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INTRODUCTION

This report contains the results of testwork conducted on the .Rea gold
samples on behalf of Falconbridge Copper. The purpose of the testwork was to
investigate the recovery of gold and silver in marketable products. The program
included flotation testwork and a gravity separation and cyanidation test. The
results were discussed in meetings with Mr. S. Fekete of Falconbridge Limited.
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SUMMARY

1. Head Analysis

A representative sample of the composite was riffleéd out and analysed for

| flosan
the elements shown below: qﬂ%@ g;gj
® Gold (Au): 17.8 g/t /8.1
®Silver (Ag): =~ 130 g/t 12
® Copper (Cu): 0.72 % AFLI2:
®Lead (Pb): 4.13 % 4'29;'
®Zinc (Zn): 5.17 % $.05 %
® Sulphur (S): 22.2 % /7'-("%'
®Iron (Fe): 1Lk.5 % /é'gﬂ‘
# Arsenic (As): 5.36 % :G,457a
% Antimony (Sb): : 0.090 % o8/
Ba S0y , 2804 /s
2. Mineralogy‘o' /C-87a

The sulphides present in the ore included chalcopyrite, galena, sphalerite,

r//
/

s pyrite, arsenopyrite and tennantite. The ma_,jqr gangue mineral was barite. The ore
was char:etcterized by fine-grained, complex intergrowths of pyrite and other sulphides
and abundant fine-grained inclusions of galena, sphalerite and chalcopyrite in
p}lrrite. - Arsenopyrite was COnmlonl,_y associated with sphalerite and galena. Gold weas

identified in the head sample as an inclusion in pyrite.

3. Flotation Testwork

Flotation tests were conducted to investigate the recovery of gold and
silver in marketable products. Preliminary tests revealed the complexity of the
ore confirmed by the mineralogical examination. Both bulk and selective flotation

procedures were investigated. Jw»ﬁ\ 5
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Summary - Continued T oo’

Fl?
3.1. Bulk Flotation

, & . ;

The sample was ground to 96 % minus 200 mesh. The pH was adjusted to
8.5 with soda ash and the pulp was conditioned with copper sulphate. PAX was
applied as collector to recover all sulphides and MIBC as frother. The results are
presented in Tablé No. 1.
Table No. 1

Bulk Flotation

Test Weight Assays, g/t, % % Distribution
Product )

No. % Au Ag S* Au Ag S*

2%./5 | a2/ 12:75
T |Cl. Conec. h1.1 34.3 [300 |34.k4 80.0 | 94.6| 83.6 R

Ro. Conc. 5k.3 31.5 |233 }30.2 96.8 | 97.0| 96.8 |=— =~~~ *~
Ro. Tail. 45,7 1.22| 8.6| 1.2 3.2 3.0| 3.2
Head(Cale.)| 100.0 17.6 |130 [16.9 100.0 |100.0/100.0

¥ Sulphide S
Additional analyses on the cleaner concentrate are given below:

Cleaner Concentrate:

1.81 4 cu 2./
9.77 % Pb 7.58
12.0 % Zn ..
9.8L4 % As q.15
0.18 % Sb <18
e .12h

Essentially in this test, the weight was reduced to 41 % of the original
weight and the grades were doubled. Mineralogical examination of the cleaner
tailings revealed arsenopyrite and pyrite as the major constituents. Associated with
these tailings was 16 % of the gold. The ratio of ‘arsenopyrite to tennantite in
the cleaner concentrate was 3.6:1. This indicates that approximately 80 % of the

‘arsenic in this productwas in the form of arsenopyrite and 20 % as tennantite.
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Summary - Continued

3.2. Selective Flotation

Two tests were performed to examine the sequential flotation'qf a
copper-lead and zinc concentrates. The samples were ground with sodium sulphite
and a zinc sulphate/sodium cyanide mixture to dépress sphalerite and pyrite. The
pulp was then conditioned with sulphurous acid at pH T.3. Aeréfloat 208 and
Aeroxanthate 317 were applied as collectors in the Cu-Pb flotation in test No. 5.

In test No. 6, Aerofloat 242 replaced Aerofloat 208. The rougher concentrate was
reground and cleaned three times. The pH of the Cu-Pb rougher tailing was adjusted

to 11.5 with lime and the pulp was conditioned with copper sulphate to activate
sphalerite. A zinc.:concentrate was recovered with stage additions of Aeroxanthate 3L3.
It was reground and cleaned at pH 12. In test No. 6, a pyrite concentrate was
recovered from the zinc tailing. The results of these tests are summarized in Table

No. 2.



Summary - Continued

3.2, Selective Flotation - Cont'd

Table No. 2 - Selective Flotation

Test Weight Assays, %, g/t % Distribution
Product v
No. % Au Ag Cu Pb Zn As Au Ag Cu Pb Zn As*
5 - | Cu-Pb Cl. Conc. 7.5 59.5 | 103k 5.85{31.5 | 5.55 | 8.62} 28.6| 62.0{ 61.4| 55.0 8.4 12.1
Cu-Pb Ro. Conc. | 17.0 40.5 577 3.45 {19.% | 7.25 | - L4.31 78.9( 82.3| T77.3| 25.0| -
7Zn Cleaner Conc. 5.0 13.6 | 69.3 0.54 | 2.10[/h45.8. | 5.88 L 2.8 3.8 2.5| L6.3 5.5
Zn Rougher Conc.| 15.7 21.8 186.0 0.54 | 3.93[22.8 - 22.1 1 10.8| 11.9{ 1L4.8} T2.5 -
Zn Rougher Tail.| 67.3 7.74119.1 0.06| 0.50| 0.18 | 3.65{ 33.6| 10.3 5.8 7.9 2.51 45.8
Head (Calc.) 100.0 15.5 12& 0.711 L.27| 4.94% | 5.36 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | _63.k
6‘ Cu-Pb Cl. Conc. 6.5 58.5 | 1220 6.63| 33.4 | 6.50| 8.53] 24.8{ 61.3| 59.6| 54.5 8.4} 10.3
Cu-Pb Ro. Conc. 14,2 39.5 6.8k 3.8921.6 | 7.57T | -~ 6.7! 75.5] 16.71 T7.4] 21.5 -
Zn Cleaner Conc. 7.4 16.3 | 85.3 0.70| 2.77(43.1 6.21 7.9 k.9 7.2 5.21 64.0 8.6
Zn Rougher Conc.| 12.6 21.7 | 108 0.78 | 3.69(29.5 - 18.0( 10.6| 13.84{ 11.8]| T5.0 -
Py. Ro. Conc. 25.2 23.8 | 57.6 0.24| 1.48| 0.51 [10.6 39.4 1 11.3 8.4 9.4 2.6 L49.8
Py. Ro. Tail. 48.0 1.8 6.9 0.02) 0.12] 0.09 | 0.92 5.9 2.6 1.1 1.4 0.9 8.2
Head (Calc.) 100.0 15.2 | 129 0.72| 3.96 4.97 | 5.36|100.0 | 100.0 | 100.0 | 100.0| 100.0} 76.9

* based on direct head
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Summary - Continued

3.2. Selective Flotation - Cont'd

The Cu-Pb concentrate was contaminated by arsenopyrite (libe?ated and
associated with galena), pyrite (with inclusions of other sulphides, liberated and
as intergrowths with galena), sphalerite and tennantite. The tennantite would
contribute an appreciable amount of copper to this product. The mineralogical
examination suggested the presence of silver in the tennantite. One piece of gold
was identified as fracture-filling in arsenopyrite in an earlier Cu-Pb concentrate
(Test No. L4).

The primary contaminants in the zinc concentrate were arsenopyrite
(liverated and associated with sphalerite), and pyrite (associated with galena
and sphalerite).

The results from test No. 6 indicate some association of gold with the
arsenopyrite and pyrite. ‘Almost &O % of the gold was recovered in the arsenopyrite/
pyrite concentrate.

