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SUMMARY

Shown below are the predicted blant results for the
treatment of Vangorda ores in the modified Cyprus
Anvil Concentrator. The results refer to the plant
operation at about 50 pm KBD flotation feed. Con-
‘centrate grind levels are shown with the predicted

metallurgical results.
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Predicted Metallurgical Results by Ore Type

Type G - Baritic-High Grade Ore

Assays % Distribution
Product
Au* Ag* Pb Zn Au Ag Pb Zn
Lead Concentrate 2 800 55 - 45 75 84 -
Zinc Concentrate 0.5 65 - 52 - - - 85
Lead Concentrate K80 20 pm Zinc Concentrate K80 19 pm * g/tonne
Type E - Pyritic Ore
Assays % Distribution
Product : ;
Au* Ag¥* Pb n Au . Ag Pb n
Lead Concentrate 5.5 485 50 - 44 50 78 -
Zine Concentrate || 1.9 65 | - 50 || - - - 82
Zinc Concentrate K80 20 pm * g/tonne

Lead Concentrate K80 25 pm

(i

i)




Type A - Graphitic Quartzite

Assays % Distribution
. Product
B Au* Ag* Pb Zn Au Ag Pb Zn
B Lead Concentrate || 3.0 500 | 45 - 25 65 83 -
ﬂ Zinc Concentrate || 0.8 45 | - 51 || - . - 83
Lead Concentrate K80 20 Hm Zine Concenﬁrate K80 20 pm * g/tonne
Type BCD - Pyritic Quartzite
. | Assays % Distribution
i Product '
Au* Ag* Pb Zn Au Ag Pb Zn
E
o Lead Concentrate 8.9 580 51 - 35 60 86 -
Zinc Concentrate 4.5 33 - 49 - - 1 - 83
] Lead Concentrate K80 23 Hm Zinc Concentrate Kgg 22 pm * g/tonne

(iii)
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INTRODUCTION

During 1979 and 1980, preliminary investigations were carried out to
determine the probable metallurgical reéponse of the Vangorda ore
types 4G, 4E and 4A. The results of the program were detailed in our
reports KMOO7 and KMO10 respeptively, and shawed that at a fine grind

acceptable metallurgy could be obtained.

The-tests performed in the preliminary program were open circuit
cleaner tests. Metallurgical projections were made by re-arrangement
of the metal in the cleaner tailings using approximation techniques.
A more accurate model for the behavior of an ore in a treatment plant
may be oEtained by performing cycle tests which simulate the re-cir-

culation of intermediate products.

Accordingly, new composites of the Vangorda ore types were prepared to
permit cycle tests to be performed. A new ore type was later included
in the suite of samples to be evaluated - type 4BCD, a pyritic quart-
zite of relatively low grade. A detailed chemical analysis of the ore

types involved is shown in Table 1.
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TABLE 1
Chemical Composition of Head Sample
Assays %
Sample
Au* Ag* Pb Zn Cu Fe Po Hg* As Sb
Type 4A .69 44 2.85 4.40 .06 11.3 1.2 26 .23 .01
Type 4BCD || .96 | 33 | 2.00| 3.57 | .22 | 22.6 | 9.6 22 A2 | Lo
Type 4t .69 50 3.15 4,30 L1401 31,6 6.7 22 .05 .01
Type 4G .27 66 3.62 6.90 .05 15.0 | 3.2 61 .05 01
* g/tonne

The program objectives were. to evaluate the probable:performance

of the Cyprus Anvii mill when treating the individual ore types.

In addition to the cycle tests, some preliminary Familiarifation

tests were needed on all types, especially type BCD which had not
previously been examined. Bond tests were required to determine

the resistance of the various ore types to grinding, and some

ultra-fine sizing tests were also carried out.

Approval for the program was received in February 1981 from Mr.
L. P. Taggart of Cyprus Anvil Mining Corpeoration. Samples were
composited, acting on instructions from Mr. D. Hanson of Cyprus

Ahvil. Test work commenced in April and was completed in October.




