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ABSTRACT

Preliminary laboratory testwork was conducted on Faro Tailing composite samples to recover lead,
zinc and silver values in a marietable bulk concentrate. The major objective of thistestwork was to
evaluate the effect of high intensity conditioning on bulk fictation. The flotation feeds usedin the
laborabry testwork were Down Valley tailings representing a composite with pH <7 and a composite

with pH>7. The average feed assays were 0.72% Pb, 1.16% Znand 13.0 gt Ag for both composites.

The laboratory testwork, performed with a conventional reagent scheme and with staged high
intensity conditioning, indicated that a marketable grade bulk concentrate with respectable metal
recoveries may be produced after detailed development and optimization testwork. Table No. 1
shows buk f lotation results obained in the preliminary testwork.

TABLE NO. 1 : : _
Prelimi U fing Tests on Faro Talling.C it

~ Assays %, g/ % Dlstribution
Test Composite Product Waeight :
No. _ % Pb n Pb Zn
6 DVpH>7 | Bulk 4th Cl Conc 1.74 10.2 37.4 25.4 58.2
_ Bulk 1st Cl Conc 3.70 74 21.0 39.0 69.7
Bulk Rougher Cond  14.43 2.88 6.1 59.5 78.6
Bulk Rougher Tall 85.57 0.33 0.28 " 405 21.4
Feed (Cak) 100.00 0.70 1.12 100.0 100.0
21 " DVpH<7 Bulk 4th Cl Conc 1.92 5.13 31.2 15.8 57.9
Bulk 1st Cl Conc 8.66 3.03 8.7 422 73.0
Bulk Rougher Conc| 22.03 1.73 a.81 61.2 81.2
Bulk Rougher Tall 77.97 0.31 0.25 38.8 18.8
Feed(Calk) 100.00 0.62 103 | 1000 | 100.0

@)

The reagent scheme used in these tests included the following: lime and an organié_ based
depressant for iron sulphide' rejection, CuSOg4 for sphalerite activation and collectors xanthate A317
and Minerec M2030. ' '

| Staged high intensity conditioning with depressant, activator and collectors was the determining

factor in achieving high bulk recoveries.
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INTRODUCTION

Faro tailings, generated since 1966, have been depositedin a 1 km wide and 8 km long valley -
below the mill. At the end of the mine life, the tailings will be reclaimed and pumped to the Faro
open pit. The tailings contain significant metal values which, if recovered in a marketable bulk
concentraie, would coverthe taiing reclamation cost.

Previous testwork showed that using conventional treatment methods, production of a high
grade bulk concentrate is not feasible. Further preliminary testwork was designed at the request
of Mr. G. McDonald of Curagh Resources (authorized in a letter dated Nove mber 7th, 1992), to
examine new technology available at Lakefield for treatment of Faro tailings by fictation.

The results of the testwork were discussed with Mr. McDonald in regular telephone
conversations. Periodic letter repotts were also issued.

LAKEFIELD RESEARCH
‘ %\

S. Bulatovic, P. Eng.,
Consulfing Metall

C.A Feming, Ph. D.,
Vice -President, General Manager

Experimental Wotk By: - S. Bulabvic
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Report PreparationBy:  S. McKenzie
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SUMMARY AND CONCLUSIONS

1. Description of Samples Used in the Laboratory Testwork

The samples used in the.preliminary laboratory testwork were composited from Faro Down Valley hole
samples E and F. The tailing samples were separated according to pH into composite pH >7 and
composite pH <7. The low pH composite (i.e. pH <7) represented Upper Zone tailings and composite
pH >7 represemed Lower Zone tailings. The head analyses of the tailing composites are shoWn in
Table No. 2.

TABLE NO. 2 :
Head Assays
Assays %, gt
Element
Down Valley Down Valley
pH>7 pH<7
Lead Pb . . 0.72 0.73
Zinc Zn 1.16 1.17
~Iron Fe 30.9 31.0
Sulphur 8 25.9 26.7
Sliver Ag 12.9 13.1
%-200 mesh . 87.0 66.9

The head analyses of the two composites were similar but the size analyses were significantly
different.

2. Laboratory Testwork

2.1. Prellminary Tests

Preliminary tests were conducted to determine the effect of high intensity conditioning on lead-zinc
bulk flotation. The flowsheet used in these tests is shown in Figure No. 1.

Inthe first test (Table 3), conventional conditioning with depressant, activator and collectors was used.
In the second test, the conventional conditioning was replaced with high intensity conditioning. The

use of high intensity conditioning increased lead and zinc recoveries and bulk concentrate grade.
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TABLE NO. 3 : .
Preliminary Tests with C tional and High Intensity Conditioni
" - - ' Assays % ~ % Distrbution
Test Comp | Conditions - Product Weight
No.. |- | . % Po [ Zn | Po [ Zn
T | >7pH |Conventional |Buk Rougher Conc | 18.28 152 | 277] 382 | 422
conditioning | Bulk Scav Tall 81.72 0.55 0.85{ 61.8 | 57.8
Feed (Calc) 100.00 0.73 1.20 | 100.0 | 100.0
T2 | >7pH | HIC. |BukRougherConc 7.36 423 | 107 | 434 660
‘ Bulk Ro+ScavConc | 18.17 242 521 | 61.3| 794
Bulk Scav Tall 81.83 0.34 0.30| 38.7| 206
Feed (Calc) 100.00 0.72 1.19 | 100.0 | 100.0
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22. Effect of Regrind on Buik Flotation

Series of tests were performed on both ore composites to examine the effect of regrinding of the
tailing on bulk flotation. In these tests, the lime conditioning step was replaced with a regrind and
times of 3 and 6 minutes were evaluated. The resuits obtained showed that with slight regrinding of
the pH <7 composite, bulk lead and zinc recoveries in the bulk concentrate increased significantly

(Figure No. 2). The effect of regrinding of the pH >7 composite on lead and zinc fiotation was less
pronounced.

Composite pH <7, however, was much coarser than composite pH >7 tailing and this may have
contributed to the differences in flotation response. It therefore appeared that a “"polishing” regrind
would be beneficial for lead and zinc recoveries in the bulk concentrate.

FIGURE NO. 2
20

e

(8]

=

@

ﬂ. 70 =

£

=

o

560

>

8 i

(-]

[+ 4

5 50

o O 2Zn DV Composite pH<7

T e : ® Pb DV Composite pH<7

] 0O Zn DV Composite pH>7
Bl Pb DV Composite pH>7

30 1 1 1 I A ] " L PRI | 1 1 3 {

0 1 2 3 4 5 6
Regrinding Time, min/1000 g

' 2.3. Effect of Level of Lime Additions on Bulk Lead-Zinc Flotation from Composite

" pH <7 _ -
Because the Faro tailing composite pH <7 was acidic with a natural pH of 4.5, the pyrite was highly

active after conditloning with reagénts. A series of tests was therefore performed (Figure No. 3) with
different levels of lime addition (i.e. pH). '
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FIGURE NO. 3
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From the resuits obtained, the folloWing conclusions are made:

= An addition of about 8 kg/t of lime was required to obtain a pH of 11.2. Ten kg/t of

lime gave a pH of 11.8.

» Higher lime additions reduced flotabllity of pyrite significantly, but did not affect zinc

and lead recoveries in the bulk concentrate.

2.4. Effect of Organic Depressant Addition In Bulk Filotation

(&

During the course of the testwork, organic depressants BPW and SW2 were examined. The effect 6f
+ these depressants on bulk rougher fiotation was not clarifiéd in this testwork. However, the use of
" these depressants in bulk cleaning was beneficial in improving selectivity between iron sulphide and
lead-zinc minerals. Table No. 4 shows the effect of depressant SW2 on bulk concentrate upgrading '
on tailing composite pH <7. | | -'
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_ ' Assays % % Distrbution
Test Test Conditlons Product Weight
No. % Pb Zn Pb Zn
18 lime anly Bulk 4th Cleaner Conc 3.21 772 | 23.2 40.4 | 70.6
Bulk 1st Cleaner Conc 4.88 6.37 | 16.8 50.7 | 77.8
Bulk Rougher Conc 18.18 2.20 490 | 653 | 845
Bulk Rougher Tailing 81.82 0.26 0.20| 347 155
Feed (Cak) 100.00 0.61 1.05 | 100.0 | 100.0
21 lime + depressant Bulk 4th Cleaner Conc 1.92 5.13 | 31.2 15.8 | 57.9
SW2tao the cleaners | Bulk 1stCleaner Conc 8.66 3.03 8.7 422 | 73.0
' Bulk Rougher Conc 22,03 1.73 3.81 61.2| 81.2
Bulk Rougher Tailing 77.97 0.31 025| 388 | 18.8
Feed (Cak) 100.00 0.62 1.03 | 100.0 | 100.0

2.5. Evaluation of High Intensity Conditioning
Since improvement in bulk flotation recovery was mainly attributed to the use of high Intensity
conditioning, detailed examination of HIC was performed. The malin variables examined included:

= Collector high intensity conditioning time at fixed conventional depressant and
activator conditioning times. '

« Collector high intensity conditioning time at fixed high intensity conditioning times
with depressant and activator.

* High intensity collector conditioning speed.

With tixed conventional depressant and actlvator conditioning times and varled
collector high Intensity conditioning times, the maximum lead and zinc recoveries in the bulk

concentrate were obtained between 10 minutes and 15 minutes of high intensity conditioning time
(Figure 4).

At 20 minutes of conditioning time, both lead and zinc recoveries in the bulk concentrate were
reduced.
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Varylng the collector conditioning speed but using a fixed conditioning time (10
minutes) had a significant effect on lead-and zinc recoveries in the bulk concentrate. Figure No. 5
shows the relationship between high intensity conditioning speed and lead and _zinc recoveries.
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Stage high Intensity conditioning with depressant; activator and collector (where
collector conditioning time was varled at fixed depressant and actlvator HIC times)
gave much better recoveries (Curve 1) thanwhen conventional conditioning with depressant and
activatorwas used (Curve 2, Figure 6).

FIGURE NO. 6

Lime and CuSO4 Conditoning
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B Zn 5+5 minutes canventional
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It has been established from the testwork that, with the introduction of high Intensny conditioning, the
recovery of lead and zinc in the bulk concentrate increased by 20%.

2.6. Preliminary Upgrading Tests

. Several pfeliminary tests were carried out to determine whether upgrading of the bulk.concentrate is

possible. The results of these prelimina}y tests are shown in Table No. 5.
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TABLE NO. § :
. . "
: Assays %, ght % Distrbution
Test Composite Product Weight :
No. % Pb Zn Pb Zn
6 DV pH>7 Bulk 4th Cl Conc 1.74 10.2 37.4 25.4 58.2
Bulk 1st Cl Conc 3.70 7.4 21.0 39.0 69.7
Bulk Rougher Cond  14.43 2.88 6.1 595 78.6
Bulk Rougher Tall 8557 033 - 0.28 405 214
Feed (Cak) - 100.00 0.70 112 100.0 100.0
21 DVpH</ |[Buk4thClConc | 1.92 513 31.2 158 | 579
Bulk 1stCl Conc 8.66 3.03 8.7 42.2 73.0
Bulk Rougher Cond  22.03 1.73 3.81 61.2 81.2
Bulk Rougher Tall 7797 0.31 0.25 38.8 18.8
Feed (Calc) 100.00 0.62 1.03 100.0 100.0

The results obtained showed that commercial grade bulk concentrates may be producéd with
reasonably good zinc recoveries. On both composites, however, lead recoveries in the bulk
concentrate were low, mainly because of the high lime additions in the bulk cleaners.