Test No. 8 and 9 were attempts to selectively scalp a copper/tennantite
concentrate prior to bulk flotation and thereby produce a high grade silver concentrate.
In both tests,  the samples were ground with a zinc sulphate/sodium cyanide mixture
then conditioned with SO- and starch at pH 4.5. Aero 3477 was applied as collector
in test No. 8 but was replaced with Aerofloat 208 and Aeroxanthate 325 (SEX) in test
No. 9. The pH of the tailing was raised to 8 with soda ash then copper sulphate was
added to activate the depressed minerals. The remaining sulphides were recovered

with Aeroxanthate 350 (PAX). The results are given in Tables No. 3 and k.



Summary - Continued

3.2. Selective Flotation - Cont'd

Table No. 3 - Analysis
Test Weight Assays, g/t, %
Product
No. % Au | Ag Cu Pb Zn S As
8 Cu Cl. Conec. 0.7 397 (1690 | 11.8 | 18.6 6.10 25.é 3.45
Cu Ro. Conc. 3.8 08.2] 588 3.321 T7.67f 6.15| 20.4| L.67
Bulk Cl. Conc. 43.3 24.3{ 228 | 1.41] 8.50! 10.7 | 33.8{ 10.7
Bulk Ro. Conc. sh.2 21.61 187 1.15| 6.99| 8.60} 29.8] 9.73
Bulk Ro. Tail. ho.0 1.38 6.5 0.02| 0.21] 0.10{ 0.0| 0.65
Head(Calc.) 100.0 16.0{126 0.761 L.17| L.93] 17.3] 5.72
9 Cu Cl. Conec. 6.6 69.2(1125 7.31] 29.5 7.80| 27.71 17.16
Cu Ro. Conc. 9.9 53.8(829 5.23| 23.5 8.03f 26.71 T.17
Bulk Cl. Cone. | k1.5 26.4|10h 0.57( 4.10f 10.1 | 33.8} 11.7
Bulk Ro: Cone. 50.0 22.5{90.1 0.50( 3.58{ 8.43| 30.0] 8..43
Bulk Ro. Tail. k0.1 0.35 6.5 0.021 0.16 0.08{ 0.10 0.12
Head(Calc.) 100.0 16.7 130 0.77( 4.19} 5.05{ 17.7| 5.78
Table No. b — Distribution
8 Cu Cl. Conc. 0.7 16.18.7 10.1 2.9 0.8 1.0/ 0.k
Cu Ro. Conec. 3.8 23.3117.7 | 16.6 7.0. L.6 h.5) 3.1
Bulk Cl. Conc. 43.3 65.8(78.2 | 80.4 | 88.3 | 93.9 | 8L.7]| 81.0
Bulk Ro. Conec. 54,2 - 73.1180.1 | 82.2 | 90.9 | 9k4.5 | 93.3} 92.1
Bulk Ro. Tail. k2.0 3.6| 2.2 1.2 2.1 0.8 2.2 4.8
Head(Calc.) 100.0 1oo.oEoo.o 100.0 {100.0 |100.0 |100.0[100.0
9 Cu Cl. Conc. 6.6 27.3157.1 | 62.3 | k6.4 | 10.2 | 10.3] 8.2
Cu Ro. Conec. 9.9 31.9(63.3 | 67.0 | 55.7 | 15.8 | 1Lk.9}| 12.3
Bulk Cl. Conc. | L1.S 65.4133.2 | 30.5 | 40.6 | 83.0 | 79.2] 8L.0
Bulk Ro. Conc. 50.0 67.3{34.7 ) 32.2 | 4k2.8 | 83.6 | 8L.8]| 86.9
Bulk Ro. Tail. L4o.1 0.8] 2.0 0.8 1.5 0.6 0.3/ 0.8
Head(Calc.) 100.0 100.00100.0 {100.0 {100.0 |100.0 |100.04100.0




Summary - Continued

3.2. Selective Flotation - Cont'd

Recovery of a selective copper/tennantite concentrate was unsuccessful.

The copper cleaner concentrate produced in test No. 9 was similar to thé Cu-Pb
concentrate produced in test No. 6 despite the high SO additions, particularly in
'terms of the gold and silver grades and recoveries.

Due to the complex mineral associations, it was difficult to-achieve
adequate grades of the flotation products. The presence of tennantite and
arsenopyrite led toc unacceptably high arsenic levels in any of the coﬁcentrates
produced. Although the gold and silver content of the ore was high, it was not
possible to concentrate their values sufficieﬁtly to counferact the problems resulting

from the sulphide mineralogy..



Summary - Continued

M. Gravity Separation - Cyanidation Test

A single test was conducted to investigate the recovery of gold and

silver in a gravity concentrate and the subsequent cyanide leaching of the tailing.

The sample was ground to 87 % minus 200 mesh and fed over a laboratory Wilfley

table.

The results are tabulated below.

Table

No. 5

Gravity Separation Results

Test Weight Assays, g/t, % % Distribution
Product
No. % Au | Ag| Cu | Pb Zn Au Ag Cu Pb Zn
3 Table Conc. 2.2 87.91133|0.52|12.0 [3.98| 11.6{ 2.2 1.6{ 6.6] 1.7
Table Tail. 97.8 15.3{134|0.71| 3.85(L.92| 88.4| 97.8] 98.4| 93.L4| 98.3
Head(Calc.) {100.0 16.9|13410.71} 4.03]4.90|100.0/100.0/100.0(2100.0[100.0

The table concentrate was amalgamated and the amalgam was determined to

contain 5.5 % of the gold (overall).

A sample of the table tailing was leached in a 1 g/L NaCN solution for

48 hours maintaining the pH at 11. The overall gold and silver extractions were

23.7 % and 10.6 % respectively leaving a residue which assayed 11.3 g/t Au and

117 g/t Ag.
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SAMPLE PREPARATION

On February 2h, 1984, fourteen samples from the Rea Cold Optioﬁ were
received at Lakefield Research and given our Reference Number 8L424L21. Another
ten samples were received wet in a second shipment received on February 2k, 198k
and given our Reference Number 8L24L26. The wet samples were air-dried then all
samples were composited and crushed to minus 10 mesh. A head sample was riffled

out and test charges were prepared.
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DETAILS OF TESTS

Test No. 1

Purpose: A preliminary test to produce separate Cu-Pb, Zn and pyrite
concentrates.
Procedure: Grind and float a Cu-Pb concentrate, a zinc concentrate and a

pyrite concentrate. Clean the Cu~Pb concentrate twice.

Feed: 1000 grams minus 10 mesh Composite.
Grind: 15 minutes at 60 % solids in the lab ball mill.
~Conditions:
Reagents Added, grams per tonne Time, minutes
Stage Ca- [2ZnSO4/| A3L3|MIBC|CuSO4{H2S04 | Grind|Cond.|Froth pH
(OH) > NaCN
Grind 500 500 - - - - 15 - - -
Cu-Pb Rougher - - 20 20 - - - 1 3 9.4
- - 10 5 - - - 1 3 -
Condition 1000 - - - - - - 2 - -
- - - - 500 - - 3 - 1l.
Zn Rougher - - 10 - - - - 1 3 -
- - 5 5 - - - 1 2 -
Condition - - - - - 1000 - 2 - 7.4
Pyrite Rougher - - 50 - - - - 1 3 -
- - 50 5 - - - 1 3 -
- - 50 | 5 | - - - 1 2 -
Cu-Pb 1lst Cl. 200 200 - - - - - 2 2 9.8
- - 5 |5 |- - - 1| o2 -
Cu-Pb 2nd C1l. 100 100 - - - - - 1 2 1 9.9
- - 2.5 5 - - - 1 2 -
.Stage Roughers Cu-Pb 1lst Cl. Cu-Pb 2nd Cl.
Flotation Cell 500 gD -1 500 g D -1 250 g D -1
Speéd: r.p.m. 1400 1300 1200

