500 - - - - - 10 - - -
Pb 1st Cleaner - - 5 5 5 - - - 1 2 9.5
- - 5 - 5 - - - 1 2 -
Pb 2nd Cleaner - 200 - - - - - - 2 3 9.5
Cu-Pb_Separation SO0, |[XD31
Condition 600 - - - - - - - 5 - 4.0
- 250 - - - - - - 5 -
Cu Rougher - - - 5 5 - - - 1 -
Cu Cleaner 150 - - - - - - - 3 - 4.0
- 125 - - - - - - 3 - .
- - - 5 5 - - - 1 1 .
Zn 1st Cleaner - - - - - 300 - - 2 2 11.7
- - - 5 5 - - - 1 1 .
Zn 2nd Cleaner - - - - 5 250 - - 2 2 -
Zn 3rd Cleaner - - - - - 200 - - 2 2 11.9
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Test No. 4 - Continued

TEST MNC. 4 FROJECT MO. 3277

1 CU CL COMC 1.35 38.28 -8.38 T.c2 &2E£.58 4.18 1.68
g CUJ CL TAalu 2.84 13.58 E£z2.29 2.78 £4.36 {Z.18 2.31
3 CU-PE SEPT TAIL S.S6 6.5 32.38 14.880 23.01 £53.33 13.59
4 PR 2MD CL TAIL i 1.¢1 T.S3S 1@a.7@ 186.449 .51 &.23 4.88
S FE 1ST CL TAaIL 7.8S 2.8 .88 1S.E8% 5.58 8.34 13.8¢S
6 ZN CL COMC S.80 8.36 2.84 £3.580 1.13 1.38 48.74
7 ZN SRO CL TAIL 8.63 8.S1 1.1 S8.48 B.28 B8.23 3.38
8 ZMN 2MND CL TAIL 8.S5 8.37 1.82 8.354 8.13 8.183 8.75
8 ZM IST CL TAIL ‘ £.56 8.23 8.838 ¢.SE g.45 B.7v4 3.18

18 ZN RO TAIL 72.69 0.84 8.138 .13 2.81 4.23 1.55

11

12

HEAD .CALC 180.008 1.53 3.88 6.18 160.80 i660.08 i88.6€0

cALC. GRABES & RECOVERIES
1 + 2 3.38 &3.Y68 {7.Ss8 8.11 58.85 18.28 4.38
1 - 3 8.85 13.88 27V.18 12.27 73.38 v8.81 15.08
1 - 4 18.768 12.15 g24.34 12.87 ©6G&.18 84.58 g2.88
1 -5 13.61 g.21 15.48 13.31 86,87 83.29 4=.42
6 + 7 S.e8 .38 B8.87 Se6.82 1.35 i.81 S&.1e
6 - 8 6.22 8.38 8.88 £51.83 i.48 1.73 5&.87
€ - 8 8.73 8.3% 8.83 3535.80 1.83 2.33 56.83
1 -9 27.4a £.683 18.73 2t.82 87.38 85.¥% 98.45
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Test No. §
Purpose: To perform a test on sample RGA, to investigate the effect of floating a
bulk concentrate.
Procedure: As indicated below.
Feed: 1000 grams minus 10 mesh sampie RGA.
Grind: 10 minutes at 60% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage Na,CO3z | A343 A3477 | MIBC NaCN Grind |Cond. Froth | pH
Primary Grind 1000 - - - - 10 - - 7.5
Bulk Flotation 500 50 20 10 - - 1 3 8.9
- 20 5 - - - 1 3 -
- 10 5 - - - 1 3 -
Bulk Conc.Regrind 250 - - - 250 20 - - -
Pb 1st Cleaner 250 10 - 10 - - 1 12 9.0
- 20 - 5 - - 1 2 -
- 10 - 5 - - 1 2 -
Pb 2nd Cleaner - - - - 250 - 2 3 8.8
- - - 1 2 R
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Test No. 5 - Continued