3. Conclusions

« The two Faro tailing composites used in the laboratory testv)vork represented Down
Valley tailings from the Lower (alkaline) and Upper (acidic) zones.. Both tailing samples had similar

head assays but significantly different size analyses. The Upper Zone composite also had a high
pyrrhotite content. '

e Ih the preliminary testwork, it was demonstrated that marketable grade bulk
concentrates can be producéd after the treatment process is fully developed and optimized.

* Relatively high'lead and zinc recoveries in the bulk concentrate were obtained after -
introduction of high intensity conditioning with depressam-activators and collector. High intensity

conditioning with only collector gave reasonably good recoveries but with prolonged conditioning
" times. "

* Limited regrinding of the tailings before HIC and flotation improved lead and zinc
recoveries on the pH <7 composite {l.e. Upper Zone).



G

)

O

O

(,\ ._
.‘,

11

RECOMMENDATIONS

Recommendations proposed in this section are based on the results obtained in this preliminary
laboratory testwork and on testwork reported in Progress Report No. 1, LR 4208. In order to fully

' develop a process for the recovery of metal values from the Faro tailings, detailed laboratory

developmenttestwork has to be conducted. This development testwork would inclde the following
tasks:

1. Reagent Scheme Development
With respect to reagent scheme development, the following parameters should be evaluated and
optimized:
= optimize the type and level of collector
» determine the need for the use of a secondary lead collector in the bulk rougher
-and in cleaning.
- =  evaluate and select suitable depressants for bulk cleaning. Two major contaminants
in the bulk cleaner concentrate were identified as pyrrhotite and stained quartz

Pyrrhotite flotation in the cleaners was controlled with additions of organic depressant and some of
these depressants also showed a depressing effect on stained silica. Formulation and evaluation of
such depressants should be performed.

2. Pulp Preparation

Pulp preparation refers to high intensity conditioning (HIC). For determination of scale up parameters
for industrial unit design, the following laboratory testwork is required:

« Carry out laboratory tests using a 25L HIC unit to determine the relationship between
power input and overall metallurgical results. The variables that would be examined in this testwork wiii
include: - conditioning time

- positioning of impellers

- conditioning speed.

» Conduct laboratory tests using a 5L HIC unit with the variables used with the 25L unit.
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3. Flowsheet Evaluation

Variables that would need detailed evaluation would include the following:

= requirement for "polishing" grinding
« regrinding of bulk concentrate prior to cleaning.
= requirement for staged HIC with depressant-acfivator-collector.
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DISCUSSION

1. Description of Samples Used in the Laboratory Testwork

A total of four 25L pails containing tailing samples from Area E were reéeived on November 6th, 1992

_forlaboratory testwork. The tailings were identified as Down Valley Tailings (Appendix 2).

As per the instructions of Mr. G. McDonald of Curragh Resources, the two following composites were
prepared:

» Composite Down Valley (DV) pH >7. These were mainly Lower Zone samples.
= Composite Down Valley (DV) pH <7. These were mainly Upper Zone tailing samples.

The composites were prepared by repulplng the samples at 65% solids in a 50L container and
removing slurry test charges equivalentto dry weights of 1kg and 2kg. '

The head analyses of the composite samples are shown in Table No. 6. Size analyses and the metal
distributions in size fractions are shown in Table 7(a) and ().

TABLE NO. 6 :

Q] A
‘ - Assays %, ght
Element
Down Valley Down Vallay
pH >7 pH <7

Lead Pb 0.72 0.73

"~ Zinc Zn 116 117
iron Fe 30.9 31.0
Sulphur 8§ 25.9 26.7
Sliver Ag 129 13.1

‘Note that composite pH >7 was much finer than composite pH <7 and that.composite pH <7 was

i higher in pyrrhotite. .
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~A. Faro Talls pH <7 Composite

% Disti

Microns Mesh Ind. Wt Assays, % ribution

% Pb __Zn Pb Zn

417 35 24 0.42 0.84 1.8 1.9
295 48 24 0.43 1.04 1.8 23
208 65 29 0.46 1.22 23 33
147 - 100 6.8 . 042 - 1.29 49 8.0
104 150 8.5 0.36 1.23 5.3 9.6
74 200 10.1 0.29 0.97 5.0 9.0
53 270 11.3 0.25 0.80 49 8.3
38 400 - 10.0 0.26 0.70 45 6.4
-38 -400 45.6 0.88 1.22 69.5 51.2
Total 100.0 0.58 1.09 100.0 100.0

B. Faro Talls pH >7 Composite

Microns - “Mesh - * Ind. Wt Assays, % % Disfribution
% Pb Zn Pb Zn

295 48 0.8 0.35 133 0.3 1.0
208 65 0.7 0.44 1.88 0.4 14
147 100 1.7 0.36 1.55 0.8 2.6
104 150 40 0.30 1.13 1.5 44
74 200 57 0.34 0.94 24 52°
53 270 9.1 0.39 0.81 44 7.2
38 400 - - 9.0 0.45 0.74 5.0 6.5
-38 -400 ~ 69.1" 0.99 1.06 852 71.7
Total 100.0 0.80 1.02 100.0 100.0

2. Initial Testwork

Initially, comparative tests using conventional conditioning and. high' intensity condifioning were

()

. performed to determine whether high zinc and lead recoveries can be obtained. The results of the
-preliminary tests are shown in Table No. 8.
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Initial L aboratory Test Bulk Flotation Results

Assays % % Distrbution
Test Comp Conditions Product Waeight
No. % Pb Zn Pb Zn
1 >7pH standard | Bulk Rougher Conc 18.28 1.52 277 | 38.21 422
lower Bulk Scav Tall 81.72 0.55 0.85] 61.8 57.8
zone
Feed (Calc) 100.00 0.73 1.20 | 100.0 | 100.0
2 >7pH H.l.C. Bulk Rougher Conc 7.36 423 | 10.7 434 | 66.0
lower | DepBPW |Bulk Ro+ ScavConc | 18.17 242 521 | 613 | 79.4
zone Bulk Scav Tall 81.83 0.34 0.30| 38.71 20.6
Feed (Calc) 100.00 0.72 1.19] 100.0 | 100.0
3 <7pH H.I.C. [Bulk Rougher Conc 6.75 412 | 10.0 | 38.7 | 555
upper DepBPW |BulkRo+ScavConc | 16.23 2.60 5.70| 58.0| 75.9
zone Bulk Scav Tall 83.77 0.36 0.35| 420 | 2441
Feed (Calc) 100.00 0.72 1.22 | 100.0 | 100.0

|
The results obtained showed that the use of staged high intensity conditoning with depressants,

CuSO04 and collector improved Pb and Zn bulk recovery significantly.

3. Laboratory Testw'ork oh DV pH <7 Compos'ite

The variables examined using composite DV pH <7 included the following:

» effectof pH

« effect of organic depressant BPW in the bulk rougher
- effect of regrind

. prelimlnary cleaning tests.

3.1. Effect of pH

Because composite DV pH <7 had an acid pH (i.e. 5.5), a series oftests was carried out to examine the
effect of pH on bulk lead-zinc flotation.
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TABLE NO. 9 :
Effect of Level of L Bulk Flotation from Faro Tailing DV G ite pH <7

Aésays % % Distrbution
Test Lime, Added Product Weight
No. o't % Pb Zn Pb Zn
11 3,000 Bulk Rougher Conc 27.0 0.74 1.92| 308 | 483
pH7.2 - Bulk Ro+Scav Conc 38.75 0.70 1.80 | 437 64.8
Bulk Scavenger Tall 61.25 0.60 | 0.62] 563 | 35.2
Feed (Calc) 100.00 0.65 1.08 | 100.0 | 100.0
12 5,000 Bulk Rougher Conc | 17.89 142 | 3.4 | 39.7 | 526
pH9.8 Bulk Ro+Scav Conc 40.26 0.80 1.9 53.3 66.9
Bulk Scavenger Tall 59.74 0.50 0.641 46.7 | 33.1
_ Feed (Calc) 100.00 0.64 1.16 ] 100.0 } 100.0
13 8,000 Bulk Rougher Conc 9.74 2.79 6.76 | 434 ] 604
pH11.3 Bulk Ro+Scav Conc 13.69 2.4 5.3 51.7 | 66.8
Bulk Scavenger Tall 86.31 0.35 042 | 483 ] 33.2
Feed (Calc) 100.00 0.63 | 1.09) 100.0 | 100.0
%[ 10,000 Bulk Rougher Conc 8.14 288 | 7.87| 383 | 583
pH11.8 Bulk Ro+Scav Conc 14.02 2.20 5.40] 50.9 68.7
Bulk Scavenger Tall 85.98 0.35 040 | 49.1 | 31.3
Feed (Cac) 100.00 0.61 | 1.10] 100.0 | 100.0

The conditions and results of these tests are summarized in Table No. 9. From the resu Its_ obtained,

- the following conclusions are made:

= HigherpH (i.e. above 9.8) resultedin im;ioved selectivity between lead-zinc and iron
sulphide minerals with no loss in recovery.

=  With changes in pH, the lead and zinc recoveries were not affected. In fact, at very
high pH, the lead and zinc assays of the rougher tailing were much lower than those obtained at low
pH. .

3.2. Effect of Organic BPW Depressant on. Bulk Lead and Zinc Flotation

The BPW reagent is an organic-based depressant designed for pyrite-pyrrhotite de pression during
' lead and zinc flotation. A series of comparative tests was conducted to determine the effect of BPW

on leéd and znc bulk rougher-scavenger flotation.

The conditions and resuls of these tests are summarized In Table No. 10.
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TABLE NO. 10 :

Assays % % Distrbution
Test BPW Additions Product -| Weight

No. gt % Pb Zn Pb Zn
14 400 Bulk Rougher Conc 8.14 2.88 787} 383 | 58.3
Bulk Ro+Scav Conc 14.02 2.20 540} 509 | 68.7
Bulk Scavenger Talil 85.98 0.35 040} 491 | 313
Feed (Cdc) | 100.00 0.61 | 1.10| 100.0'| 100.0
15 200 Bulk Rougher Conc 8.1 3.1 824 | 405 | 59.8
Bulk Ro+Scav Conc 12.86 2.50 6.00| 509 | 68.8
Bulk Scavenger Tail 87.14 0.35 0.40 | 491 31.2
“Feed (Calc) 100.00 062 | 1.12| 100.0 | 100.0
16 0 Bulk Rougher Conc 6.03 3.92 10.6 380} 574
Bulk Ro+Scav Conc 10.34 2.90 7301 482 % 67.8
Bulk Scavenger Tall 89.66 0.36 040| 578 ) 322
Feed (Calc) —[ 70000 0.62 | 1.1 1000 | 100.0

From the results obtained, it did not appear that addition of depressant BPW is required in bulk
flotation.