% Solids 33 - -
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Test No. 1 — Continued /,\ 9 1
\J\ . z g5
Metallurgical Results /,ﬂau‘,?ﬁ.u
Weight Assays, % Zé/ % Distribution
Product
% Cu b 7n Cu Pb Zn
1. Cu-Pb Cl. Conc. 16.59 2.89 19.6Ll 8.85 6114;.6 78.9 | 29.6
2. Cu-Pb 2nd Cl. Tail. 2.40 1.25 52 120 .0 3.0 5.7
3. Cu-Pb 1lst Cl. Tail. | 13.39 0.86 2.71 | 1k. 4 15.2 8.6 .38.2/
4. Zn Rougher Conc. 10.ko 0.63 1.84 | 11.4 8.7 L.6| 235
5. Pyrite Ro. Conec. 22.59 0.22 0.81 057 6.9 bh,3 2.6
6. Pyrite Ro. Tail. 34.33 0.014| 0.071| 0.06k 0.6 0.6 Ol
Head (Calculated) 100.00 0.76 L.20 5.05 100.0 | 100.0 | 100.0
Calculated Grades and Recoveries
Products 1 and 2 19.29 2.69 17.8 9.2k 68.6 81.9 35.3
Products 1 to 3- 32.68 1.9% [11.6 |11.b 83.8 90.5| T73.5
Products 5 and 6 56.92 0.10 0.36 0.26 T.5 h.9 3.0
)'}J e car ‘W.b
Screen Analyses AR : L
I
Combined Products g g, 5
Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative
+ 100 0.1 0.1 99.9
150 0.8 0.9 99.1
200 33 h.2 95.8
270 T.9 12.1 87.9
Loo 10.4 22.5 7.5
- Loo 77.5 100.0 -
Total 100.0 - -
o\ (v
—= ()\R ™ " S | = }“5- YL, Wy
. v
o ?\3 ) f"\
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Test No. 2

Purpose: A second preliminary test to produce separate Cu, Pb and Zn
concentrate.
Procedure: Grind and float a copper concentrate, a lead concentrate and a

zinc concentrate. Clean the copper concentrate twice and the
zine concentrate twice.

Feed: 1000 grams minus 10 mesh Composite.
Grind: 20 minutes at 60 % solids in the lab ball mill.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage SO, | M2030| Ca- |ZnSO4/|A3L3|CuSO4 | Grind|Cond.|Froth PH
(OH)z NaCN
Grind 1000 10 - - - - - - - 6.6
Cu Rougher 100 5 - - - - - 1 3 6.2
‘ w 5 - - - - - 1 2 -
Condition - - 1000 | 500 - - - 2 - 9.5
Pb Rougher - - - - 10 - - L. 3 -
- = = | = 5 | - - 1 2 -
Condition - - 1000 - - - - 2 - -
- - - - - 250 - 3 = 11.0
Zn Rougher - 5 - - 5 - - 1 3 =
- 5 - — > — - 1 3 -
Cu 1lst Cl. 50 - - - - - - 1 2 5.5
= 5 & = = = = 1 1 -
Cu 2nd Cl. 30 - - - - - - 1 2 5:0
Zn 1lst Cl. - - 250 | - - - - 1 2 11.3
= = = = = = 1 1 =
Zn 2nd Cl. - - 150 - - - - - - -
Stage Rougher 1st Cleaners 2nd Cleaners
Flotation Cell 500 g D -1 500 g D -1 250 g D - 1
" Speed: r.p.m. 1L00 1400 . 1200
% Solids 33 - -
¥ u e L > T Al g
—y (lﬂ \ Fl|l——= ¥ FL { .
<, N
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L\=2"1
\ c\ 3‘3 \ C
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v
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Test No.

2 - Continued

Metallurgical Results

14 -

A

AV

U -
pE

/,\)

Weight Assays, % % Distribution
Product
% Cu Pb Zn Cu Fb Zn
1. Cu Cleaner Conc. 1.26 19.1 8.35 10.f" 33.2 9.5 2T
2. Cu 2nd Cl. Tail. 3.4 8.00 | T7.45] 11.5 37.6 6.1 | 7.9
3. Cu 1st Cl. Tail. 5.01 0.72 | 5.36} 6.98 5.0 6.5 7.0
4. Pb Rougher Conc. 16.66 0.2k {16.2 |/6.16) 5.5 | 65.2 | 20.7
<alea¥*.55, Zn Cleaner Conc. 2.68 0.b9 | 1.95]| ko.s5~ 1.8 1.3 | 23.0
6. Zn 2nd Cl. Tail. 2.32 0.50 | 2.871 17.5 1.6 1.6 8.2
7. Zn 1st Cl. Tail. | -12.58 0.35 | 2.15| 8.96 6.0 6.5 | 22.7
8. Zn Rougher Teil. 56.08 0.12 | 0.76| 0.69 9.3 | 10.3 7.8
Head (Calculated) 100.00 0.73 | b.1k| L.96 100.0 |{100.0 |100.0
€alculated Grades and Recovéries
Products 1 and 2 ¢¢ 4.67 114 7.69111.3 - 70.8 8.6 | 10.6
Products 1 to 3 9.68 5.68 | 6.48 | 9.0b4 75.8 | 15.1 | 17.6
Products 5 and 6 5.00 0.ko | 2.38] 30.9 3.L 2.9 | 31.2
Products 5 to T 17.58 0.39 | 2+82 ) 15:2 9.4 9.4 | 53.9
- a,.ylih’
. i;““~ q,;:;;, .
Screen Analyses s tj .
Combined Products “Pxe ¢ *
Mesh Size % Retained % Passing
(‘ryler) Individual Cumulative Cumulative
+ 65 0.1 0.1 99.9
100 - - -
150 0.3 0.k 99.6
200 1.6 2.0 98.0
270 2.5 4.5 95.5
Loo 8.8 13.3 86.7
- Loo 86.7 100.0 -
Total 100.0 - -
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Test No. 3
Purpose: To investigate the recovery of gold and silver in a gravity
concentrate and the subsequent extraction of gold and silver

by cyanide leaching of the gravity talllng

1. Gravity Separation

Procedure: The pulp density of the ground sample was adjusted to approximately
50 % solids. The pulp was fed over a laboratory Wilfley table.
The table concentrate was amalgamated for 2 hours on rolls. The
amalgam was then recovered by elutriation.

Amalgamation Conditions:

10 g Hg
1 g NaOH
~ Feed: 2 kg of minus 10 mesh composite
Grind: 15 min/2 kg in the lab ball mill at 65 % solids.

Metallurgical Results

_ .Weight Assays, mg, g/t, % % Distrivbution
Product
% Au Ag | Cu | Pb Zn Au Ag Cu Pb Zn

1. Amalgam - 1.813(1.06| - - - 5.5| 0.4 - - -
2. Amalgam Tail. 2.2 b6.3 |109 |0.52|12.0 |3.98| 6.1| 1.8] 1.6| 6.6 1.7
3. Table Tail. 97.8 15.3 [134 |o.71| 3.84|k.92| 88.L]| 97.8] 98.4| 93.L4} 98.3
Head(Cale.) 100.0 16.9 |134 |0.71| 4.03|4.90{100.0{100.0}100.0/100.0}100.0
Calculated Grades and Recoveries
Products 1+%°\%.®\;4 2.8 87.9 |133 |o.52 12.0 ]3.98 11.6 2.2| 1.6 6.6| 1.7
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Test No. 3 - Continued

2. Cyanidation

NaCN

Procedure: The sample was pulped with water in a two litre bottle.
and lime were added and the cyanidation was carried out on
rolls in one U8 hour stage. The pulp was filtered and the
residue washed three times with water.

Feed: 500 g table tailing.