ANALYSIS AND DISCUSSION OF RESULTS

The results of the test program are presented in four sections,
each dealing with one specific ore type. First the results of
the preliminary tests were examined and then the projected re-

sults from the cycle testing.

A metallurgical balance for each ore type was developed from the

results of the cycle testing using a determinant technique. Dis-

tributions of other elements of interest are also shown. These
distributions were derived by making use of special assays per-

formed on the cycle test concentrates. (Appendix VI)

Reference is also made to other factors which might influence
plant results such as the Bond index of the ore and the effects
of regrinding. Sizing data for the grind effects tests are to

be found in Appendix IV.
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Type 4G - Baritic High Grade Ore

Preliminary Tests

Five preliminary tests examined the‘effects of primary grind,
regrinding and the effects of sodium sulphite. As expected,
finer primary grind improved lead and zinc metallurgy sign-
ificantly, (Graphs 1 and 2), although there are indications
that zinc metallurgy reaches an apparent maximum at Zp:min. grind.
Increased regrinding also marginally improves lead metallurgy
although zinc recovery declines: a normal effect unless col-
lector quantitiés are increased in the cleaner circuits (Graphs

3 and 4).

Most of the preliminary tests were carried out with a soda-
ash cyanide circuit but in one test sodium sulphite was tested
(Graphs 5 and 6). Sodium sulphite appeared to reduce both

lead and zinc recovery.
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Type G - Regrind Effects
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Cxcle Test

Two cycle tests were performed on this sample but only one
reached steady state conditions (Test 21). It is believed

- that the results derived at steady state from this test are

- somewhat pessimistic, and it would be realistic to antici-

= pate higher lead and passibly zinc concentrate grades.

TABLE 2

Projected Results - Test 21

E Weight . Assays % Distribution
o Product
- % Pb Zn Pb Zn
- ’ |
. Feed 100.0 3.56 6.78 100.0 100.0
L. Lead Concentrate || 5.85 |I° 50.1 13.5 82.3 11.7
a Zinc Concentrate || 10.7 1.82 52.1 5.5 82.2
i

Tails 82.64 0.52 0.50 12.2 6.1
.




Since plant performance would probably result in slightly

better metallurgy (Test 24) the predicted plant results

are shown below in Table 3.

TABLE 3

Predicted Plant Results - Type G

Assays % Distribution
Product
Au* Ag* Pb Zn -~ Au Ag Pb Zn
Lead Cancentrate -2 800 55 - 45 75 84 -
Zinc Concentrate 0.5 &5 - 52 - - - 85
* g/tonne




Type 4E - Pyritic Ore

Preliminary Tests

The preliminary tests were carried out on the pyritic ore,
principally to determine if the iron pyrite rejection could
be improved from the lead concentrate. Thé grind effects
tests showed that the usual improvement occurred as the pri-
mary grind became finer (Graphs 7.and 8). The regrinding
tests showed that a substantial metallurgical improvement
would occuf with increased regrinding times - a strong
indiéation that a significant amount of the particles in the

rougher concentrate are locked (Graphs 9 and 10).
Sodium sulphite testing indicated that metal recoveries

would suffer using sulphite in the grinding circuit (Graphs

11 and 12).

10
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Type E - Regrind Effects

90

80

—_\6\——— - — -
\\*\; — !3;‘ —
< " \ =
‘{b ~
.\\ - \\
B ‘\ \ —

70 SO T S \ :
i . Test Grind Time Regrind Time N

15 10

a
13 15 30

60

30 40 50
% Pb

GRAPH 10

6d

70

60

50

| N 3 ;
- : ;
70 o - N C [ 1 !
B \ I T i
N NG : I : .
: : i~‘\ o T H
I SR LR | o . : !
TN "i\ [ ] [
[ \ R \ v ] f
i ! | L i LWL .
i i NG N
. . ~ T TET
1 i ~BTT NG
! [ \ \
: i RN NG
: ! : N NG
: H N TN .
: ; S 1%
i ! i N
i [ ' ! T \
) i { [ N
i | [ 1 I — — __"_ l\

1 Test  Grind Time  Regrind Time

& 15 10

13 15 33 (

20 30 40

12

60



,‘.r,_‘,_,_m,
L

Recovery %

Recovery %

90

80

70

60

80

70

60

50

40

301

20 30

G

RAPH 11

Type E - Sodium Sulfite Effects

Test Na,CO.