3.3. Effect of Regrinding of the Talling before High Intensity Conditioning

Becausé the pH <7 composite gave lower lead and zinc recoVerieS than composite pH >7 and due to
the fact that composite pH <7 was fnuch coarser than composite pH >7, tests were performed to
examine the effect of regrinding of'the tailing before treatment and flotation.

Note that in tests where regrinding was used, the lime was added to the grind and lime in the high
intensity conditioner was omitted.

The results of the comparative tests are shown in Table No. 11.

The results showed that slight regrinding of the tailing before flotation significantly improved lead and

,-Zinc recoveries in the bulk concentrate. When the flotation feed was reground for 6 minutes per 1000
- grams, the lead recovery increased from 46% to 66% Pb while zinc recovery increased from 67 % Zn

to 83% Zn.
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> Assays % % Distrbution
Test Regrind Time Product Weight
No. min/1000g % Pb Zn Pb Zn
16 0 - -Bulk Rougher Conc 6.03 3.92 | 10.6 38.0 | 57.4
Bulk Ro+Scav Conc 10.34 2.90 7.30| 482 67.8
Bulk Scavenger Tall 89.66 0.36 040} 578 | 322
- Feed (Calc) 100.00 0.62 | 1.11] 100.0 [ 100.0
12 3 Buk RougherConc | 8.80 332 | 88 | 463 | 697
Bulk Ro+Scav Conc 1247 2.80 6.821 541 74.8
Bulk Scavenger Tall 87.83 0.33 032 | 459 | 253
5 Feed (Calc) 700.00 | 063 | 1.1 100.0 | 100.0
17 6 Bulk Rougher Conc 9.88 3.69 8.79 | 573 | 786
Bulk Ro+Scav Canc 14.33 2.94 645| 66.3 | 837
Bulk Scavenger Tall 85.67 0.25 021 | 33.7| 163
Feed (Calo) 100.00 0.64 | 1.0 100.0 [ 1000
S - 3.4. Preliminary Cleaning Tests
4 Preliminary cleaning tests were carried out with the use of lime only and with lime and depressant
SW2. The resuits of these tests are summarized in Table No. 12 and the flowsheet used [s shown in
Figure No. 7.
” TABLE NO. 12 :
Prelimi U jing Test
' Assays % % Distrbution
Test Test Conditlons Product Weight ' :
R No. % Pb Zn Pb | 2n
B 18 ime orly Bulk 4th Cleaner Gonc | 3.21 772 | 232 | 404 706
Bulk 1st Cleaner Conc 4.88 637 | 168 | 50.7 1 778
Bulk Rougher Canc 18.18 2.20 490 | 653 | 845
Bulk Rougher Tailing 81.82 0.26 020 | 347 | 155
- Feed (Calc) 100.00 0.61 1.05 | 100.0 |.100.0
- 21 lime + depressant | Bulk 4th Cleaner Conc 1.92 513 | 312 158 | 57.9
SW2 to the cleaners | Bulk 1st Cleaner Canc 8.66 3.03 8.7 422 ] 730
: Bulk Rougher Conc 22,03 1.73 3.81 61.2 ] 81.2
‘Bulk Rougher Taling 7797 0.31 0.25| 38.8 | 188
Feed (Cak) 100.00 0.62 | 1.03] 100.0 | 100.0
- f'_._._l
L/'i

L
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FIGURE NO. 7
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Using.lime onty, upgrading of the bulk concentrate was not satisféctory (Test No. 18). Additions of
depressant SW2 to the cleaners improved concentrate grade significantly (Test 21) but the
concentrate was still below marketable grade. However, production of a high grade bulk concentrate
would be possible with ad‘pstment_in cleaning conditions.

L

L

Ui

)

Asséys %
Test Regrind Time Product Weight

No. min/1000g % Pb Zn Pb Zn
34 0 Bulk Rougher Conc 15.25 191 | 430| 41.0| 56.6
Bulk Ro+Scav Conc 26.69 1.59 3.13 | 59.7 7241
Bulk Scavenger Tall 73.31 0.39 0441 403 | 279
Feed (Calc) 100.00 0.71 1.6 | 100.0 | 100.0
23 3 Bulk Rougher Canc 11.32 | 288 5.50] 46.0 | 54.0
Bulk Ro+Scav Conc 1718 2.44 459 ] 5941 68.4
Bulk Scavenger Tall 82.82 0.35 044 409 | 31.6
Feed (Calc) 100.00 0.71 | 1.5 100.0 { 100.0
..... 24 6 . Bulk Rougher Conc 9.26 3.56 697 ] 4711 57.2
' Bulk Ro+Scav Conc 14.76 2.84 5.56 | 59.87 728
Bulk Scavenger Tall 85.24 0.33. 036 | 40.2 | 27.2
Feed (Calo) ~700.00 0.70 | 113 [ 100.0 | 100.0

_ - |

4. Laboratory Testwork on DV pH >7 Composite

4.1. Effect of Regrinding of the Talling Before Treatment and Bulk Flotation

As with the DV pH <7 composite, tests were conducted to examine the effect of regrinding of the
tailing before treatment and separation. The conditions and results of these tests are summarized in

Table No. 13.

TABLE NO. 13 :
L N, A Bulk Lead-Zinc Flotat

% Distribution

The effect of regrind was not_ as pronounced as with composite DV pH <7 (see Table’ 11). The

beneficial effect of tailing regrinding was improved selectivity towards iron sul phides.
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4.2. Effect of Depressant SW2 on Bulk Flotation
A series of three tests was performed on DV composite pH >7 in which depressant SW2 was varied
from 0-300 g/t. The conditions and results of these tests are summarized in Table No. 14. From the

results obtained, it appeared that the presence of SW2 had a positive e!fect on lead and zinc
recoveries in the bulk concentrate.

TABLE NO. 14 : _ :
Effect of Depressant SWe on Bulk Bougher Flotation

Assays % % Distribution
Test SW2 Addition Product Weight
No. ght ' : % Pb Zn Pb Zn
27 300 Bulk Rougher Caonc 6.62 2.79 6871 255 ] 39.6
Bulk Ro+Scav Canc 16.49 2.53 489| 574} 702
Bulk Scavenger Tall 83.51 0.37 041 ]| 426 | 29.8
Feed (Calc) 100.00 | 0.73 1.15 ] 100.0 | 100.0
31 ‘ 0 Bulk Rougher Conc 6.28 2.92 782 27.7 41.0
- Bulk Ro+Scav Conc 12.72 2.67 5,57} 5131 59.2
Bulk Scavenger Tall 87.28 0.37 0.56 | 48.7 ] 40.8
Feed (Calc) 700.00 0.66 | 120 1000 | 100.0
32 150 Buk Rougher Canc 9.83 2.04 | 451 | 28.2| 38.4
Buk Ro+Scav Conc 16.14 212 419 | 481 | 58.6
Bulk Scavenger Tail 83.86 0.44 057| 519 414
Feed (Calc) 100.00 0.71 115| 100.0 § 100.0

4.3. Evaluation of High Intensity Cbndltlonlng

In a series of tests (25 to 28), the collector HIC conditioning time was varied from 5 minutes to 20
minutes. The conditions and results of these tests are summa _rized in Table No. 15.

in these tests, conventional conditioning with lime and CuSO4 was maintained constant in all tests. -

The results obtained showed that with an increase in the collector HIC time, lead and zinc recoveries in
the bulk concentrate increased for conditioning time up to 15 minutes. Furtherincrease from 15 to 20

minutes resulted in a reduction in the overall lead and zinc recoveries in the bulk concentrate (Test
28). ' '
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' Assays % % Distrbution
Test HIC Time Product Waeight
No. Speed rpm % Pb Zn Pb Zn
25 5 Bulk Rougher Conc 6.92 2.39 6.1 23.0 365
1150 Bulk Ro+Scav Conc 12.91 2.26 485] 406 | 5441
Bulk Scavenger Tall 87.09 0.49 0.61| 59.4 ] 45.9
Feed (Calc) 100.00 0.72 | 1.16] 100.0 | 100.0
26 10 Bulk Rougher Conc 11.37 2.67 5.88 | 422 58.0
1150 Buk Ro+Scav Conc 18.16 2.27 446 5701 70.2
Bulk Scavenger Tall 81.84 0.38 042 | 43.0] 29.8
Feed (Calc) 100.00 0.72 1.15 | 100.0 | 100.0
27 15 Bulk Rougher Conc 6.62 2.79 687 | 255 | 39.6
1150 Bulk Ro+Scav Conc 16.49 253 489 | 574 | 70.2
Bulk Scavenger Tall 8351 0.37 0.41 | 426 | 29.8
Feed (Calc) "100.00 0.73 | 1.5} 100.0 | 100.0
28 20 Buk Rougher Conc 5.27 286 | 7.28{ 204 | 335
1150 Bulk Ro+Scav Conc 11.24 2.96 6.48 444 63.6
Bulk Scavenger Tail 88.76 0.47 047 | 556 | 364
Feed (Calc) 100.00 0.75 115 | 100.0 | 100.0

In this series of tests, the collector conditioning time was fixed at 10 minutes and the conditioning

speed was varied from 600 rpm to 1150 rpm. The conditions and results of these tests are
summarized In Table No. 16. Note that the lime and CuSO4 conditioning were conventional and were
fixed at 5 minutes per stage.

The results.obtained demonstrated that with an Increase in conditioning speed, the lead and zinc.
recoveries in thé_ bulk concentrate increased significantly. In fact, the increases In the lead and zinc
 recoveries In the bulk concentrate were proportional to the increase in the conditioning speed.- Note

that a conditioning speed of 600 rpm is near conventional conditioning power input.
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Assays % % Distribution
Test Conditioning Product Weight

No. Speed, rpm % Pb Zn Pb Zn
29 600 Bulk Rougher Conc 7.04 2.66 611 ]| 256 | 371
Bulk Ro+Scav Conc 14.47 2.33 458 | 462 ] 573
.Bulk Scavenger Tall 85.53 0.46 0.58 | 53.8 | 428
Feed (Calc) 100.00 0.73 1.16 | 100.0 | 100.0
30 900 Bulk Rougher Conc 6.96 3.04 757 | 29.2 | 453
Bulk Ro+Scav Conc 16.05 242 484 | 53.6 | 66.8
Bulk Scavenger Tall 83.95 0.40 046 | 46.4 | 33.2
Feed (Calc) 100.00 0.72 1.16 | 100.0 | 100.0
26 1150 Bulk Rougher Conc -11.37 267 | 5.88| 4221 58.0
Bulk Ro+Scav Conc 18.16 227 446 57.0 | 702
Bulk Scavenger Tall 81.84 0.38 042]| 43.0| 29.8
Feed (Calc) .100.00 0.72 1.15] 100.0 | 100.0

Comparative tests were performed in which constant high intensity conditioning times of 5 minutes
per stage with lime and CuSO4 were used and the collector conditioning time was varied from5to 15

minutes. The conditions and resulls of these tests are summarized in Table No..17.