Solution Volume: 1000 mL  Pulp Density 33 % solids

Solution Composition: 1.0 g/L NaCN

pH Range:

10.5-11 with Ca(0H),

Reagent Balance:

Time Added, Grams Residual Consumed
Actual ‘Equivalent Grams Grams Bl
Hours NaCN | Ca(OH) 5 NaCN Ca0 | NaCN ; Ca0 | NaCN ; CaO
0-2.5 1409 0.50 1.0 - 0.38| 0.65 0.081( 0.35 0.30 - 11.0-11.3
LT I} 0.37 0 0.35 0 0.98 0.07 | 0.02 0.01 11.3-11.3
L-6 0.02 0 0.02 0 0.90 [ 0.04| 0.20 | 0.03 | 11.3-11.2
6-22 0.11 0 0.10 0 0.90 0.03 | 0.10 0.01 11.2-11.2
22-29 0.11 0 0.10 0 0.90 0.031 0.10 0 11.2-11.3
29-48 Q.ll 0 0.10 0 0.85 0.02 ] 0.15 0.01 11.k-11.2
Total 1: TT 0.50 1.67 0.38| 0.85 | 0.02|0.82 | 0.36 -
Reagent . Consumption (kg/t of cyanide feed) NaCN: 1.62 - CaO: 0.71
x
( \
R @6
AN N e
oY oy
y Q
-
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Test No. 3 - Continued

2. Cyanidation - Cont'd

Metallurgical Results

_ Assays ,mg/L,g/t % Distribution
- Product Amount - . Ind. 0'all
& Au Ag Au Ag
l\;w
48 h Preg'n+Wash Sol'n| 1935 mL |$>"1.08 | 3.72 26.8| 10.8| 23.7 | 10.6
48 h Cyanide Residue 506.1 g 11.3 117 73.2| 89.2 | 6L.7 | 87.2
Head (Calculated) - 506.1 g 15.4 15, 100.0(100.0 | 88.4 | 97.8

/t.r-- °
Overall Recoveries (gravity + cyanidation): 35.3 % Au recovery igfg”J

12.8 % Ag recovery

Screen Analyses

48 Hour Cyanide Residue

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+ 65 0.2 0.2 99.8
100 0.7 0.9 99.1
150 3.5 LY 95.6
200 9.0 13.L4 86.6
270 11.5 2k .9 TSl
Loo 13.3 38.2 61.8

- koo 61.8 100.0 -

Total 100.0 - -
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Test No. L

Purpose:

Procedure:

Feed:

Grind:

Conditions:

- 18 -

To investigate NaS and Zn(OH)./NaCN for zinc depression in
the bulk Cu-Fb flotation and the subsequent Zn flotation.

Float a bulk Cu-Pb concentrate.

Regrind and clean three times.

From the Cu-Pb tailing, float a zinc concentrate and clean twice.

1000 grams minus 10 mesh composite.

15 minutes in the lab ball mill at 60 % solids.

- Reagents Added, grams per tonne

Time, minutes

I

Btage NasS|Zn(0H)2%|5025 [3477|A343|MIBC| Ca- |Cu- | Grind|cond.|Froth | PH
NaCN (OH) 2| S04
Grind 250 500 - | = = - - - 15 = - -
Cu-Pb Rougher - - 100| - - - - - - 1 - -
& = - |10 5 15 - - - 1 3 T-0
- - 50( 5 5 - - - - - 2 T.0
- - -5 |5 |- - |- - 1 3 7.0
Regrind 100 200 - | = - - - - 5 - - -
Cu-Pb 1lst Cl. - - 65| 5 |10 |10 - - - 1 2 6.8
- - - 15 |5 |- - |- - - 3 -
Cu-Pb 2nd C1. - = 20| - - 5 o - - 1 2 6.7
- - -1- |5 |s - |- - 1 2 -
Cu-Pb 3rd Cl. - - 5 | - - 5 - - - 1 2 6.6
Condition - - = | - - - 850 |500 - 3 - 11.5
Zn Rougher - - - | - 20 - - - - 1 2 -
- - = |« 10 5 - - - 1 2 -
Zn 1lst Cl. - - -] - - - 300 | - - 3 5 1%.7
Zn 2nd Cl. - - -] - - - 150 | - - i ) 3 11.6
¥ 2:1
Stage Roughers Cu-Pb 1lst Cleaner Other Cleaners
. Flotation Cell 500 g D -1 500 g D -1 250 g D - 1
* Speed: r.p.m. 1500 1Lkoo 1100
TR
() e D—= l | = K =7 §
: i e
= FEe0 <.
Mg —ﬁblgilyzﬁjk* L
\} cL\ v T
Cujn3
( cl- =0~ G
‘[r_’t—_‘,-V’F-/“"L (
PO I I &
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Test No. 4 - Continued )yf:
Metallurgical Results /)kk{/
Weight Assays, % % Distribﬁtion
Product
% Cu Pb 7n Cu Pb 7n
1. Cu-Pb Cl. Conc. 9.07 5.48 | 25. 10. 4 67.8 | 57.2 | 19.L
2, Cu-Pb 3rd Cl. Tail. h.12 1.L45 9. 20.9 8.1 | 10.0 | 17.7
3. Cu-Pb 2nd Cl. Tail. 2.78 1.00 7. 18.5 3.8 5.5 | 10.6
L. Cu-Pb 1st Cl. Tail. 8.26 0.58 b, 10.2 6.5 9.9 | 1T.h
5. Zn Cleaner Conc. 3.53 0.k42 1 32.6 2.0 1.6 | 23,7 —
6. Zn 2nd Cl. Tail. 2.09 0.56 L, 10.3 1.6 o | I
T. Zn 1lst Cl. Tail. 5.T5 0.36 2. 2.76 2.8 | 3.9 3:3
8. Zn Rougher Tail. L. k4o 0.084 | oO. 0.26 T.h 9.8 3.5
Head (Calculated) 100.00 0.73 3. 4.85 |100.0 |100.0 [100.0
Calculated Grades and Recoveries
Products 1 and 2 13.19 h.22 | 20.2 | 13.7 75.9 67.2 37.1
Products 1 to 3 15.97 3.66 |18.1 |1bk.5 T9:T | T2.T { 47T
Products 1 to b 2k.23 2.61 [13.5 |13.0>| 86.2 | 82.6 | 65.1 «
Products 5 and 6 5.62 0.b47 2.58 | 2L4.3 3.6 2.7 | #8.2
Products 5 to T 11.37 0.L2 2.65|13.4 6.4 7.6 | 31.h
: Aae T, peee
Screen Analyses fLi;ﬂa*T }'djaﬂ
L T &
Combined Cu-Pb Cleaner Products
Particie % Retained % Passing
Sirze Individual Cumilative Cumulative
+ 30.5 pm 6.7 6.7 93.3
23.7 9.5 16.2 83.8
16.5 17.8 3h.0 66.0
11.3 17.4 51.4 L8.6
8.8 10.5 61.9 38.1
-, Bl 38.1 100.0 -
Total 100.0 - &=

Specific Gravity 5.00
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Test No. 5
Purpose: To investigate the effect of ZnSO4/NaCN (1:1) and sodium sulphite
/ on zinc depression during Cu-Pb flotation and a higher pH
during zinc flotation. ' ‘
Procedure: . As outlined below.
Feed: 1000 g minus 10 mesh Composite.
Grind: 15 minutes in lab ball mill at 60 % solids.