2773

NaCN

13 yes yes nQ
17 yes yes yes

2773

Na,S0, —

40 50 60

% Pb

GRAPH 12

Sodium SulFite Effect

on Zinc Metallurgy

70

\u :
|2\

T N ot i [ T - '
VN TN T ; : A A

IC. I TN ! : ; i : : i

(AN BN DS SRR N M oy ! SRR

1 NP L L IN [ ::;. R

\< S R ii\kd R ; i :

AN —

LN L T I IR AR DU AT NN

Ty b [ [ NG b P ;

i NG i LN o

_-\‘:1 : O “\[a:‘4, :;3‘

| o— —

7 Tt i Ny G

AN RN P I ' :

"""" !\- N ) \ R

s\ - ¢ N !

L\ : e 4 N

T\ ¢ 3 H H TN R

A ! i N :

—\ R .

A

. SN
' \ . . e
T TN ; N
i : i 4 ; . ) ;
[ R |} [ : N s i
; ; ; [N RS i [ !
[ [ | [ Ly [N ) P ; : !
..... V! R LoD N ! oo i i [ i i i
...... Uy | IR IR . !
1 ] | i PN P i
I [ i N N : |
it I : [} | Pt i i
i [ i : NPT [ :
13 l ! LN P e :
1 N [ T i ] N T i ] ]
! R PP Lo ! N | .
: | AN
T T T T \\\_=J 7
< i : [ B
— Test Mf% NaCN Mf%"__\ﬁ
y ‘ ) Wi
— 13 yes yes no T ,T] T
. 17 yes yes. yes i
. L ey ey e Bt T

30 ’ 40
% In

13

50

60



R,

[

[N

Cycle Test

Stability problems marred the final stages of this test
especially in cycle 4. Despite these'problems, however,

the test was completed and the results are shown below.

TABLE 4

Projected Results - Test 22

Weight Assays % Distribution
Product
% Pb n Pb. Zn
Feed 100.0 3.43 4,27 100.0 100.0
Lead Concentrate 5.11 49.8 8.15 74.2 - 9.8
Zine Concentrate 6.55 2.46 48.9 4.8 76.2
Tails 88.24. - 0.82 0.58 21.0 14.0

14
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With a more stable oberation and better control of the

recirculating loads it would be reasonable to anticipate

improvements in lead recovery and zinc grade.

Possibly,

increasing the'regrinding times would significantly im-

‘prove both concentrate grades.

TABLE 5

Predicted Plant Results - Type E

Assays % Distribution
Product
Au* Ag# Pb n - Au Ag Pb Zn
Lead Concentrate 5.5 485 540 - 40 50 78 -
Zinc Concentrate | 1.9 65 - 50 - - - 82
* g/tonne

The potential for improvements in metallurgy by improving

test conditions are considered very high for this ore

type.

15
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Type 4A - Graphitic Quartzite

Preliminary Tests

The sample provided for testing was laden with graphite and
waé representative of the most extreme form ofvgraphitiﬁ
quartzite. Very high reagent additions were required to
maintain adequate froth conditions with subsequent delet-

erious effects on selectivity.

The effects of finer grinding were masked by the very per-
sistent graphite flotation in the lead circuit. Finer
grinding did, however, improve zinc metallurgy slightly

(Graphs 13 and 14).