_ Assays % % Distribution
Test HIC Time Product Waeight : :
No. rpm % Pb Zn Pb Zn
a3 54545 Bulk Rougher Conc 12.82 1.98 484 | 358 | 52.8
Bulk Ro+Scav Conc 22.37 1.75 369 | 5521 703
Bulk Scavenger Tall 77.63 0.41 | 045]| 448 29.7
Feed (Calc) 100.00 0.71 1.18 | 100.0 { 100.0
34 5+5+10 Bulk Rougher Conc 16.25 1.91 43 410 | 56.6
Bulk Ro+Scav Conc 26.69 1.59 313 | 59.7 | 7241
Bulk Scavenger Tall 73.31 0.39 0.44{ 403 | 279
Feed (Calc) . 100.00 0.71 1.16 { 100.0 | 100.0
35 5+5+15 Bulk Rougher Conc | 16.09 192 | 4.28| 426 | 59.9
Bulk Ro+Scav Conc 28.55 - 1.59 3.12] 626.| 776
Bulk Scavenger Tall 71.45 0.38 036 | 374 229.
Feed (Calc) 100.00 073 | 1.5 100.0 | 100.0
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From these results and from the resulits obtained in the series of tests with conventional lime and
CuSO0O4 conditioning, the following conclusions are made:

= The positioning of high intensity conditioning is an important parameter in the Faro
tailing retreatment flowsheet design.

« The use of conventional conditioning with lime and CuSO4 and HIC with collector
gave poorer recoveries (Table 15), than when using split high intensity conditioning with lime-CuSO4
and collector (Table 17).

= The average power requirement remained the same whether split high intensity
conditioning or the combination of conventional and high intensity conditioning were used.

4.4. Preliminary Bulk Concentrate Upgrading Tests

During the preliminary testwork, two cleaning tests were carried out using the flowsheet shown in
Figure No. 7. The results obtained in these tests are shown in Table No. 18.

~ TABLE NO. 18 :

Prelimi Bulk Con I ing T
' : o Assays %, gt | % Distrbution
Test | Product Weight
No. % Pb Zn Ag Pb Zn
& |Bulk4th Cl Conc 1.74 10.2 37.4 92.2 25.4 58.2
Bulk 1st Cl Conc 4.71 6.7 17.6 68.6 45.6 74.1
Bulk Rougher Conc 14.43 2.88 6.1 224 59.5 78.6
Bulk Rougher Tall 85,57 0.33 0.28 - 40.5 214
Feed (Calc) 100.00 0.70 112 - 100.0 700.0
7 [Bulk4th Cl Conc — 167 | 127 35.1 115 304 | 526
Bulk 1st Cl Conc 5.15 6.37 15.0 64.8 47.0 69.4
Bulk Rougher Conc 16.63 2.64 5.28 21.5° 58.8 735
Bulk Rougher Tall | 84.47 0.34 0.35 - 41.2 26.5
Feed (Calc) 100.00 0.70 1.12 - 100.0 100.0

- The results showed that production of marketable bulk concentrates is possible.
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APPENDIX NO. 1

Details of Tests
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I NO. 1
Purpose: Preliminary test on Faro tailing lower zone composite to examine Zn-Pb
bulk flotatipn.
Procedure: As indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Reagents Added, grams per tonne Time, minutes
FQ | CaOH); | CuSO4 | A317 | MIBC | Grind | Cond. [ Froth | pH
Conditioning1 | 100 500 . . - 5 .
' ' 2 - - 300 - - 5 - 10.0
BuikRo 1 . . . 5| 5 1 3 | -
2 - - - 10 5 1 3 -
3 - - - 5 5 1 3 -
METALLURGICAL RESULTS
Product Waeight Assays,% % Distributlon
9 % Pb 2n Pb 2n
1 Bulk=FlougherConc1 169.8 18.28 152 277 - 38.2 42.2
_2 _Bulk Rougher Tail 759.3 | 81.72 0.55 0.85 61.8 57.8
Head {calc) ~ 9291 | 100.0 | 0.73 1.20 - 100.0 "100.0
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TEST NO. 2
Purpose: Preliminary test to examine the effect of H.l.C. using a lime-BPW depressant system.
Procedure: As indicated below.
Feed: " 1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Reagents Addéd. grams per tonne Time, minutes
Ca(QH);|] BPW CuSO, A317 |M2030 | Grind | Cond. | Froth pH
Hl. Cond 1 1000 150 - - - - 5 - -
2 - - 380 - . - 5 - -
3 - - - 15 10 - 5 - -
Bulk Rougher - - - - - - - 4 -
Bulk Scav - - - 10 5 . 1 3 .
METALLURGICAL RESULTS
Product Weight Assays % % Distribution
g - % Pb Zn ~ Pb Zn
1 Bulk Rougher Conc 1 651 - 7.36 423 10.7 434 66.0
2 Bulk Rougher Conc 2 95.6 10.81 1.19 148 17.9 13.4
3__Bulk Roughar Tall 723.5 81.83 0.34 0.3 38.7 20.6
Head {calc) 884.2 100.0 0.72 1.19 100.0 100.0
Combined Products
Bulk Rougher Conc, 1+2 T_18.47 24 1 52 1 613 T 794 |
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Putpose: As in Test No. 2, but with upper zone tailings composite.
Procedure: As indicated below.
Feed: 1000 grams of Faro Tailing DV Composite pH <7.
Conditions:
Heagénts Added, grams per tonne Time, minutes
Ca(OH);| BPW CuSO,4 A317 |M2030 | Grind | Cond. | Froth pH
H.. Cond 1 1500 300 - . - 5 . .
2 - - 350 - 5 - -
3 - - - 15 10 10 . .
Bulk Ro 1 - - - - - 1 5 10.2
Bulk Ro 2 - - - 5 1 3 -
METALLURGICAL RESULTS
Product Weight Assays,% % Distribution
g % Pb Zn Pb | zn

1 Bulk Rougher Conc 1 63.3 6.75 432 10 38.7 55.5

2 Bulk Rougher Conc 2 89.0 9.48 1.46 262 19.3 204

3 Bulk Raugher Tail 7861 | e3.77 0.36 0.35 420 24.1
Head {cale) 9384 | 100.0 0.72 1.22 100.0 100.0

Combined Products

Bulk Roughsar Conc. 1+2 16.23 - | 2.6 | - 57 | 580 {1 759 |
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TEST NO. 4
Purpose: An initial scoping test, but with increas ed collector and CuSO4.
Procedure: As indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Reagents Added, grams per tonne Time, minutes
Stage ' pH
' Lime CuSO,4 343 M2030 | Grind | Cond. | Froth
H.l. Condition 1 5000 - - - - 5 - 10.6
2 - 700 - - - 5 - -
3 - - 50 10 - 5 - -
Bulk Rougher 1 - - - - - - 5 -
' 2 - - 10 - 1 3 -
METALLURGICAL RESULTS
Product Weight Assays,% % Distribution
[¢] % Pb Zn Pb Zn
T Bulk Rougher Conc 1 505 | 5.40 2.98 8.94 244 423
2 Bulk RougherConc 2 228 244 1.2 241 - 44 45
3 - Bulk Roughar Tall -861.4 92.16 0.51 0.66 71.2 53.2
" Head {calc) 934.7 100.0 0.66 1.14 100.0 100.0
Combined Products
Bulk Rougher Conc. 1+2 7.8 24 1|68 1 288 1 468 |
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TEST NOQ. 5 |
Purpose: To reb eat Test 4, but with the decreas ed collector, decreas ed CuSO4 and
‘ the addition of depressant BPW.
Procedure: As indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Reagents Added, grams per tonne Time, minutes
Lime CuS0O,4 343 M2030 | BPW Grind | Cond. | Froth
H.l.Cond 1 5000 - - - 200 - 5 -
2 - 350 - - - - 5 -
3 - - 30 10 - - 5 -
Bulk Ro 1 - - - - - - - 5
2 - - 10 - - 1 3
‘METALLURGICAL RESULTS
Product Weight As;ays‘,% % Distribution
g % Pb Zn Pb 2n
1 Bulk RougherConc 1 . 718 8.39 2.26 5.61 28.8 41.2
2 Bulk RougherConc 2 38.4 4.14 0.97 1.4 6.1 5.1
3 Bulk Rougher Tall 810.8 87.46 0.49 0.7 65.1 53.6
Head (ca_lc} 9270 | 100.0 0.66 1.14 100.0 100.0
Combined Products
Bulk Roughér Conc. 1+2 | 1254 | 1.8 | 42 | 349 | 464
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TE .
Purpose: A preliminary bulk flotation and upgrading test on DV Faro Tailing pH >7.
Procedure:  As indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions: '
Stage Reagents Added, grams pertonne Time, minutes pH
Ca(0OH)2 BPW § CuSO4 | A317 ‘M2030 | MIBC Grind || Cond.| Froth
H.1. Condition 1 1000 150 - - - - - 5 - 9.8
2 . - 380 - - - 5 R -
3 - - - 5 10 - - 10 ] - .
Bulk Rougher - - - - - - - - 1 4 -
Bulk Scavenger - - - 10 5 - - 1 3 -
Regrind (PM) 700 100 - - - - .15 -1 - -
H.l. Condition - - - 15 5 - - 10 - 11.5
Bulk 1st Cleaner - - - - - - - 1 3 .
- . - - 2 - - 1 2 -
Bulk 1st Cl Scav - - - 2 - - 1 3 -
Bulk 2nd Cleaner 150 20 - - - - - 3 3 11.5
Bulk 3rd Cleaner 150 20 - - - - - 3 3 115
Bulk 4th Cleaner |- 150 20 - - - - - 3 3 11.5
METALLURGICAL RESULTS
Product: Weight _ Assays, %,g/t % Distribution
g % Pb 2n Ag Pb zZn Ag
1  Bulk 4thCleaner Conc 65.6 1.74 10.2 374 92.2 25.4 68.2 14.7
2 Bulk 4th Cleaner Tall 13.8 0.37 9.91 18.3 124 5.2 6.0 4.2
3  Bulk 3rd Cleaner Tall 11.8 0.31 4.88 5.46 64.5 22 1.5 1.8
4  Bulk 2nd Cleaner Tall 48.5 1.29 3.38 35 35.2 6.2 4,0 4.1
-5  Bulk 1st Cl Scav Conc - 38,0 1.01 4.52 4.86 51.5 6.5 4.4 4.7
6 Bulk 1st C!Scav Tall 366.9 9.72 1 0.51 15.8 139 | 44 14.1
_7___Bulk Rougher Talt 3228.8 85.57 .0.33 0.28 7.2 40.5 21.4 56.4
Head {calc) 3773.4 100.00° 0.70 . 1.12 10.9 100.0 100.0 100.0
Combined Products
1-2  Bulk 3rd Cleaner Conc 210 10.1 3441 . 97.7 30.6 64.2 18.8
1-3  Bulk 2nd Cieaner Conc 2.42 9.47 30.4 93.4 328 | 657 -20.7
1-4- Bulk 1st Cleaner Conc 3.70 7.4 21.0 73.2 39.0 69.7 248
1-5  Bulk 1st Ci+Cl Scav Concs 4.71 6.7 17.6 68.6 456 744 29.6
1-6  Bulk Rougher Conc - 14,43 288 6.1 33.0 59.5 78.6 436
6-7 Bulk Ro+1st Cl Scav Talls 95.29 0.40 0.30 ~ 8.08 54.4 25.9 70.4 |
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TEST NO. 7
Purpose: To repeat the conditions of Test No. 6, but reduce lime additions to the bulk
cleaners. .
-Procedure: Similar to Test 6.
Feed: ~4000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH); | BPW | CuSO, | A317 | M2030 | MIBC | Grind | Cond.| Froth |
H.l. Condition 1 1000 150 - - - - - 5 -
2 - - 380 - - - - 5 - -
3 - - - 15 10 - - 10 | - 9.5
Bulk Rougher : - - - - - - - 1 4 -
Bulk Scavenger - - - 10 5 - - 1 3 -
Regrind (PM) 500 100 - - - - 15 - - -
H.l. Condition - - - 15 5 - - 101 -
Bulk 1st Cleaner - - - - - - - 1 3 -
- - - - 2 - - 1 2 -
Bulk st Cl Scav - - - 5 2 - - 1 3 -
Bulk 2nd Cleaner 50 20 - - - - - 3] 3 9.8
Bulk 3rd Cleaner 50 20 - - - - - 3.1 3 9.8
Bulk 4th Cleaner 50 20 - - - - - 3 3 9.8
METALLURGICAL RESULTS
Product Welght Assays,%,g/t "% Distribution
g % Pb Zn Ag Pb 2n Ag
1 Bulk 4th Cleaner Conc 62.4 1.67 12.7 35.1 115 30.4 52.6 17.0
2 Bulk 4th Cleaner Tall 174 0.46 8.03 |- 17.1 58.6 5.3 7.0 24
3  Bulk 3rd Cleaner Tall 30.8 0.83 4.28 7.21 69.5 5.1 53 5.1
-4  Bulk 2nd Cleaner Tall 49.0 . 1.3 1.79 1.84 21.6 3.4 2.2 25
5 Bulk 1st ClScav Conc 33.0 | o.88 2.28 2.87 32.6 29 23 25
6 Bulk 1st Cl Scav Tall -387.5 10.38 0.79 0.44 127 11.8 4.1 11.6
7 Bulk'Rougher Tali 3153.0 84.47 0.34 0.35 7.9 41.2 265 | 589
Head {calc) 3732.8 | '100.00 0.70 1.12 11.3 100.0 100.0 100.0 |
Combined Products
1-2  Bulk 3rd Cleaner Conc 213 | 117 31.2 103 35.7 59.6 19.3
1-3°  Bulk 2nd Cleaner Conc 2.95 9.62 24.5 93.6 40.8 65.0 244
1-4  Bulk 1st Cleaner Conc 427 7.21 175 | 71.4 442 67.1 26.9
1-§  Bulk 1st Cl+Cl Scav Concs 5.15 6.37 15.0 64.8 47.0 | . 694 295
1-6  Bulk Rougher Conc 15.53 2,64 5.28 30.0° 58.8 | 735 411
6-7  Bulk Ro+1st Cl Scav Tails 94.85 0.39 0.36 843 |. 530 -30.6 70.5
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TEST NO. 8
Purpose: The firstin a series of tests to investigate various collector types on Faro Tailing
pH <7.
Procedure: Similar to Test 3, but replace M2030 with M748,
Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH), | BPW | CuSO, | A317 M748 | MIBC Grind | Cond.| Froth
H.l. Condition 1 5000 300 - - - - - 5 - 10.2
2 - - 350 - - - - 5 - 9.7
3 - - - 15 10 - - 10| - -
Bulk Rougher 1 - - - - - 10 - 1 5 9.4
2 - - - - - 1 3 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distribution
g % Pb Zn Pb Zn
1 Butk Rougher Conc 1 77.9 8.38 1.85 3.58 24.3 270
2 Bulk Rougher Conc 2 18.5 1.99 1.31 2.57 41 46
3 __Bulk Raugher Taif 832.8 89,63 0.51 ~0.85 71.6 68.4
Head {calc) 920.2 100.0 0.64 1.11 100.0 100.0
Co L :
Bulk Reugher Conc. 1+2 | 1037 | 1.7 34 | 284 | 316 |
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TEST NO. 9