Conditions:

Reagents Added, grams per tonne Time ,minutes
Stage ZnSO0u/ |Naa- |50, | R208|A317|MIBC | Grind|Cond. |[Frotn | PH
NaCN |S0s .
Grind 600 |800 | - - - - 15 - - 9.6
Cu-Pb Rougher - -~ |200|10 |20 |10 - 1 2 T3
Cu-Pb Scavenger 300 - | - - - - - 3 - 9.2
~ - |125] - (2.5 ] 5 - 1 2 T3
Combine Cu-Pb rougher and scavenger concentrates.
Regrind 300 (koo | - - - = 10 = - 8.8
Cu-Fb 1lst Cl. - - 60 5 2.5 5 - 1 2 T2
- - = |~ {&5]5 - 1 3 -
- - - - 2.5 - - 1 3 =
Cu-Pb 2nd C1. - - 20 - - 5 - 1 5 7.0
— - 10| - - 5 - 1 L 6.8

: A
Qrn 0 — iuk*-? Fo] =S| /D) = T

Cu Pl ?b \/
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Test No. 5 - Continued

- 21 -

Conditions:
Reagents Added, grams per tonne Time, minutes
Stage PH
Ca(OH)> | CuSO4 | A3L3 | MIBRC Grind|Cond. |Froth
Zn Circuit
Feed Cu-Pb scavenger tailing
Condition 800 500 - - - 3 - 11.6
Zn Rougher - - 20 5 - 1 h -
200 - 10 - - 1 L 11.5
Regrind 500 - - - E L= - 11.6
Zn 1lst C1. 400 - 10 5 - 1. 5 12.1
- - 10 5 - 1 5 -
Zn 2nd Cl. 200 - - - - 1 3 12.1
- - - 5 - 1 3 -
Zn 3rd Cl. 150 - - 5 - 1 3 12.1
Stage Roughers 1st Cleaners 2nd+3rd Cleaners
Flotation Cell 500 gD -1 500 g D -1 250 g D - 1
Speed: r.p.m. 1500 1400 1100




Test No.

5 - Continued

Métallurgical Results

>~W_J

V]
\DCD—QO\jSFﬂ» o

. Weight Assays, %, g/t % Distribution
- Product -
% Cu Pb Zn Au Ag Cu Pb Zn Au Ag
. Cu-Pb 3rd CL. Conc. 7.46 505 4 3.5 5.55 [59.5 |103kL 61.4 | 55.0 8.4 | 28.6 | 62.0
Cu-Pb 3rd Cl. Tail. 2.16 1.95 ta2.7T 8.16 | 32.6 264 5.3 6.4 3.6 L.5 4.6
. Cu-Pb 2nd Cl. Tail. 1.86 1.74 | 8.95 | 9.46 | 28.4 227 4.5 5.3 3.6 3.k 3.4
Cu-Pb 1lst Cl. Tail. 5+ 51 1.k | 8.21 | 8.L46 |21.9 200 | 11.1 ) 10.6 | 9.4 | 7.8 | 8.9
Zn 3rd Cl. Conec. .99 0.54 | 2.10 [45.8 |13.6 [69.3 3.8 2.5 | L6.3 L 28—
. Zn 3rd Cl. Tail. 1.59 0.62 | 3.77 |28.6 |19.3 |.163 1.k 5.8 9.2 2.0 1.3
. Zn 2nd Cl. Tail. 233 .0.63 | 3.95 [16.8 |[24.3 108 a2 2.1 T+9 3.6 2.0
. Zn 1st Cl. Tail. 6.82 0.48 | 2.73 | 6.61 |27.6 |86.8 h.6 L. b 9.1 | 12.1 L7
. Zn Rougher Tail. 67.28 0.061] 0.50 | 0.18 | 7.74 [19.1 5.8 7.9 2.5 £33.00| 10.3
Head (Calculated) 100.00 0.71 | k.27 | Lk.9k |15.5 12k |100.0 {100.0 |100.0 |100.0 [100.0
g _:_-::U% 43;:,7 33‘;,1)/441
Calculated Grades and Recoveries o ”

"~ Products 1 and 2 9.62 .93 873 6.14 [53.5 861 66.7 | 61.4 | 12.0 | 33.1 | 66.6
Products 1 to 3 11.L48 L.41 (24.8 6.67 | 49.4 758 71.2 | 66.7 | 15.6 | 36.5 | 70.0
Products 1 to b 16.99 3.45 [19.4 | T.25Y k0.5 5TT | 82.3 | 77.3 [[25:0 | bk.3 | 78.9
Products 5 and 6 6.58 0.56 | 5.17 |41.6 |[15.0 |7T.4 5.2 | 8.3]55.5 | 6.h | k.1
Products 5 to T 8.91 0.58 | 4.85 |35.1 |[17.4 |[85.L 7.3 | 10.4 | 63.4 | 10.0 | 6.1
Products 5 to 8 ° 15.73 0.54 | 3.93 |22.8 |21.8 |86. 11.9 | 1.8 | 72.5 | 22.1 | 10.8
Products 5 to 9 83.01 0.15 | 1.15 | L4.46 [10.4 [31.8 17.7 | 22.7 | 75.0 | 55.7 | 21.1
Additional Assays: % As

Cu-Pb 3rd Cl. Conc. 8.62
Zn 3rd Cl. Conc. 5.88
3.65

Zn Rougher Tail.



Test No. 5 - Continued

Screen Analysis

Combined Cu-Pb Cleaner Products

- QT -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 29.6 um 3.6 3.6 96.4
22.9 Ts'T 11..3 88.7
16.0 19.1 30.4 69.6
11.:0 20.5 50.9 ho.1
8.5 18.1 63.0 37.0
- 8.5 37«0 100.0 -
Total 100.0 - -
Specific Gravity 5.28
Combined Zn Cleaner Products
+ 31.9 um 7.5 T.5 92.5
oh. T 8.1 15.6 8L. Y4
17:3 1L.3 29.9 70.1
11.9 1k.5 e 55.6
9.2 9.6 sh.0 6.0
= 9.2 46.0 100.0 -
Total 100.0 - -

Specific Gravity 4.63




Test No. 6

Purpose:

Procedure:

= ol ~

To investigate the effect of replacing R208 with R242 in the

Cu~-Pb circuit and the recovery of gold and silver in a pyrite

concentrate following zinec flotation.

As outlined below.

Feed: 1000 g minus 10 mesh Composite.

Grind: 20 minutes in lab ball mill at 60 % solids.

Conditions:

- Reagents Added, grams per tonne Time ,minutes
Btiage ZnSO04/ | Nao- |S02{R242|A317 |MIBC[A3L3| Ca- |Cu- |Grind|Cond.|Frotn | PH

NaCN |SOa (OH) 5 |S04

Grind 800 (800 | - | - - - = - = 20 - = 9.6

Cu-Pb Rougher - - |300{10 |10 |12 = = = - 1 2 1«3
- - 2515 |5 |- |- - |- - 1 2 =

Cu=Pb Regrind 400 |4o0.| - | - - - - - - 10 - - 9.6

Cu-Pb 1st Cl. - - |150] 5 5 |10 = - - 5 1 2 7.2
- - |-15 {5 |5 |- - |- - 1 3 -
- - |-15 [25]|5 | - - |- - 1 3 -
— - - - |2.5 5% - - - - 1 2 -

Cu-FPb 2nd Cl. = - 151 5 [2.5 | 5 = - - - 1 3 6.8
= = -| - |e.5 | - - - - - 1 3 -

Cu-Pb 3rd Cl. - - 15 - |2.5 | § - - - - 1 5 6.8

Condition - = = | = - - | 1000 |- - 2 = 11.5
= = = | = = - = - poo - 3 - -

Zn Rougher - - - | = - 5 |20 - - - 1 L 11.3
- - - - - - |10 - = - 1 L %
- - - - = 5 5 = = - 1 = -

Zn Regrind - - - - - - - 800 |- 10 - - -

TEO—>
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Test No. 6 - Continued

a5 =

Conditions:
Reagents Added, grams per tonne Time, minutes
Btage Ca- |CuSOy|A3L3|MIBC|M200|H2804 [A350 | Grind|Cdnd. |Frotn | PH
(0H) 2
Zn 1lst Cleaner - - 10 5 - - - - 1 5 11.9
- - 10 5 - - - - 1 5 -
= = > = = - - - 1 "5 =
Zn 2nd Cleaner 300 - - - - - - - 1 - 12.0
- - > 5 - - - - 1. 6 -
- - 2.5 5 - - - - 1 2 -
Zn 3rd Cleaner 300 - 2.5 5 - - - - 1 5 12.0
= - 2.5 > - - - - a 3 =
Combine Zn lst cleaner tailing and Zn rougher tailing
Zn Scavenger - 100 - |15 |10 - - - 3 3 10.8
- - - 5 10 - - - 1 3 -
Zn Scav. Cl. 250 - - 5 5 - - - 1 3 11l:3
Py Rougher = - = = - 1600 - - - - - -
7.2
- - - |10 - - 30 - h 1 -
- - - = - - 20 - i 3 -
- - - 5 - - 20 - 1 L -
- - - 5 - - 20 - 1 L -
- - - 5 - - 20 - e L -