The regrinding effects were very pronounced, again sugges-
ting that at the grind used, much of the rougher concen-
trate was in the form of locked particles (Graphs 15 and

16) .

16
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Cycle Test

Apart from the very severe reagent and froth control problems,

due to the graphite component of the ore, the cycle test pro-

ceeded quite smoothly.

TABLE &

Projected Results - Test 23

Weight Assays % Distribution
Product
% Pb Zn Pb Zn
Feed 100.0 2.88 4.24 100.0 100.0
Lead Concentrate 5.94 40.2 6.04 82.9 . 8.5
Zinc Concentrate 6.79 1.32 . 51.1 3.1 81.8
Tails 87.27 0.46 0.47 14.0 9.7

19




Assuming that the type 4A which will be treated contains less

graphite than the test sample then the predicted plant results

will be somewhat better than indicated in Table 6.

TABLE 7

Predicted Plant Results - Type A

Assays % Distribution
Product
~ Au* | Ag* Pb Zn Au Ag Pb Zn
Lead Concentrate 3.0 500 45 - 25 65 83 -
Zinc Concentrate || 0.8 45 - 51 - - - 83
* g/tonne

20




Type BCD -~ Pyritic Quartzite

Preliminary Tests

Initial testwork with BCD ore showed quite good mineral
separation but yielded very poor concentrate grades. A
second sample of BCD waé produced but yielded the same
sort of results (Tests 29 and 30). All results discussed
in the text of this report refer to the sample described

in Table 1.

The grind effects tests did not yield encouraging results
and finer grinds did not significantly influence metal
recoveries (Graphs 17 and 18). Finer regrinding also

failed to improve concentrate grades (Graphs 19 and 20).
Since some graphite was observed in the ore, a graphite

prefloat was attempted. The results of the prefloat test

were-not greatly different from parallel tests (Graph 17).

21
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Cycle Test

As a result of a loss of stability in cycle 4, the data shown

below should be regarded with some suspicion.

Unfortunately,

there was not sufficient test sample to permit the cycle test

to be repeated.

TABLE 8

| Pfojected Results - Test 25

‘ Weight ©  Assays. % Distribution
Product ; .
% Pb Zn Pb Zn
Feed 100.0 2.06 3.35 100.0 100.0
Lead Concentrate ||  3.46 || 51.2 4.11 86.0 4.2
Zinc Concentrate 5.68 8.75 47.5 2.0 80.5
Tails 90.86 | 0.27 0.56 12.0 15.3

24
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Adjusting the data in an attempt to compensate for the loss of

control in cycle 4, the predicted results show an increase in

zinc concentrate grade.

TABLE 9

Predicted Plant Results - Type BCD

Assays % Distribution
Product
Au* Ag* Pb Zn Au Ag Pb Zn
Lead Concentrate 8.9 530 51 - 35 60 86 -
Zinc Concentrate 4.5 33 - 49 - - - 83
* g/tonne

25




[ —

[

APPENDIX I

DETAILS OF EQUIPMENT USED IN TESTWORK
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APPENDIX I

Details of Egquipment Used in Testwork

Grinding
Rod Mill

Ball Mill

Drive for Mill

Bond Mill

Flotation

Denver D2 Flotation
Machine

Denver D1 Flotation
Machine

Galigher Agitair
LA500

~Steel container 21.5 cm & x 40.5 em.
-Charge 25 kg steel rods approx. 2.0 cm. 4.

-Steel container 21.5 em d x 18 cm.
Charge 5 kg steel balls - graded charge
0.5 - 3.0 cm 4.

-Twin rolls, one drive, one idle.
Both 12.5 g -x 122 cnm.

~Motor 0.37 KWH at 1725 RPM full load.
-Mill speed approximately 80 RPM.

-Standard Bond mill for determination of
mean work index of ore.

-Used for roughing and scavenger at
1500 RPM with a 5.5 L stainless steel tank.

-For first cleaner work with a 2.5 L
stainless steel tank.