(_,.i Purpose: To repeat the conditions of Test 3, but replace M2030 with LSTO.

Procedure: As for Test 3.

Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Reagents Added, grams per tonne Time, minutes
Ca(OH);] BPW CuSQO4 A317 | LSTO Grind | Cond. | Froth pH
H.l. Cond 1 5000 300 - - - - ) - -
2 - - 350 - - - 5 - 9.7
. 3 - - - 15 10 - 10 - -
Bulk Rougher 1 - - - - - - 1 5 9.4
2 . . - 5 5 - 1 3 -
METALLURGICAL RESULTS
Product } Weight . Assays,% % Distribution
g % Pb Zn Pb . Zn
O T Bulk Rougher Conc 1 a50 | 479 3.02 .41 22.7 281
2 Bulk Rougher Conc 2 263 2.80 1.44 3.35 - 6.3 8.6
-_3__ Bulk Bougher Tall 867.7 .| 9241 0.49 0.75 71.0 63.3
Head (caic) ' 939.0 100.0 '0.64 1.09 100.0 100.0
' Combined Produ
Bulk Rougher Conc. 1+2 o789 | 24 | 53 | 290 | 37 |

)
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| - TEST NO. 10
w C/' Purpose: To repeat the conditions of Test 3, but add 20 g/t A317 to the H.l. Conditioner.
;U Procedure: As for Test 3.
| Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
| .
|
: Conditions:
e '
Reagents Added, grams pertonne Time, minutes
Ca(OH)] _ BPW | CusO, | A3i7 [M2030 | Grind | Cond. | Froth | pH
! .
| Hi.Cond 1| s000 | 300 - . - 5 - 102
O 2 - - 350 - - 5 - 9.7
; 3 - - - - 20 10 10 - -
| .
! Bulk Rougher 1 - - - - - 1 5 9.4
2 - - - 1 3 -
O
§ METALLURGICAL RESULTS

Preduct Welght Assays,% % Distribution
1_ g % Pb Zn Pb Zn
| o
< 1 Bulk RougherConc 1 " 504 6.33 2.74 6.78 271 373

2 Bulk RougherConc 2 354 3.77 1.14 242 6.7 79

3 Bulk Rougher Tall 844.1 89.90 ° 0.47 0.7 66.1 54.7
; Head {calc) 9389 | “100.0 | = 0.64 1,15 100.0 100.0
1
|
© commomanas
Bulk Rougher Conc. 1+2 [ 1040 | 24 | 62 | 339 | 453 |
Q
o
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TEST NO. 11
Purpose: The first In a series of tests to examine the effect of pH on DV Faro Tailing
. Composite DV pH <7.
Procedure: As shown below.
Feed: - ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Reagents Added, grams per tonne Time, minutes
Ca(OH);| CusSO, | BPW | Mod | Aai7 | Grind [ Cond. [ Froth | pH
M2030 ' '
H.l. Cond 1 3000 - 400 - - 5 - 7.2
2 - 350 - - - 5 - -
3 - - - 16 30 10 - -
Bulk Rougher 1 - - - - - 1 4 -
2 - - - 5 1 2 -
METALLURGICAL RESULTS
Product .Weight Assays,% % Distribution
g % Pb Zn Pb Zn
1 Bulk Rougher Conc 1 2521 | 27.15 0.74 192 308 483
2 Bulk Rougher Conc 2 107.7 11.60 0.73 1.54 13.0 16.5
3 Bulk Rougher Tall 568.6 61.25 0.6 0.62 56.3 352 .
Head (calc) 928.4 100.0 0.65 1.08 100.0 100.0
Co ed Product
Bulk Rougher Conc. 1+2 | 38.75 | 0.7 i 1.8 | 437 | -64.8 | |




FSeN

€ “ (",

Ks

O

O

r

3,7

E NO. 12
Pu_rpbse: To repeat the conditions of Test 11, but at higher pH.
Procedure: As for Test 11 with 5000 g/tlime.
Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions: -
Stage Reagents Added, grams per tonne Time, minutes pH
Ga(OH); | CusO, | BPW | Mod | A317 | MIBC | Grind | Cond] Froth
M2030 :
H.l.. Condition 1 - 400 - - - - 5 - -
2 350 - - - - - 5 - -
3 - - 15 25 - i0 | - 9.8
Bulk Rougher 1 - - - - - - 1 4 -
2 - . 10 - - 1 2 -
METALLURGICAL RESULTS '
Product Welght Assays,% % Distribution
| % Pb Zn Pb Zn
1 .Bulk RougherConc 1 146.2 17.89 1.42 34 39.7 52.6
2 Bulk Rougher Conc 2 1829 22.38 0.39 0.74 13.6 14.3
3 Bulk Rougher Tall 488.3 59.74 0.5 0.64 46.7 33.1
Head ({calc) 817.4 100.0 0.64 1.16 100.0 100.0
ed Produ
Bulk Rougher Conc. 1+2 | 4026 | 0.8 1.9 | 533 | 669 |
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TEST NO. 13
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Purpose: To repeat the conditions of Test 11 and 12, at higher pH.