Test No. 6 - Continued

Metallurgical Results

Weight Assays, %, g/t % Distribution
Product
% Cu Pb 7n Au Ag Cu Pb Zn Au Ag
2% 1. Cu-Pb Cl. Conc. 6.6 6.63 |33.h 6.50 | 58.5 | 1220 59.6 | 5h.5 8.4 24.8| 61.3
* 2. Cu-Pb 3rd Cl. Tail. 1.20 2.23 |e1.7 T7.00 |32.5 | k30 3.8 6.7 1.7 2.6 h.1
3. Cu-Pb 2nd Cl. Tail. 0.81 1.62 115.9 7.65 |25.5 | 284 1.8 22l 1.2 1.3 1.8
4. Cu-Pb 1st Cl. Tail. 5.68 1.L6 9.06 | 8.89 |21.4 | 187 11.5 | 13.0 | 10.2 8.0 5.3
Saliadle®n 5. Zn Cleaner Conc. 7.39 0.T0 2.77 | 43.1 |16.3 |85.3 T2 5.2 | 6k.0 T:9 4.9
6. Zn 3rd Cl. Tail. 1.03 0.78 h.99 |19.7 |22.0 | 128 1.1 1.3 h.1 1.5 1.0
7. Zn 2nd Cl. Tail. 1.22 0.80 5.09 [{10.6 |25.4 | 135 1.k 1.6 2.6 2.0 1.3
8. Zn Scav. Cl. Conc. 2.99 0.99 4.93 | T7.13 |33.5 | 148 L.1 i L. 3 6.6 3.h
—>9. Pyrite Ro. Conc. £5.:20 0.2k 1.48 | 0.51 |23.8 [57.6 8.4 9.k 2.6 39.4| 11.3
10. Pyrite Ro. Tail. 4L8.00 0.016 | 0.12 | 0.089| 1.86| 6.9 1.1 1.k 0.9 5.9 2.6
Head (Calculated) 100.00 0.72 3.96 | 4.97 |15.2 | 129 | 100.0 |100.0 |100.0| 100.0 | 100.0
- 7 INY N
Calculated Grades and Recoveries
“Sproducts 1 and 2 T.68 5.93 |31.5 6.58 [54.4 |1095 | 63.4 | 61.2 | 10.1| 27.4| 65.4
Products 1 to 3 8.49 5.52 [30.0 6.68 [51.6 |1017 65.2 | 64.4 | 11.3| 28.7| 67.2.%
Products 1 to U 1427 3.89 (21.6 7.57 |39.5 | 68k T6:T | TT<4% | 21.5] 36.71 75.5
= oleed\ Products 5 and 6 8.k42 0.71 3.04 [Lko.2 |17.0 |90.5 8.3 6.5 | 68.1 9.4 5.9
Products 5 to T 9.6k 0.72 3.30 |36.5 |18.1 [(96.2 9.7 8.1 ] 70.7| 11.k 7.2
Products 5 to 8 12.63 0.78 3.69 |29.5 |21.7 | 108 13.8 | 11.8 | 75.0| 18.0] 10.6
Products 5 to 10 85.83 0.20 1.0k | L.55 [11.2 |36.7 23.3 | 22.6 | 78.5| 63.3| 2h.5
Products 9 and 10 73.20 0.093 | 0.59 | 0.23 | 9.h1|2k. 9.5 | 10.8 3.5 Ls.3| 13.9
Additional Assays % As % Distr.*
Cu-Pb Cleaner Concentrate 8.53 10.3
7n Cleaner Concentrate 6.21 8.6
7Zn Scav. Cl. Conc. 17.6 9.8
Pyrite Ro. Conc. 10.6 49.8 —
Pyrite Ro. Tail. 0.92 8.2




Test No. 6 - Continued

Screen Analysis

Zn Cleaner Products

- BT ==

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 32.3 um 3.0 3.0 97.0
25.0 h.8 7.8 92.2
7.5 13.6 21.4 78.6
12.0 1940 38.4 61.6
9.3 11.8 50.2 49.8
- 9.3 49.8 100.0 -
Total 100.0 - -
Specific Gravity 4.56
Cu-Fb Cleaner Products
+ 30.0 um 1.3 1.3 98.7
23.3 3.6 b.9 95.1
16.2 13.8 18.7 81.3
11,2 20.0 38.7 61.3
8.6 13.9 52.6 L7.h
- 8.6 - L.k 100.0 -
Total 100.0 - -




Test No. T

- 28 -

Purpose: To investigate the recovery of gold and silver in a bulk
sulphide concentrate.
Procedure: As outlined below.
Feed: 1000 g minus 10 mesh Composite.
Grind: 15 minutes in the lab ball mill at 60% solids.
Conditions:
Stage Reagents Added, grams/tonne Time, minutes pH
- NasCO4 CuS0g4 A-350 MIBC Grind |Cond. |Froth
Grind - - - - 15 - - 6.5
Condition 800 500 - - - 3 - 8.5
Rougher - - 30 15 - 1 2 -
- - 30 > - 1 2 -
- - 30 10 - 1 3 -
= = 30 10 - 1 3 -
= - 30 10 - o § 5 8.2
Regrind - - - - 30 - - -
1st Cleaner - - 20 10 - 1 2 8.0.
- - - 10 - - 2 -
- - 10 10 - 1 L -
- - 10 10 - 1 3 -
- 100 10 pl - 1 > =
2nd Cleaner - - - - - 1 2 T.9
- - 5 10 - 1 2 -
- - 5 10 - bl L -
- - 5 10 - 1 2 -
— - S 5 - l 2 -
Stage Rougher Cleaners
Flotation Cell 500 g D-1 500 g D-1
Speed: r.p.m. 1500 1500

—0™M. )

——




Test No. T - Continued

Metallurgical Results

Products Weight Assays, %, é/tonne % Distribution
# Au Ag Cu Pb Zn S As Au Ag Cu Pb Zn S 8% As

= 1. 2nd Cleaner Concentrate hi.1h | 34.3 |300. 1.8 |9.77 {(12.0 |[3L.h 9.84| B0.0 | 94.6 | 97.1 | 95.4 | 98.3 | 66.1 83.6 | 68.3

2. 2nd Cleaner Tailing 3.0h | 28.6 ko.o 0.19 |1.31 | 0.43 (20.8 |[15.L L.9 1.0 0.8 0.9 0.3 2.9 3.7 7.9

3. 1st Cleaner Tailing 10.09 |20.8 18.5 0.094 |0.68 |:0.20 |15.9 [11.5 11.9 1.h 1.2 1.6 0.4 T.5 9.5 | 19.6

L. Rougher Tailing b5.73 1.22| 8.6 0.016 |0.19 | 0.11 |11.0 0.5k 3.2 3.0 0.9 2.1 1.0 | 23.5 3.2 k.2

Head (calculated) .| 100.00 |17.6 |120. 0.77 |b.21 | 5.02 |21.h 5.92|100.0 {100.0 |100.0 {(100.0 {100.0 |100.0 {100.0 |100.0

Calculated Grades and Recoveries

Products 1 plus 2 44,18 |[33.9 |e82. 1.70 ]9.19 [11.2 |33.5 |10.2 8h.9 | 95.6 | 97.9,| 96.3 | 98.6.| 69.0.| B87.3:| 76.2

Products 1 to 3 54.27 [31.5 |233. 1.bo [T7.61 | 9.16 [30.2 (0.5 96.8 | 97.0 | 99.1 | 97.9 | 99.0 | 76.5 | 96.8 | 95.8