-Used for all cleaning stages at 1500 RPM
with a 2.5 L stainless steel tank.

-Used for general purpose work with 5.5 L,
2.5 L and 1.5 L perspex flotation tanks and
with 25 L stainless steel tank for large
volume work.

26



C.

Instrumentation

Oricn Specifiec Ion
Meter 401

Fisher Digital pH
Meter 609

Kalnew 12701
Microscope

Swift 80
Microscope

Particle Sizing

Andreasen Pipet

Warman Cyclosizer

—UsedAfor pH control on the rougher and

scavenger circuits.

1}

-Used for pH contreol on the cleaning circuits.

-Used for microscopic

minerals.

~Used for microscopic
minerals.

-Used for determining
icle sizes less than

-Used for determining
icle sizes less than

27
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APPENDIX II

TECHNICAL DETAILS OF TESTS 1 - 30 INCLUSIVE

For each test are shown details of
reagents used, essential test para-
meters, assays and. a metallurgical

balance.



KMO50

TEST NO. 1
PURPOSE: Preliminary Test
PROCEDURE :

Float zinc concentrate and clean three times

Float lead concentrate and clean three times

FEED: 1 kg. V - 4A Composite
GRIND: | 10 minutes in laboratory rod miil at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage :
NaZC% NaCN{ Z-11 CuSU4 Lime ||Grind | Cond | Froth}{ StartFinish

. Primary Grind 1000§ 200 10

Lead Ro/Sc V1UO 2 10 9.5 9.2

Lead Regrind 1000 ZQD ) 10.

Lead dst Cleaner | 50 2 8 10.3 | 9.9

Lead 2nd Cleaner 20 2 5 10.3 { 10.0

Lead 3rd Cleaner 10 2 4 10.3 { 10.0

Zinc Conditioning 500 10 11.0 | 11.0

Zine Ro/Se 40 2 5 (]11.0]11.0

Zinc Regrind 500 10 9.1

Zinc 1st Cleaner 20 2 5 M.5111.5

Zinc 2nd Cleaner 10 2 4 12.0 | 12.0

Zinc 3rd Cleaner - 2 3 12.5 1 12.5

28
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TEST NO. 1

29

Weight Assays % Distribution
Product

% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc; 1.4111 37.56{ 6.17 | 8.06 19.24 1 2.07{ 1.02
Pb Cleaner Tails 1.76 9.10{ 7.06 {17.80 5.82| 2.96} 2.81
Pb Cleaner Tails 4.58 4.47 1 6.29 | 16.70 7.45] 6.87| 6.87
Zn Cleaner Conc. 4.45 1.00 51}78 7.37 1.62} 54.99 | 2.95
Zn Cleaner Tails 1.77 1.901.13.70 9.94 1.22] 5.77}| 1.58
Zn Cleaner Tails 2.65 1.89 | 8.61119.20 1.83| 5.45{ 4.58
Zn Cleaner Tails 12.76 0.89 1 2.95 {28.40 4.13| 8.97 ) 32.53
Fe Cleaner Conc. 3.81 .33.90 6.69 | 11.40 - 47.01 | 6.081 3.90
Tails 66.81 .48 { 0.43 | 7.30 11.67| 6.85} 43.78
Calculated Head 100.00, 2.75 | 4.19 {11.14 100.00 |100.00 j100.00




KMO50

TEST NO. 2

PURPOSE : Preliminary Test - Fine Grind

PROCEDURE » Vary Primary Grind

FEED: 1 Kg. V-4A Composite

GRIND: 30 minutes in laboratory rod mill at 65% solids

Reagents added g/tonné Time, Minutes pH
Stage
NaZCD- NaCN | Z-11 CuSD4 time| [Grind | Cond | Froth StartFinish"