Procedure: Similarto Teéts 11and 12

Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH), | CusO,| BPW Mod A317 | MIBC Grind | Cond]] Froth
M2030 ' ‘
H.l. Condition 1. 8000 - 400 - - - - 5 - -
2 - 350 - - - - - 5 - -
3 - - - 15 25 8 - 10 - 11.3
Bulk Rougher 1 - - - - - - - 1 4 -
: 2 - - - 10 10 - - 1 2 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distribution
g % Pb Zn Pb Zn
1 Bulk Rougher Conc 1 925 | 974 279 676 | 434 804
2 Bulk RougherConc 2 375 3.95 1.32 1.77 8.3 6.4
3 Butk Rougher Tall 819.7-- 86.31 0.35- 0.42 48.3 33.2
Head (calc) 949.7 100.0 0.63 1.09 100.0 100.0 -
Combined Products
Bulk Roughar Conc. 142 | _13.69 24 5.3 | 517 | 66.8 |
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E 14
Purpose:. To repeat the conditions of Tests 11 to 13 at higher pH.
Procedure: Similar to Tests 11to 13.
Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH), | CuSO, | BPW | Mod A317 | MIBC | Grind | Cond.[ Froth
M2030
H.l. Conditlon 1 10000 - 400 - - - - 5 - -
2 - 350 - - - - - 5 - -
3 - - - 15 25 - 10 | - 11.5
Bulk Rougher 1 - - - - - - - 1 4 -
2 . - - 10 - - 1] 2 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distribution
g % Pb Zn Pb Zn
1 Bulk Robgher Conc 1 '77.2 8.14 288 7.87 38.3 58.3
2 - Bulk RougherConc2 55.8 5.88 1.31 1.94 12.6 10.4
3 Bulk.Rougher Tall 815.8 85.98 0.35 0.4 49.1 31.3
"~ Head {calc) 948.8 100.0 0.61 1.10 100.0 100.0
Combined Products
~— Buk Rougher Conc. 1+2 [ 1402 1 22 54 1 508 1 87 1
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TEST NO. 1
Purpose: To repeat the conditions of Test 14, but reduce the depressant BPW addition to
200 g/t. '
Procedure: As Indicated below.
_Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage Reagents Added, grams per tonne Time; minutes pH
Ca(OH); | CuSO, | BPW | Mod | A3%7 | MIBC | Grind | Cond.| Froth
: . M2030
H.l. Condition 1 10000 - 200 - - - - 5 - -
2 - 350 - - - - - 5 - -
3 - - - 15 25 - 0 | - 11.5
Bulk Rougher 1 - - - - .- - - 1 4 -
2 - - - 10 - - 1 2 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distribution
g % Pb Zn Pb Zn
1 Bulk RougherConc 1 806 | 8.Mn an 8.24 40.5 59.8
2 Bulk RougherConc 2 473 476 1.36 213 10.4 9.1
3 Bulk Rougher Tall 866.5 87.14 0.35 0.4 49.1 31.2
Head (calc) . 994.4 '100.0 0.62 1.12 100.0 100.0
Combined Products
- Bulk Raugher Conc. 1+2 | 12.86 | 2.5 } 6.0 | 509 | 688 |}
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TEST NO. 16
Purpose: To repeat the conditions of Test 14 but eliminate the BPW.
Procedure: Similar to Test 15, but without BPW addition.
Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage -Reagents Added, grams per tonne ‘Time, minutes pH
Ca(OH); | CuSO, | BPW | Mod A317 | MIBC | Grind [ Cond.[ Froth
' M2030
H.l. Condition 1 10000 . - - . . 5 . .
2 - 350 - - - - 5 . -
3 - - - 15 25 - 10 - 115
. Bulk Rougher 1 - - - - - . 1 4 )
2 - . - 10 - 1| 2 -
METALLURGICAL RESULTS
Product. Welght Assays,% % Distribution
g % Pb Zn Pb Zn
T Buk Rougher Conc 1 605 | 603 392 10.6 38.0 574
2 Bulk RougherConc 2 432 4.31 1.48 27 102 10.4
3 Bulk Rougher Tall 899.4 89.66 0.36 0.4 51.8 32.2
Head {cale) 1003.1 100.0 -0.62 1.11 100.0 100.0 .
Comb odu
Buk Rougher Conc. 1+2 [ 1034 |_29 1 73 482 | 678 |
- Product: Bulk Ro. Tail Test No: 16
i Microns Mesh Welght % Weight
R Grams Ind. -Cum. Passing |
589 28 4.8 2.0 2.0 98.0
417 - 35 27 1.1 3.2 96.8
295 48 5.5 23 5.5 94.5
208 65 6.8 29 8.4 91.6
147 100 14.8 6.3 14.6 85.4
104 150 18.9 8.0 22,6 774
74 200 235 9.9. 325 67.5
53 270 27.2. 11.5 - 44,0 56.0
38 400 24.0 10.1 54.1 459
-38 -400  108.6 45.9 100.0 -
Total | 2368 | 1000 | - - -
.Keo 117 pm
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TEST NO. 17

L’ Purpose: - Torepeatthe conditlons of Test 16, but regrind the tailing and omit lime from the
HIC stage. '

Procedure:. As shown below.

Feed: ~1000 grams of Faro Tailing Composite DV pH <7.
Grind: 6 minutes at 65% solids in a laboratory rod mill.
Conditions:
Reagents Added, grams per tonne Time, minutes
Ca(OH);] CuSO, | M2030 A317 | MIBC |- Grind | Cond. | Froth pH
Grind 10000 - - - - 6 - - -
H..Cond 1 - - . - - - 0 - -
2 - 350 - - - - 5 - -
3 - - 15 25 - - 10 - -
Bulk Ro 1 - - - - - - 1 3 -
: 2 - - 5 8 - - 1 2 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distributlon
g % Pb Zn Pb Zn
1 Bulk Rougher Conc 1 100.9 |- 9.88 3.69 8.79 57.3 78.6 ;
2 BulkRougherConc 2 455 | 445 - 1.29 1.26 9.0 5.1 ;
3 Bulk Rougher Tall 875.3 85.67 0.25 . 0.21 33.7 16.3 j
Head (calc) . 1021.7 100.0 0.64 1.10 100.0 100.0 :
Combined Products
Bulk ﬁougher Conc. 1+2 | 14.33 | 2.94 | 645 | 663 | 837 |
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TEST NO. 18

Purpose:

conditions of Test 17.

43

A preliminary cleaning test on Faro Tailing Composite DV pH <7 using the rougher

Procedure:  As shown below.
Feed: ~2000 grams of Faro Tailihg Composite DV pH <7.
Grind: 12 minutes at 65 % solids in a laboratory rod mill.
Conditions: '
Reagents Added, grams per tonne Time, minutes
Ca(OH);| CuSO, | M2030 A317 | MIBC | Grind | Cond. | Froth pH '
Grind 10000 - - - - 12 - - -
H.l. Cond 1 - - - - - - 0 - 11.4
2 - 350 - - - 5 - -
K - - 15 25 - - 10 - -
BukRo 1 - . - . " . 1 4 .
2 - - 5 8 . 1 3 -
Regrind (PM) | 1000 80 - - - 25 - - -
H.l. Cond - - 5 10 - - 15 - -
Bulk 1st Cl - - - - - - 1 4 |11.8
Bulk 1st C!'Scayv - - - - - - 1- 3 -
Bulk2nd Cl 50 - - - - - 1 3 11.5
Bulk 3rd CI 20 - - - - - 1 2 |15
Bulk 4th Cl . 20 - - - - - 1 2 11.5
METALLURGICAL RESULTS
Product " Welght Assays,%,g/t % Distribution
g " % Pb Zn Ag Pb Zn Ag
1 Bulk4th Cleaner Conc 62.8 3.21 7.72 23.2 110 40.4 70.6 275
"2 Bulk 4th Cleaner Tali 741 0.36 6.37 8.29 . 108 3.8 29 ‘341
3 Bulk3rd Cleaner Tall 8.5 0.43 4.82 6.03 130 3.4 25 44
4  Bulk2nd Cleaner Talil 17.0 0.87 2.18 2.29 38.8 3.1 1.9 2.6
5 Bulk 1st Cl Scav Conc 15.0 . 077 1.37 1.78 24.8 17 | 13 1.5
6 Bulk 1st Cl Scav Talil- 2452 | 12.53 0.63 045 12.9 129 5.3 12.6
7 Bulk Rougher Tall 1600.8 81.82 0.26 0.2 7.6 34.7 15.5 48.4
Head (calc) 1956.4 100,00 | - 0.61 - 1.05 - 129 100.0 100.0 100.0
Combined Products
1-2  Bulk 3rd Cleaner Conc 3.57 7.58 217 - 110 442 73.5 30.5
1-3  Bulk2nd Cleaner Conc 4.01 7.28 20.0 112 47.6 76.0 349
1-4  Bulk 1st Cleaner Cofc - 4.88 6.37 16.8 98.9 50.7 77.8 375
1:5 Bulk 1st Cl+Cl Scav Concs - 5.64 5.69 148 -88.9 524 7941 39.0
1-6  Bulk Rougher Conc 18.18 | 2.20 490 36.5 65.3 84.5 51.6
6-7 Bulk Ro+1st Cl Scav Tails 94.36 0.31 0.23 8.30 47.6 20.9 61.0