Metallurgical Results
Product Weight Assays % % Distribution

Y% Cu Pb Zn Cu Pb Zn
1. Pb Cleaner Conc. | 81.10 3.73 62.6 7.86 93.8 | 92.5 94.4
2. Pb2nd Cl.Tail 2.89 1.80 39.9 4.23 1.6 2.1 1.8
3. Pb 1st Cl.Tail 6.19 1.35 27.0 2.31 2.6 3.1 2.1
4. Bulk Fiot.Tail 9.82 0.64 13.0 1.16 2.0 2.3 1.7
Head (Calc.) 100.0 3.22 54.9 6.75 100.01 100.0 | 100.0

leulat r nd R veri

Products 1 and 2 83.99 3.66 61.8 7.73 9541 94.6 96.2
Products 1t0 3 90.18 3.50 59.4 7.36 98.0 | 97.7 98.3
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Test No. 6
Purpose: To perform a test on sample RGB, using NaCN in the primary grind and Pb
cleaners and regrinding the Zn rougher Conc. prior to cleaning
Procedure:
Feed: 1000 grams minus 10 mesh sample RGB.
Grind: 10 minutes at 60% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage NayCOz | NaySO3|NaCN | AX | A |MIBC| M Grind |Cond. {Froth | pH
343 | 3477 2030
Primary Grind 500 1000 {250 - - - - 10 - - -
Pb Rsougher - - - 10 10 5 - - 1 3 9.8
- - - 5 5 - - - 1 2 -
Pb Conc.Regrind 250 500 |200 - - - - 10 - - -
Pb 1st Cleaner - - - 5 5 - - - 1 2 9.7
- - - 5 - - - - 1 2 -
Pb 2nd Cleaner 100 - {100 - - - - - 2 3 9.9
Pb 3rd Cleaner 50 - 50 - - - - - 2 2 -
Ca(OH), |CuSO,
Pb Ro.Tail. Cond. 1000 - - - - - - - 5 - -
- 800 - - - - - - 5 - 11.5
Zn Rougher - - - 10 - 5 - - 1 2 -
- - - 5 5 - - - 1 1 -
Zn Conc. Regrind 500 100 - - - - 10 10 - - -
Zn 1st Cleaner - - - - - 5 - - 1 3 11.6
Zn 2nd Cleaner 500 - - - - - - - 2 2 11.9
Zn 3rd Cleaner 500 - - - - 5 - - 2 2 12.0




Test No. 6 - Continued

TEST MO. 5]
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FPROJECT MNO.

v cu FB ZMN cu

FB
FE
FB
PB
ZM
ZN
M
N
ZM

CL COMC
3RO CL TAIL
Mo CL TAIL
18T CL ThAIL
CL CONC
SRO CL ThAlIL
eMD CL TAIL
15T CL TAIL
RO TAIL

T.01 12.78 30.88 14.78 TE&.586
1.24 7.86 17.49 24.78 6.13
1.58 S.14 18.€8 24.50 S.14
18.13 2.354 2.6 £3.89 g22.3%S
3.18 1.61 3.85 47.18 3.&8S
B8.17 1.12 3.687 11.78 8.12
8.88 B8.57 1.886 2.863 B.35
11.24 8.186 B.53 ©.38 1.14
63.47 0.9S 8.13 8.83 1.88

0 Q

-~ 03

Mo = N 0N hH

We-000000m o
~ 0 onn -

m &
00000
£ A= OO W
DWO me - o

3

)
~Nm b M

!
0 on

8.25 11.87 2s8.82 18.88 62.73
8.832 18.88 25.73 17.53 67.883
12.88 7.38 14.83 g28.71 83.&85
3.35 1.5 3.65 45.28 3.38
4.33 1.38 3.87 S835.E3 2.73
15.57 B8.43 1.28 19.14 4.87
35.53 4.35 8.43 18.83 83.1ig