* Sulphide §, distribution based on 1.2 # S in the rougher teiling

Additional Assays: 2nd Cl. Conc.: 0.18 % Sb

Rougher Tailing: 71.4 % BaSO. (9.8% S)
Therefore, 1.2 % sulphide S in the rougher tailing - fi32:7
- oL

- 68 =


http://15.lt

Test No. T - Continued

Size Analysis

2nd Cleaner Concentrate

30 -

Particle % Retained % Passing
Size Individual Cumulative Cumulative
+ 29.9 um 2.1 2+l 97.9
23.2 4.8 6.9 93.1
16.2 15.2 22.1 7.9
13:2 20.1 ho.2 57.8
8.6 13:5 55.7 L4, 3
- 8.6 um bk .3 100.0 -
Total - 100.0 - -

Specific Gravity

5.11




Test No. 8

- 31 -

Purpose: To investigate the flotation of a copper/silver concentrate
prior to the bulk sulphide flotation.
Procedure: Scalp a copper/tennantite concentrate and clean once.
From the rougher tailing, float the remaining sulphides and
clean.
Feed: 1000 grams minus 10 mesh Composite.
Grind: 15 minutes in the lab ball mill at 60% solids.
Conditions:
Stags Reagents Added, grams per tonne Time, minutes pH
ZnS04 502 H-31 3477 | A350 | MIBC Grind|Cond. |Froth
NaCN
Grind 1000 - - - - - 15 - - 8.9
Condition - 2500 | 250 - - - - 10 - 4.5
Cu Rougher - - - 10 - .10 - 1 3 -
= - = 5 - - - al 2 s
- - - 5 = - - 1 2 =
Cu Cleaner - - - - ~ 25 - X 2 5.0
Na2COs | CuSOy '
Bulk Rougher T000 1000 | - - - - - 3 - 8.0
- - - - 50 10 - 1 2 -
- - - - 50 - - J; 3 -
- - - - 50 10 - 1 p] =
- = = . 50 10. - 1 5 -
- 200 - - 30 10 - 1 5 -
Bulk 1st Cleeaner - - 1 - - - - - 1 2 7.8
: - - - - 10 10 - 1 L -
- - - - 20 10 - 1 > -
- - - - 20 10 - 1 2 -
Bulk 2nd Cleaner - - - - - - - 4 2 -
- - - - 10 10 - 3 L -
= = = - 10 10 - 1l 2 ~




8 - Continued

gical Results

et Weight Assays, %, g/tonne % Distribution
* Au Ag Cu Pb Zn s As Au Ag Cu Pb Zn s s* As

eaner Concentrate 0.65 | 397. |1690. {11.8 }18.6 6.10 {25.2 3.45 | 16.1 8.71 101 2.9 0.8 0.8 1.0 0.4
eaner Tailing 3.15 36.6 | 361. 1.57 | 5.4 | 6.26 [19.h 4.92 7.2 9.0 6.5 L.a 3.9 2.8 3.5 2.7
Cleaner Conc. 43.30 2,3 | 228, .1.k1 | 8.50 |10.7 [33.8 }10.7 65.8 | 78.2] 8o.4 | 88.3 | 93.9 | 68.0 | 84.7 | B1.0
2nd Cl. Tailing 3.31 17.8 38.9 { 0.23 | 1.47 | 0.37 |17.3 9.78 3.7 1.0 1.0 1.2 0.3 2.6 3.3 5.7
1st Cl. Tailing. 7.55 7.66] 15.7 | 0.085| 0.78 | 0.20 |12.2 .12 3.6 0.9 0.8 1.k 0.3 4.3 5.3 5.4
Rougher Tailing 42.04 1.38 6.5 | 0.021]| 0.21 | 0.097/11.0 0.65 3.6 2.2 1.2 2.1 0.8 ] 21.5 2.2 L.8
Jculated) 100.00 16.0 | 126. 0.76 { 4.17 | L.93 loi1.5 5.72 {100.0 }100.0 }100.0 (106.0 [100.0 |200.0 }100.0 }100.0
ed Grades and Recoveries

1 plus 2 3.80 98.2 | s88. 3.32 | 7.67 | 6.15 |20.h L.67 § 23.3 | 17.7 | 16.6 7.0 .7 3.6 4.5 3.1

3 plus b4 Lb6.61 | .23.8 | 215. 1.33 | 8.00 {9.97 |32.6 |10.6 69.5 { 719.2 [ 81.k | 89.5 | 9h.2 | 70.6 | 88.0 | 86.7

3to5s 54.16 21.6 | 187. 1.15 | 6.99 | 8.60 {29.8 9.73 |} 73.2 |} 80.1 | 82.2 { 90.9 | 9k.5 | T4.9 | 93.3 | 92.1

de S

.al Assay: Bulk Rougher Tailing: 73.5% BaSO. (10.1% S)
Therefore, 0.9% sulphide S in the rougher tailing

_eg_
_EE._



Test No. 9 - Continued

Metallurgical Results

Product Weight Assays, %, g/tonne % Distribution
5 Au Ag Cu Pb Zn S As Au Ag Cu Pb Zn S S* As
1. Cu Cleaner Concentrate 6.60 | 69.2 |112s5. 7.32 |29.5 7.80 |27.7 7.36| 27.3| 57.2 | 62.3 ] L6.L | 10.2 8.4 | 10.3 8.2
2. Cu Cleaner Tailing 3.32 | 23.1 2k, 1.08 |11.7 8.49 |2k.6 7.19 L.6 6.2 4.7 9.3 5.6 3.8 L.6 L1
3. Bulk Cleaner Conc. b1 k6 | 26.4 10k, 0.57 | 4.10 |10.1 [33.8 [11.7 65.4 | 33.2 | 30.5 | 0.6 | B83.0{ 64.6 ] 79.2 | 84.0
4. Buik 2nd Cl. Tailing 2.99 5.90 |31.3 0.22 | 1.45 | 0.47 {13.8 3.05 1.0 0.7 0.8 1.0 0.3 1.9 2.3 1.6
5. Bulk 1st Cl. Tailing 5.57 2.62 118.2 0.13 | 0.89 | 0.26 [10.4 1.36 0.9 0.8 0.9 1.2 0.3 2.7 3.3 1.3
6. Bulk Rougher Tailing Lo.06 0.35 | 6.5 0.016) 0.16 | 0.084|10.1 0.12 0.8 2.0 0.8 1.5 0.6 | 18.6 0.3 0.8
Head (calculated) 100.00 | 16.7 130. Q.77 } 4.19 | 5.05 |21.7 5.781100.0 |100.0 |100.0 [100.0 |100.0 {100.0 |100.0 |100.0

Calculated Grades and Recoveries

Products 1 plus 2 9.92 }53.8 829. 5.23 |23.5 8.03 {26.7 7.17| 31.9 | 63.3 | 67.0 | 55.7 | 15.8 | 12.2 | 14.9 | 12.3
Products 3 plus b L4 45 | 25.0 (99.L 0.55 { 3.92 | 9.45 {32.5 In.1 66.4 | 33.9 | 31.3 | 41.6 | 83.3 | 66.5} 81.5| 85.6
Products 3 to 5 50.02 |22.5 |90.1 0.50 | 3.58 | 8.u43 |30.0 |10.0 67.3 ] 34.7 ] 32.2 | 42.8 | 83.6 | 69.2 | 84.8 | 86.9
* Sulphide S

Additional Assay: Rougher Tailing = 73.2 % BaSO. (10.0 % S)
Therefore, 0.1% sulphide S in the rougher tailing.
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INTRODUCTION

Three samples were received in the Mineralogy laboratory from
Corporation Falconbridge Copper for mineralbgical examination. The samples were
identified as

(1) A composite Head Sample

(2) Test No. 4 Cu-Pb Cleaner Concentrate

(3) Test No. 4 Zinc Cleaner Concentrate

The purpose of the examination was to determine causes for poor
concentrate grades.