O

C

(7

O

G

o

L

C

44
TEST NO. 1
Purpose: To repeat the conditions of Test 18, but use SD200 in the bulk cleaners.
Procedure: Similar to Test 18.
Feed: - ~2000 grams of Faro Tailing Composite DV pH <7.
Grind: 12 minutes at 65% solids in a laboratory rod mill.
Conditions: .
Stage .Reagénts Added, grams per tonne _ Time, minutes pH
' Ca(OH), [ CusO, | M2030 [ A317 MIBC [SD200 | Grind | Cond.| Froth
Grind 10000 - - - - - 12 - - -
Hl.Cond 1 - - - - - - - 0 - -
. 2 - 350 - - - - - 5 - 11.5
3 - - 15 25 - - - 10 - Co-
Bulk Rougher 1 - - - - - - - 1 4 -
2 - - 5 10 - - - 3 -
Bulk Regrind 1000 - - : - 50 25 - - -
H.l. Condition - - 5 10 - - - 15 - -
Bulk 1st Cleaner - - - - - - - 1 4 11.8
Bulk 1st Cl Scav - - 2 4 - - - 1 2 -
Bulk 2nd Cleaner 100 - - - - 20 - 1 3 115
Bulk 3rd Cleaner 50 - - - - 20 - 1 2 11.5
Bulk 4th Cleaner 50 - - - - 20 - 1 2 11.5
METALLURGICAL RESULTS
- Product Weight Assays,%,g/t % Distribution
o] % Pb Zn Ag Pb Zn Ag
1 Bulk 4th Cleaner Conc 356.3 1.75 £.88 "28.8 89.3 18.2 4B8.9 12.8
2 Bulk 4th Cleaner Tall 19.9 0.99 6.69 13.7 83.5 10.5 12.7 6.8
3 Bulk 3rd Cleaner Tall 26.6 1.32 4.65 7.56 66.3 9.8 9.3 - 7.2
"4 Bulk2ndCleaner Tall 431 2.13 274 3.54 43,5 9.3 74 7.7
5 Bulk 1st Ci Scav Conc 26.4- 1.31 1.61 1.58 27.7 34 1.9 3.0
6 Bulk 1st Cl Scav Tall 2109 | 10.44 0.76 0.6 15.1 12.6 5.9 ~13.0
7 Bulk Rougher Tail 1657.9 82.07 0.27 0.21 7.3 353 | 18.2 49.5
Head {calc) 2020.1 | 100.00 0.63 1.07 12.1-. 100.0 | .100.0 100.0
orod:
1-2  Bulk3rd Cleaner Conc 273 | 6.81 23.2 87.2 29.6 58.6 19.7
1-3  Bulk 2nd Cleaner Conc 405 | 6.11 18.1 80.4 394 '68.9 26.9
1-4  Bulk 1st Cleaner Conc 6.18 495 13.1 67.7 487 76.0 345
1-5 Bulk 1st Cl+Cl Scav Concs - 7.49 4.36 111 60.7 52.1 779 375
1-6  Bulk Rougher Conc - 17.93 | 227 4.98 341 64.7 83.8 50.5
6-7  Bulk Ro+1st Cl Scav Talils 92.51 0.33 | . 0.25 8.18 479 22.1 62.5
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TEST NO. 2
Purpose: To examine the effect of depressant SW2 in bulk concentrate upgrading.
Procedure: As indicated below.
Feed: 2 x 2000 grams of Faro Tailing Composite DV pH <7.
Grind: 12 minutes at 65% solids in a [ab rod mill.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH), | CuSO, | M2030 | A317 | MIBC | SW2 | Grind | Cond.] Froth '
Grind 10000 - - - - - 12 - - -
H.l. Cond 1 - - - - - - - ] - 10.8
2 - 350 - - - - 5 - -
3 - - 15 25 - . - 10| - -
Bulk Rougher 1 - - - - - - - 1 4 -
-2 - - 4 5 - - - 1] 4 -
Bulk Regrind 1000 - - - . 150 35 - - -
H.l. Condition - - - 5 6 - - 15 - -
Bulk 1st Cleaner - - - - - - - 1 4 1.7
Bulk 1st Ci Scav - - 2 2 - - - 1 ‘3 -
Bulk 2nd Cleaner 100 - - - - 20 - 1 4 117
Bulk 3rd Cleaner 100 - - - - 20 - 1 -3 11.7
Bulk 4th Cleaner 100 - - - - 20 - 1 2 11.9
 METALLURGICAL RESULTS
Product Welght Assays,%,g/t % Distribution
9 % . Pb Zn Ag Pb Zn Ag
1 Bulk 4th Cleaner Conc 474 1.26 3.58 33.9 67.9 7.8 416 6.9
2 Bulk 4th Cleaner Tall 29.6 0.79 5.66 17 64.8 77 13.0 54
3 Bulk 3rd Cleaner Tall 423 1.13 3.93 5.38 58.9 7.6 59 54
"4  Bulk 2nd Cleaner Talil 104.1 277 2.24 22 33,5 10.7 59 75
5 Bulk 1st Cl Scav Conc . 543 145 5.02 5.8 64.3 125 8.2 75
6 Bulk 1stClScav Tall 550.2 14.65 0.8 0.56 15.1 20.2 8.0 17.9
7 Bulk Roughaer Tall .2927.8 77.96 0.25 0.23 7.8 33.6 17.4 '49.3
Head {caic) 3755.7 100.00 0.58 - 1.03 12.3 100.0 | 100.0 100.0
Combined Products
12  Bulk 3rd Cleaner Conc -2.05 4.38 274 744 "15.5 54.6 124
1-3  Bulk 2nd Cleaner Conc - 3.18 | 422 19.6 68.9 . 2341 ' 60.5 17.7
1-4  Bulk 1st Cleaner Conc 5.95 3.30 11.5 52.4 33.8 66.4 253
1-5 Bulk 1st Cl+Ci Scav Concs 7.39 3.63 10.4 547 46.3 746 328
1-6  Bulk Rougher.Conc 22.04 1.75 3.85 284 664 | .826 | 50.7
" 67 Bulk Ro+1st Cl Sca_v Talis 92.61 0.34 0.28 8.95 53.7 254 67.2
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TEST NO. 21
Purpose: To repeat the conditions of Test 20, but add depressant SW2 to the bulk grind.
Procedure:  As indicated below.
Feed: 2 x 2000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH)z | CuSO,4 | M2030 | A317 MIBC | sSw2 Grind | Cond.| Froth
Grind 10000 - - - - 100 12 - - -
H.l. Cond 1 - - - - - - - 0 - 10.6
2 350 - - - - 5 - -
3 - 15 25 - - . 10 | - .
Bulk Rougher 1 - - - - - - 1 4 -
2 - . - 5 10 - - - 1 4 -
Bulk Regrind 1000 100 - - - 100 35 - - -
H.l. Condition - - 5 4. - - 15 - .
Bulk 1st Cleaner - - - - . R 1 4 11.0
Bulk 1st Cl Scav - - - 5 2 - - 1 3 -
Bulk 2nd Cleaner 100 - - - - 20 - 1 4 1.7
- - - - 2 - - 1 1 -
Bulk 3rd Cleaner 100 - - - - 20 - 1 4 11.8
: - - - - 2 - - 1 1 -
Bulk 4th Cleaner 100 - - - - 20 - 1 3 11.9
METALLURGICAL RESULTS
Product . Weight ' Assays,%,g/t % Distribution
g % Pb Zn Ag Pb Zn Ag
1 Bulk 4th Cleaner Conc 724 1.92 5.13 31.2 ‘83 15.8 57.9 12.6
2  Bulk4th Cleaner Tall 33.7 0.90 5.42 7.81 .73.9 7.8 6.8 5.2
3  Bulk-3rdCleaner Tall 64.5 1.72 291 2.42 414 8.0 4.0 5.6
~"4  Bulk 2nd Cleaner Tall 154.9 4.12 1.59 1.08- 24.2 10.5 43 7.9
5 Bulk 1st Cl Scav Conc 475 1.26 2.56 2.41 40.9 5.2 2.9 41
6  Bulk 1st Cl Scav Tall - 4550 12.1 0.71 0.45 . 13.56 13.8 63 129
7___Bulk Rougher Tall 2929.1 77.97 0.31 0.25: 8.4 38.8 - 18.8 51.7
Head (caic) 3756.8 100.00 0.62 1.03 12.7 100.0 '100.0 100.0
Combined Products
12 Bulkard Cleaner Conc 282 | 522 | 237 | 801 | 236 | ©46 | 7.8
1-3  Bulk 2nd Cleaner Conc 453 4.35 15.7 65.3 31.6 68.6 234
1-4  Bulk 1st Cleaner Conc 8.66 3.03 8.7 45.7 422 73.0 31.3
1-5  Bulk 1st Cl+Cl Scav Concs 9,92 2.97 7.9 -45.1 47.4 75.9 354
1-6  Bulk Rougher Conc 22,03 1.73 3.81 277 61.2 .81.2 48.3
6-7  Bulk Ro+1st Cl Scav Talls 90.08 0.36 0.28 9.09 52.6 241 64.6
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- TEST_NO. 22
Purpose: As for Test 17, but with a 3 minute grind.
Procedure:  As shown below.
Feed: . ~1000 grams of Faro Tailing Composite DV pH <7.
Grind: 3 minutes at 66 % solids in a laboratory rod mill.
Conditions:
Reagents Added. grams par tonne Time, minutes
Ca(OH);] CuSO, | M2030 | A317 |MIBC | Grind | Cond. | Froth [ pH
Grind 10000 - - - - 3 - - -
H.l.Cond 1 - - - - - - 0 - -
2 - | 3s0 .- - - - 5 - -
3 - - 15 25 - - 10 - -
Bulk Rougher 1 - - - - - - - as (119
2 - - 8 5 - - 25 [11.0
METALLURGICAL RESULTS
Product Welght Assays,% % Dlsirlbutlon
g % - Pb Zn Pb an
1 Bulk Rougher Conb 1 83.8° 8.80 ©3.32 7 8.8 46.3 69.7
2 Bulk Rougher Conc 2 321 3.37 1.45 1.64 T77 5.0
3 Bulk RougherTall 836.5 87.83 0.33 0.32 45.9 25.3
Head {calc) 952.4 100.0. 0.63 1.11. 100.0 100.0
Combined Producta
Bulk Rougher Conc. 1+2 | 1247 280 | 682 | 541 | 747 |
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TE .
Purpose: To evaluate the effect of grind time on pH >7 tailings.
Procedure: Similarto Test 22 with lower lime.
Feed: ~1000 grams of Faro Tailing Composite' DV pH >7.
Grind: 3 minutes at 65% solids in a laboratory rod mill.
Conditions: -
Reagents Added, grams per tonne Time, minutes
Ca(OH)] CuSO4 | M2030 A317 | MIBC | Grind | Cond. | Froth pH
Grind 1000 - - - - 3 - - -
H.l.Cond 1 - - - - - - 0 - .
2 - - 380 - - - - 5 - -
3 - - | 15 25 - - 10 : -
Bulk Rougher 1 - - - - 25 - 1 3.5 |89
2 - - 10 - 1 2.5 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distribution
qg - % Pb Zn Pb an
1 Bulk Rougher Conc 1 1045 [ 1132 | . 288 [ .55 460 54.0
2 Bulk RougherConc 2 541 5.86 1.59 - 284 13.1 14.4
3__ Bulk Rougher Tall 764.5 82.82 0.35 . 0.44 40.9 31.6
Head {calc) 92341 100.0 0.71 ~1.15 100.0 100.0
Combined Products
“Bulk Rougher Conc. 1+2 [ 1718 | 244 | 459 ] 591 | 684 |
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TEST NO. 24
(.,-} Purpose: As for Test 23, but with a 6 minute grind.
Procedure: As shown below.
Feed: . ~1000 grams of Faro Tailing Composite DV pH >7.
Grind: 6 minutes at 65 % solids in-a laboratory rod mill.
Conditions:
Reagents Added, grams pertonne Time, minutes
Ca(OH)] CusO4 | ‘M2030 A317 | MIBC | Grind | Cond. | Froth pH
Grind 1000 - - - -. 6 - - -
Hl Cond 1 - - - - - - 0 - -
2 - 380 - - . - 5 - -
_ 3 - - 15 25 - - 10 - -
Bulk Rougher 1 - - - - 25 - i 3.5 |8.8
2 - - 5 8 - - 1 2.5 -
METALLURGICAL RESULTS
K,, Product Weight Assays,% . % Distribution
g % Pb Zn Pb .2Zn
1 Bulk Rougher Conc 1 82..2 9.26 3.56 6.97 474 57.2
2 Bulk Rougher Conc 2 488 | 5.50 1.62 3.19 127 15.6
3 Bulk Rougher Tall 756.4 85.24 0.33 0.36 40.2 27.2
Head {calc) 887.4 100.0 0.70 1.13 100.0 100.0
Combined Products
Bulk Rougher Conc. 142 ° .| 1476 | 284 | 55 | 598 | 728 |
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TEST NO. 25
Purpose: Thefirst in a series of tests to evaluate collector high intensity conditioning time.
Procedure: Condition the pulp in a 2 L Denver ceil at 1200 rpm for 2 stages then place the
pulp in the high intensity conditioning ceil and dilute the pulp until the blades
are covered. Condition for § minutes then transfer the pulp to a 4L
cell and float 2 bulk roughers.
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH); | SW2 | CuSO, | A317 M2030 | MIBC Crind { Cond.| Froth
Condition 1500 300 - - - - - 5 - 11.9
Condition - - 350 - - - - 5 - 11.6
H.l. Condition . - - 25 10 - . 5 | - .
Bulk Rougher 1 - - - - - 5 - 1 5 10.5
2 - - - 15 - - 1 3 -
METALLURGICAL RESULTS
Product Weilght Assays,% % Distribution
g9 % Pb . Zn Pb Zn
1 Bulk Rougher Conc 1 65.5 6.92 239 6.1 230 36.5
2 Bulk Rougher Conc 2 56.6 598 2.12 3.4 176 17.6
3__ Bulk Rougher Tall 824.0 87.09 0.49 0.61 59.4 45.9
Head (calc) 946.1 | 100.0 0.72 ~1.16 100.0 100.0
Combined Products
Bulk Rougher Conc. 1+2 | 226 | 406 541 |