7S.78B
81.11
88.82
3.93
4.353
6.45
86.28

186.89

23.28
30,81
T2.88
£26.45
£5.91
27.58

83.82
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Test No. 7
Purpose: To repeat Test No. 4, but with finer primary grind and finer regrind.
Combine lead rougher and 1st cleaner tailings for zinc feed.
Procedure:
Feed: 1000 grams minus 10 mesh sample RGB.
Grind: 15 minutes at 65% solids in the lab rod mill
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage NayCO3 { ZnSQy | AX A [MIBC | SO, |XD31 Grind | Cond. | Froth pH
NaCN {343 |3477
Primary Grind 500 1000 - - - - - 15 - - -
Pb Rougher - - 10 10 10 - - - 1 3 9.7
- - 5 5 5 - - - 1 2 -
Pb Conc. Regrind 250 500 - - - - - 20 - - -
Pb 1st Cleaner - - 5 5 5 - - - 1 3 9.6
- - 5 5 5 - - - 1 2 -
Pb 2nd Cleaner - 250 - 5 - - - - 2 2 9.8
- - 5 - 5 - - - 1 2 -
Pb 3rd Cleaner - 200 - - - - - - 2 - 9.9
Cu-Pb _Separation
Condition - - - - - 550 - - 5 - -
- - - - - - | 200 - 5 - 4.0
Cu Rougher - - - 5 5 - - - 1 1 -
- - - 5 - - - - 1 1 -
Cu Cl.Conditioner - - - - - 50 - - 3 - 4.0
- - - - - -] 50 - 3 - -
Cu Cleaner - - - 5 - - - 1 1.5 -




Test No. 7 - Continued
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Reagents Added, grams per tonne

Time, minutes

Stage Ca(OH), | CuSO4 AX A MIBC Grind | Cond. |Froth | pH
343 3477
Zn Circuit (Combined Pb rougher and 1st Cleaner Tailings)
Condition 1000 - - - - - 3 - -
- 800 - - - - 5 - 11.9
Zn Rougher - - 10 10 - - 1 2 -
- - 5 5 - - 1 1 -
Zn 1st Cleaner 400 - - - - - 2 2 12.0
- - - 5 - - 1 1 -
Zn 2nd Cleaner 250 - - - - - 2 2 -
Zn 3rd Cleaner 250 - - - - 2 1.5 |12.2
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Test No. 7 - Continued

TEST MO. 7 FROJECT MO. 32237
WT. _ _ _ASSAY, _ _  _ _% DIST o
PROCUCT % cu FE ZM cu = M
1 CU CL COMC 1.36 14.29 28.20 8.45 12.38 12.75 2.13
2 cu cL TAIL £.83 13.28 25.88 190.18 2£4.80 £285.83 4.88
3 CU-FB-SEFT TAIL 5.6 19.49 23.88 12.80 37.88 43.63 11.84
4 'PB SRD CL TRIL 1.8 8.42 ©.8! 15.30 10.83 4.21 4.70
S PS @MD CL TAIL 2.18 4.47 4.83 14.43 B.82 2.81 4.35
€ ZM CL COMC 6.74 ©.43 ©.72 €9.20 2.12 1.62 67.08
7 ZM 3RO CL TAIL 8.73 2.53 &.8& 13.38 1.31 ©.74 1.73
& ZM @MD CL TAIL 2.28 t.26 1.17 1.89 £.83 1.13 9.31
9 ZM 1ST CL TAIL 13.44 @©.22 ©.31 ©.35 1.8 1.3 0.78
18 2N RO TAIL 62.33 ©.85 ©.13 D©.10 2.12 2.78 0.38
11 '
12
HEAD ,CaLc 198.98 1.55 3.81 6.05 100.00 199.08 100.09
CALC. GRADES & RECOVERIES
1 + 2 4.28 13.S& 2%5.28 8.8!1 37.18 41.78 7.01
1 - 3 8.84 11.76 =25.83 11.638 74.86 635.41 18.85
1 - 4 11.78 11.23 23.88 12.18 ©4.39 85.82 2&3.55
1 -5 13.88 12.89 29.1% 12.52 99.32 S52.43 2£5.54
B + 7 7.53 ©.71 ©.94 55.88 3.43 2.35 63.806
€ - 8 19.43 ©.85 1.88 40.46 5.68 3.43 £3.7{
6 - 9 23.87 ©.43 @©.81 17.88 7.56 4.87 70.48
1 -9 37.67 4.85 7.76 1S5.92 97.88 97.30 $8.08
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