Another four samples were received at a later date to determine the
relative amounts of arsenopyrite and tennantite and chalcopyrite anditennantite.
These samples were

(1) Test No. 7 2nd Cleaner Concentrate

.(2) Test No. 7 2nd Cleaner Tailing

(3) Test No. 7 1st Cleaner Tailing

" (4) Test No. 7 Rougher Tailing
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A. Head Sample and Test No.l4 Concentrates

SUMMARY

The Cu~FPb cleaner concentrate was contaminated by

(1) Arsenopyrite, Lk percent of which was liberated and 42 percent
associated with galena.

(2) Pyrite, 39 percent of which was liberated, but with inclusions of other
sulphides in some grains, and 53 percent associated with galena as intergrowths and
inclusions.

(3) Sphalerite, of which 43 percent was liberated and 35 percent associated
with galena, and

(4) Tennantite, of which 73 percent by weight was present as liberated/
diécrete particles.

The zinc cleaner concentrate was contaminated by

(1) Arsenopyrite, 30 percent of which was liberated, 14 percent was
associated with galena and the remainder with sphalerite.

(2) Pyrite, 50 percent of which was associated with galena and 35 percent
with sphalerite. .

Tennantite represented 12 percent of the Cu-Pb cleaner concentrate and

would contribute an appreciable amount of copper to this product.
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Table No. 1 - Weight Percent Distribution by Association of Minerals

in the Head Sample

Association

Weight Percent
of Sample

Individual Species
Weight, %

Arsenopyrite -~
1"
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Sphalerite
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"
1
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o+ 4+ 4+

Tennantite
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Liverated
Chalcopyrite
Gangue
Galena
Pyrite
Sphalerite
Tennantite

Liberated
Arsenopyrite
Sphalerite
Tennantite

Al] Associations

Liberated
Arsenopyrite
Pyrite
Sphalerite
Tennantite

Liberated
Arsenopyrite
Gangue
Galena
Sphalerite
Tennantite

Liberated
Arsenopyrite
Chalcopyrite
Gangue
Galena
Pyrite

Liberated
Arsenopyrite
Chalcopyrité
Gangue
Sphalerite
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Table No. 2 -~ Weight Percent Distribution by Association of Minerals

in Concentrates

Association

Weight Percent of Sample

Cu-Pb Cl. Conec.

of Sample

of Species

Zn Cl.
of Sample

Conc.
of Species

Arsenopyrite
1"
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+ o4+ 4+ 4+

Liberated
Chalcopyrite
Galena
Sphalerite
Tennantite

Liberated
Arsenopyrite
Galena
Pyrite
Sphalerite
Tennantite

Liberated
Arsenopyrite
Chalcopyrite
Pyrite
Sphalerite

Liberated
Arsenopyrite
Chalcopyrite
Galena
Sphalerite
Tennantite

Liberated
Arsenopyrite

Chalcopyrite -

Galena
Pyrite
Liberated
Arsenopyrite
Chalcopyrite
Pyrite
Sphalerite

I O OOW O+HWUWMOoOwW
MO FOoOFHMDW

OOMNO® OWVHFKFON OSTWO I =9 WHEHFO
EFWN FO wuv ooy oo = F wwowvw

12.0

36.6

15.5

12.2

6.3

[oNeoNol el
NN -

&N OV
. P
[0 2NV ] N O

HoOoEFwWw o N
H FHF=IMouvw

0.5

20.7

13.2

61.8

2.7

100.

o

100.0

100.0

100.0




Results - Continued

Weight Percent Distribution by Mineral
each Sample
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Association for Individual Species in

Table No. 3 - Arsenopyrite

Mineral Association

Weight Percent Distribution

Mineral Species

in Sample

Head Cu-Pb Cl. Conc. Zn Cl. Conc.

Arsenopyrite - Liberated 6.6 Ly .2 30.4

" + Chalcopyrite 7.3 1.7 -

" + Gangue 10.5 N.C. N.C.

" + Qalena 10.5 L2.s k.5

" + Pyrite - 2.7 - -

" + Sphalerite 61.8 8.3 55.1

" + Tennantite 0.6 3.3 -

Total 100.0 100.0 100.0
Table No. L4 - Chalcopyrite

Mineral Association We%ght Percen? D1§tr1butlon

Mineral Species in Sample
Head Cu-Pb Cl. Conc. Zn Cl. Conc.

Chalcopyrite - Liberated 18.8 66.7 -

" + Arsenopyrite 50.0 3.5 43.8

" + Galena - 3.5 -

" + Pyrite - 17.5 12.5

" + Sphalerite 18.8 8.8 31.3

" + Tennantite 12.4 - 12.4

Total 100.0 100.0 100.0
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Weight Percent Distribution by Mineral Association for Individual Species in

each Sample

Table No.

5 -

Galena

Mineral Association

Weight Percent Distribution
Mineral Species in Sample

Head Cu-Pb Cl. Conc. Zn Cl. Conc.
Galena - Liberated 6.9 7h.6 -
" + Arsenopyrite 20.7 1.4 -
" + Chalcopyrite - 2.7 -
" + Pyrite 62.1 12.3 -
" + Sphalerite 3.4 9.0 -
" + Tennantite 6.9 - -
Total 100.0 100.0 100.0
Table No. 6 - Pyrite
. N Weight Percent Distribution
Mineral Association Mineral Species in Sample
Head Cu-Pb Cl. Conc. Zn Cl. Conc.
Pyrite - Liberated 13.4 39.4 1h.L
" + Arsenopyrite 17.2 - 1.5
" + Chalcopyrite - 2.2 -
" + Gangue 22.4 N.C. N.C.
" + Galena 13.k 52.8 Lg.2
" + Sphalerite 32.8 L.k 34.9
" + Tennantite 0.8 1.2 -
Total 100.0 100.0 100.0
Tabie No. T - Sphalerite -
. R Weight Percent Distribution
Mineral Association Mineral Species in Sample
Head Cu-Pb Cl. Conc. Zn Cl. Conc.
Sphalerite - Liberated 3.6 k2.6 76.0
" + Arsenopyrite 57.5 7.7 10.5
" + Chalcopyrite 1.2 12.3 0.4
" + Gangue 6.0 N.C N.C.
" + Galena 4.8 35.5 5.9
" + Pyrite 26.9 1.9 6.6
! + Tennantite - - 0.6
Total 100.0 100.0 100.0
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Results - Continued

.

Weight Percent Distribution by Mineral Association for Individual Species in

each Sample

Table No.

8 - Tennantite

Mineral Association

Weight Percent Distribution
Mineral Species in Sample

Head Cu-Pb Cl. Conc. Zn Cl. Conc.

Tennantite - Liberated 15.% 730 40.7

b + Arsenopyrite 7.7 3.3 -

" + Chalcopyrite 7.7 18.0 Lho.T

" + Gangue 15.% - -

" + Pyrite - 2.5 -

" + Sphalerite 53.8 3.2 18.6

Total 100.0 100.0 100.0-

Figure No. 1:

Test No.

Width:

4  Cu-Pb Cleaner Concentrate
Gold Fracture-Filling in Arsenopyrite.

12 um
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B. Test No. 7 Products

2nd Cleaner Concentrate

The ratio of tennantite to arsenopyrite was approximately 1 : 3.6 and
that of tennantite to chalcopyrite approximately 1 : 1. Particles smaller than
5 micrometres were not counted.

1st Cleaner Tailing

The sample contained arsenopyrite and pyrite as readily identifiable
phases. The remainder of the sample was too fine-grained for clear distinction
between mineral species eicept for occasional sphalerite, non-opagque, chalcopyrite
and tennantite. The ratio of tennantite to arsenopyrite was approximately 1 : 100
and that of tennantite to chalcopyrite could not be determined.

2nd Cleaner Tailing

Similar to the above

Rougher Tailing:

This sample had been pulverized and so was too fine-grained for microscopic

(normal at 750X) examination.

LAKFFIELD RESEARCH
Lakefield, Ontario
April 30, 1984 / slb