Primary Grind 1000 200 30

Lead Ro/Sec ' 100 2 | 10 9.5. 9.1_
Lead Regrind fODU 200 10 10.3
Lead"1ét Cleaner - 50 2 110.3 | 10.3
Lead 2nd‘Cleanérv 20 2 10.3 | 10.3
-Lead 3rd Cleaner 10 2 10.3 | 10.3
fZinc Conditioning i 500 10 1.0} 11.0
-Zinc Ro/Sc 50 2 1.0 | 1.0}
Zinc Regrind 500 10

Zinc. 1st Cleaner 30: | 2 1.5 1 11.5
Zinc 2nd Cleaner 20 YA 12.0 1 12.0
Zine 3rd Cleaner 30 | 2 12.3 | 12.3
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TEST NO. 2

Weight| Assays % Distribution
Product

4 Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 5.75 |}138.25 | 5.86 |{10.70 78.03. 8.01 | 5.23
Pb Cleaner Tails 2.12 |} 6.20 | 7.16 {17.50 4.66 | 3.61 | 3.16
Pb Cleaner Tails 3.28 2.78 | 6.58 |16.00 3.23 | 5.13 | 4.46
vZn Cleaner Conc. 4.87 0.68 {49.70 | 6.31 1.18 157.61 2.61
Zn Cleaner Tails 2.55 1.11 |14.60 | 7.57 1.00 | 8.85 | 1.64
Zn Cleanér Tails 3,57 1.63 | 5.80 {22.40 2.07 | 4.93 | 6.81
Zn Cleaner Tails 13.38 0.72 | 2.13 |28.20 3.42 | 6.78 }32.09
Tails 64.48 0.28 : 0.33 | 8.02 6.41 | 5.06 {43.99
Calculated Head 100.00 2.82 | 4.20 11.76  | '{100.00 {100.004{100.00
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TEST NO.
PURPOSE :

PROCEDURE :

FEED:
GRIND:

3

Preliminary Test - Lime effect on Pb Cleaning

Replace lime for soda ash in Pb Cleaning

1 Kg. V-4A Composite

30 minutes in laboratory rod mill at 65% solids

Reagents added g/tonne Time, Minutes pH
Stage .
NaZCD1 NaCN | Z-11 CuSUa Lime | {Grind | Cond |Froth{|Start{Finish
Primary Grind 1000f 200 30
Lead Rao/Sc 100 2 110 9.5 9.1
‘Lead Regrind 200 - '500 10 -
Lead 1st Cleaner 50 | 2 8 |[{10.3 | 10.3|
VLead 2nd Cleaner 30 2 5 10.5 { 10.5
Lead 3rd Cleaner 10 2 4 10.5 | 10.5
Zinc Conditioning 500 .10 11.0 11.0
Zinc Ro/Sc,v 50 2 5 11.0 { 11.0
Zinc Regrind 500 10
Zinc 1st Cleaner 30 2 5 1.5 | 11.5
Zinc 2nd Cleaner -20 2 4 12.0 | 12.0
Zinc 3rd Cleaner 50 2 3 ||12.5 | 12.5