[ 12.91

4.85
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TEST NO. 2
Purpose: As for Test 25 but increase HIC time to 10 minutes.
Procedure: As Indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH <7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH); | Sw2 | CuSO, | A317 _M2030 MIBC | Grind | Cond.| Froth
Condition 1500 | 300 - . . - - 5 | - 11.9
. Condition - - 350 - - - - 5.1 - -
H.l. Condition - - - 25 10 15 - 10 - -
Bulk Rougher 1 - - - - - . - - 5 105
2 - - - 15 - - 1| 3 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distrlbution
g % Pb r4 Pb Zn
T Bulk Rougher Conc 1 1055 | 1187 | 268 588 222 58.0
2 Bulk Rougher Conc 2 62.9 6.78 1.58 2.08 14.8 12.2
3 Bulk Rougher Tail 759.1 81.84 0.38 0.42 43.0 29.8
Head{calc) 927.5 |~ 100.0 _0.72 1.15 100.0 100.0
Bulk Roughar Conc. 142 - [ 8.6 | 227 | 446 1 570 1 _ 702 |
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TEST NO. 27
Purpose: Asfor Test 25, but increase HIC time to 15 minutes.
Procedure: As Indicated below.
!
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH), [ Sw2 | cusO, [ A317 | M2030 [ MIBC | Grind | Cond.[ Froth
Condition 1500 300 - - - - - 5 - 11.8
Condition - - 350 - - - - 5 - -
H.l. Condition - - - 25 10 15 - 15 - -
Bulk Rougher 1 - - - - - - - - 5 105
2 - - - 15 - - 1 3 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distrlbution
g % Pb Zn Pb Zn

1 Bulk Rougher Conc 1 61.2 6.62 2.79 6.87 255 39.6

2 Bulk Rougher Conc 2 91.1 9.86 235 3.56 31.9 30.6

3 Bulk Rougher Tall 771.5 83.51 0.37 - 0.41 42.6 29.8
Head {caks} 923.8 100.0 0.73 1.15 100.0 100.0
Bulk Rougher Conc. 142 [ 1649 | 253 1 48 1 574 [ 702 |
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TEST NO. 2
b;‘ Purpose: Asfor Test 25 but increase HIC time to 20 minutes.
Procedure: As for Test 27, but increase HiC time from 15 to 20 minutes
Feed: 1000 grams of Faro Tailing at pH 7.5.
Conditions:
Stage _Reagents"Added, grams per tonne Time, minutes pH
Ca(OH), | SW2 | CuSO4 | A317 -M2030. | MIBC Grind | Cond.| Froth
Conditlon 1500 300 - - - - - 5 - 11.9
Conditlon - - 350 - - - - 5 - -
H.l. Conditlon - - - 25 10 15 - 20 | - -
Bulk Rougher 1 - - - - - - - -1 58 10.5
2 . - - 15 5 - - 1 ] 3 -
METALLURGICAL RESULTS
Product Welght Assays,% % Distribution
q % Pb Zn Pb Zn
W T Bulk Rougher Conc 1 296 | 527 286 | 7.28 201 335
2 Bulk Rougher Conc 2 563 | 598 305 - 5.77 243 30.1
3__ Butk Rougher Tail 836.1 86.76 0.47 0.47 55.6 36.4
Head (calc) 942.0 100.0 0.75 _ 115 100.0 100.0
Combined Products
~_Bulk Rougher Cone. 142 | 11.24 | i 444 | 636 |

296 | 648
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_ TEST NO. 29
L"' Purpose: The firstin a series of tests to investigate the effect of various speeds of HiC.
Procedure: As for Test 25, but with an HIC speed of 600 rpm for 10 minutes.
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions: |
Stage Reagents Added, grams per tonne  Time, minutes pH
Ca(OH); | SW2 | CuSO, | Aai7 | M2030 | MIBC | Grind | Cond.| Froth
Condition 1500 300 - - - - - 5 - 11.9
Condition - - 350 - - - - 5 - -
H.l. Conditlon - - - 25 10 15 - 10 - -
Bulk Rougher 1 - - - - - - - - 5 10.5
2 | - - - 15 5 - - 1 3 -
METALLURGICAL RESULTS
Product Welght . Assays, % % Distribution -
g % Pb Zn Pb Zn
C) 1 Bulk Rougher Conc 1 648 | 7.04 2,66 6.11 256 371
2 Bulk Rougher Conc 2 68.4 7.43 2.02 3.14 20.5 201
3 Bulk Rougher Tall 7871 | 85.53 0.46 0.58 53.8 42.8
Head (cal) 920.3 100.0 0.73 1.16 - 100.0 100.0
Combined Products
Bulk Rougher Conc. 142 | 1447 | 233 | 458 1 462 1 572 |
f‘;“\.
N
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"TEST NO. 30
Purpose: As for Test 29, but with an HIC speed of 800 rpm.
Procedure: As indicated below. ‘
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions: '
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH) | SW2 | cusO, | A317 | M2030 | MIBC Grind | Cond| Froth
Condition 1500 300 - - - - - 5 - 11.9
Condition - - 350 - - - - 5 - -
H.l. Condition - - - 25 10 15 - 10 - -
. Bulk Rougher 1 - - - - - - - - 3 10.5
2 - - - 15 - - 1 5 -
METALLURGICAL RESULTS
Prdduct Welght Assays,% % Distribution
g % Pb Zn Pb - Zn

1 Bulk Rougher Conc 1 64.6 6.96 3.04 757 29.2 453

2 -'Bulk RougherConc 2 645 9.10 1.94 275 244 - 215

3 Bulk Rougher Tall 779.7 | 83.95 0.4 0.46 46.4 33.2
Head (calc) 928.8 100.0 0.72 . 1.16 100.0 - 100.0

Combined Products
| 1605 | 242 | 484 | 536 | 668 |

: Bulk Rougher Conc. 142
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TJEST NO. 31
Purpose: To repeat the conditions of Test 27, but omit depressant SW2.
Procedure: Similar to Test 27, but without SW2 depressant.
Feed: . ~1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Reagents Added, grams par tonne Time, minutes .
Ca(OH)z] CuSO; | A317 | M2030 | MIBC | Grind [ Cond. | Froth | pH
Condition 1500 - - - - - 5 - 1.7
Condition - 350 - - - - 5 - -
H.l. Condition - - .25 10 15 - 15 - -
Bulk Rougher 1 - - - - - - - 5 10.5
2 - - 15 5 - - 1 3 .
METALLURGICAL RESULTS
Product Weight Assays,% % Distribution
o g % Pb Zn Pb Zn

1 Bulk Rougher Conc 1 54.0 6.28 292 7.82 27.7 41.0

2. Bulk Rougher Conc 2 . 55.4 6.44 243 3.38 236 18.2

3 Bulk Rougher Tall 750.7 | 87.28 0.37 0.56 48.7 40.8
Head (calc) 860.1 | - 100.0 0.66 1.20 100.0 100.0
Bulk Rougher Cone. 1+2 12.72 2.67 |- 557 | 51.3 | 592 |
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Purpose:' To repeat the conditions of Test 27, but use 150 g/t of SW2 depressant. .

Procedure:  As indicated below.

Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
~ Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH)s || SW2 | CuSO, | A317 M2030 | MIBC Grind | Cond:| Froth
Condition - 1500 150 - - - - - 5 - 11.8
Condition - - - 350 - - - - 5 - -
H.l. Condition - - - 25 10 15 - 15 - -
Bulk Rougher 1 - - - - - - - - 5 10.5
2 - - - 15 - - 1] 3 -
METALLURGICAL RESULTS -
Product Weight Assays,% % Distributlion
g % Pb Zn Pb Zn
1 Bulk ﬁougher Conc 1 91.0 9.83 2.04 4.51 28.2 38.4
2 . Bulk RougherConc 2 58.4 6.31 224 3.7 19.9 20.2
3 Bulk Rougher Tall 7764 83.86 044 - 0.57 51.9 414
Head {calc) 925.8 100.0 0.71 1.15 100.0 100.0
Combined Products
"Bulk Rougher Conc. 142 614 |22 1449 1481 1 586 |
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TEST NO. 33

Purpose: To repeat the conditions of Test 25, but use high intensity conditioning in ali

3 stages of conditioning.

Procedure: As indicated below.

Feed: - 1000 grams of Faro Tailing Composite DV pH >7.
Conditions: |
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH)2 | SW2 | GuSO, | A317 | M2030 | MIBC | Grind | Cond.| Froth|
H..Cond 1 1500 300 - - . - 5 - 10.7
2 - - 350 - - - 5 - -
3 - - - 25 10 15 5 - -
Bulk Rougher 1 - - - - - 10 1 5 10.6
2 - - - 15 5 5 1 5 -
METALLURGICAL RESULTS
Product . Welght Assays % % Distribution
: 1] % Pb Zn Pb Zn
1 Bulk Rougher Conc 1 1185 | 12.82 1.98 4.84 35.8 52.8
2 Bulk RougherConc 2 88.3 9.55 1.44 2.15 19.4 17.5
3 Bulk Rougher Tall 717.5 - 77.63 0.41 0.45 44.8 29.7
‘Head (calc) 924.3 - 100.0 - 0.71 - 1.18 100.0 100.0
- Comblned Products
Buk Rougher Conc. 142 [ 2237 | 175 1 369 1| 552 1 703 |
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TEST NO. 34
‘Purpose:
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conditioning time with collector to 10 minutes.

Procedure:

To repeat the conditions of Test 33, but increase the length of high intensi_ty

As Indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH >7.
Conditions:
Stage Reagents Addéd, grams per tonne Time, minutes pH
Ca(OH); | - SW2 | CusQ, | A317 M2030 | MIBC Grind | Cond.| Froth
H.l. Cond 1 1500 300 - - - - - 5 - -
: 2 - - 350 - - - - 5 . .
3 - - - 25 10 15 - 10 - -
Bulk Rougher 1 - - - - - 10 - 1.1 5 10.5
2 - - - 15 5 - 1 3 -
METALLURGICAL RESULTS
Product Welght Assays, % % Distribution
g % Pb Zn Pb Zn
1 Bulk Rougher Conc 1 142.3 15.25 1.91 43 41.0 " 56.6
2 Bulk Rougher Conc 2 106.7 11.44 1.16 1.57 18.7 15.5
3__ Bulk Rougher Tall - 6840 | 73.31 0.39 0.44 40.3 279
Head {cale} = - 933.0 | 100.0 0.71 1.16 100.0 100.0 -
Combined Products
Bulk Fougher Conc. 1+2 | 2660 1 1858 1 313 1 897 1 721 |
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TEST NO. 35

Purpose:

60

To repeat the conditions of Test 34, but increase the high intensity conditioning
stage with collector to 15 minutes. -

Procedure: As indicated below.
Feed: 1000 grams of Faro Tailing Composite DV pH>7.
Conditions:
Stage Reagents Added, grams per tonne Time, minutes pH
Ca(OH), | SW2 | CusO, | A317 M2030 | MIBC Grind | Cond.| Froth
H.L Cond 1 ' 1500 300 - - - - 5 -
2 - - 350 - - - 5 -
.3 - - - 25 10 15 15 -
Bulk Rougher 1 - - - - - 10 1 10.5
2 - - - 15 5 5 1 -
METALLURGICAL RESULTS
Product Weight Assays,% % Distribution
g % Pb Zn Pb | zn.
1 BulkRougherConc 1 149.2 16.09 192 4.28 426 59.9
2 Bulk Rougher Conc 2 115.5 12.46 1.16 - 1.63 19.9 17.7.
3 Bulk Rougher Tail 662.4 | 7145 - 0.38 0.36 37.4 224
Head (calk) 9271 _ 100.0 0.73 1.15 100.0 100.0
Combined Products
' Bulk Rougher Conc. 1+2 { 2855 | 159 | 312 | 626 | 776