32




L

R
}
L h

R

TEST NO. 3

33

: ‘Weight Assays % Distribution
Product ' v
% Pb Zn Fg Pb Zn Fe

Pb Cleaner Conc. 4.60 |} 46.10} 5.45 | 8.44 74.371 5.96( 3.18
Pb Cleanér Tails 2.58)1 7.00} 7.55 {17.40 6.331 4.63| 3.67
Pb Cleaner Tails 3.35 3.061 7.16 |17.90 - 3.60 i 5.701 4.9
Zn Cleaner Conc. 4.45 G.61 53.42.‘ 6.70 0.95| 56.50 2.44
Zn Cleaner Tails 1.85 1.26 '17300 | 6.20 - 0.82) 7.47 ) 0.94
Zn Cleaner Tails 3.65 1.99 : 9.43 118.20 2.55| 8.18| 5.44
Zn Cleaner Tails 15.90 0.76 ¢ 1.74 {126.70 4.24F 6.58 1 34.77
Tails .63.63 1 0.32} 0.33 | 8.57 7.151 4.99 ] 44.65
Calculated Head 100.00 || 2.85| 4.21 [12.21 100.00 {100.00 iQD.UU
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TEST NO. 4
PURPOSE : Grind Effects
PROCEDURE : Vary Primary Grind
FEED: Type ‘4 BCD
GRIND; 15 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne- Time, Minutes pH
Stage
V32C03 NaCN | Z-11 CuSO4 Lime | | Grind| Cond}Froth{{Start{Finish
Primary Grind ‘11000 | 200 15 9.5
Lead Ro/Sc SD 2 7 9.5 | 9.0
Lead Regrind 1000 { 200 10 . 10.4
Lead 1st Cleaner 30 2 5 10.4 }10.2
Lead 2nd Cleaner 20 2 4 10.6 [10.2
Lead 3rd Cleaner 20 2 3 ||10.6 |10.4
Lead 4th Cleéner - 2 2 10.6
Zinc Conditiening 500 X 10 11.0 111.0
Zinc Ro/Sc 50 | 2 6 11.0 {11.0
Zinc Regrind 250 { 500 10
Zinc 1st Cleaner 30 2 6 |[[11.5 [11.5
Zinc 2nd Cleaner 10 2 4 12;0 12.0
Zinc 3rd Cleaner 10 2 | 3 12.3 [12.4
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TEST NO. 4
Weight Assays.% Distribution
Product :
5% o | zn | Fe Pb | zn | Fe
Pb Cleéner Conc. 2,10 |} 63.19 3.151 7.46 64.71 1.98] 0.68
;Pb‘Cleaner Tails 0.76 }129.20 5.941 22.15 10.85 1.35 0.74
;Pb Cleaner Tails’ | 0.91 {}11.30 6.00} 29.60 5.01 1.63] 1.18
?Pb Cleaner Tails 2.42 4.78 | 5.20 ,32'83 5.64 3.7 3.47
- Zn Cleaner Conc. 5.49 0.58 | 43;80A 15.92} 1.55 | 71.90} 3.33
vZn Cleaner Tails 6.81 || 0.49 '. 3.50) 25.68¢ 1.62 7.12) 7.62
Zn Cleaner Tails 11.01 0.41 0.90- 40.47 2.20 2.96| 19.42
- Z/n Cleaner Tails 16.10 0.43 1.22) 40.57}. 3.37 5.87] 28.47
Tails 54.40 0.19 0.21} 14.80 5.03 | 3.411 35.09
Calculated Head. -100.00{1 2.05 3.35} 22.94 : 100.00 | 100.00§100.00
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TEST NO. 5

PURPDSE: Grind Effects

PROCEDURE : Vary Primary Grind

FEED: Type 4 BCD

GRIND: 20 minutes in laboratory rod mill at 65% solids

Reagents added g/tonﬁe Time, Minutes pH
Stage _
VaZCDB, NaCN{ Z-11 »CuSOa Lime {|Grind| Cond {Froth |{Start [Finish

Primary Grind 1000 | 200 20 9.1
Lead Ro/Sc 80 2 7 9.6 9.2
Lead Regrind 1000 | 200 10
Lead 1st Cleaner o 30 2 5 |]10.6] 10.4
Lead 2nd Cleaner 10 2 & || 10.6]10.3
Lead 3rd Cleaner 10 2 3 1{10.6] 10.4
‘Lead 4th Cleaner ~ 2 2 10.6 | 10.3
Zinc Conditioning 500 10 11.21.11.0
Zinp Ro/Se 60 2 6 11.0{ 11.0
Zinc Regrind 250 | s00 10
Zinc 1st Cleaher 30 2 6 1M.5111.2
iZinc 2nd Cleaner 20 2 4 12.0¢{ 12.0
Zinc 3rd Cleaner 10 2 3 12.3: 12.2
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TEST NO. 5

Weight Assays %V Distribution
Product
' % Pb Zn Fe Pb Zn Fe
| Pb Cleaner Conc. 2.39 59.32 3.71 8.90 70.01 2.70 0.94
Pb Cleaner Tails 0.69] 22.00| 7.36]23.91} 7.551 1.56| 0.73
Pb Cleaner Tails 0.57 _11;00 5.30 | 5.45 3.12] 0.93| 0.14
Pb Cleaner Tails 1.95 4.03} 5.00} 5.98 | 3.891 2.97} 0.51
/n Cleaner Conc.. 4.32 0.471 42.51 { 14.80 1.001 55.91f 2.81
Zn Cleaner Tailé 6.25 0.481 9.72 {18.62 1.481 18.51} 5.12
Zn Cleaner Tails 6.30 0.581 1.93140.18 1.81] 3.70) 11.14
Zn Cleaner Tails 16.88 0.51] 1.77 | 42.73 4.25} 9.10) 3%1.74
Tails 60.65 0.23f{ 0.25]17.56 6.891 4.62 46.87v
Calcﬁlated Head 100.00 2.02{ 3.28 | 22.72 100.00}100.00 100.00
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TEST NO.

PURPOSE:

PROCEDURE:

FEED:

GRIND:

6
Grind Effects

Vary Primary Grind

Type E

15 minutes in laboratory rod mill at 65% solids

Reagents added g/tonné Time, Minutes pH
‘Stage .

Na,,CO,) NaCN Z—114Cu594 Lime || Grind|Cond |Froth [|Start |Finish.
,Priﬁary Grind 1000 | 200 15 8.3
Lead Ro/Sc 60 2 7 9.6/ 8.9
Lead Regrind 1000 | 200 10 - - 10.4 |
Lead 1st Cleaner | 30 2 | 5 || 10.6] 10.4
Lead 2nd Cleaner 20 2 4 10.6] 10.4
Lead 3rd Cleaner 10 2 3 10.6| 10.4
Lead 4th Cleaner - 2 2 10.6 10.4
Zinc Conditioning 500 10 11.0] 11.0
Zinc Ro/Se 2 6 11.0}] 1.0
Zinc Regrind 250 50014} 10
Zine 1st d{leaner 40 2 6 11.5] 11.5
'Zinc 2nd Cleaner 10 2 4 12.0} 12.1
Zinc 3rd Cleaner 10 2 3 “12.3| 12.4
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TEST NO. 6

Weight Assays % Distribution
Product :
b Pb Zn Fe Pb Zn Fe

Pb Cleaner Conc. 4.35 || 48.89 | 7.12 13;52 67.17 { 7.56 | 1.95
Pb Cleaner Tails 1.49 |} 18.20 | 8.18 |28.42 8.57 2.98 { 1.40
-Pb Cleaner:fails ‘ 1.60 7.80 | 7.20 |34.50 3.95| 2.82} 1.83
Pb Cleaner Tails 3.74 3.13 1 5.70 |37.14 2 3.70| 5.20| 4.e0
Zn Cleaner Conc. 3.73 0.94 152.82 | 7.24 1.11148.14 | 0.90
/n Cleaner Tails 2.36 1.38 | 17.80 {10.98 1.03 1 10.24 | 0.86
/n Cleaner Tails 2.31 2.04 1 9.00 {25.19 “1.25 1 4.25}1 1.61
/n Cleaner Tails 7.96 1.32 | 5.10 [31.56 3.32 1 9.92 | 8.33
Tails 72.84 0.43 { 0.50 [32.54 9.90 | 8.90 |78.53
‘Calculated Head 100.00 || 3.16 | 4.09 |30.18 100.00 j100.00 | 100.00|
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TEST NO. 7
PURPOSE : Grind Effects
PROCEDURE: Vary Primary Grind
FEED: Type E
GRIND: 20 minutes in laboratory rod mill at 65% solids
: _ Reagents added g/tonhe Time, Minutes pH
Stage

NazCD: NaCN}{ Z-11 | Grind| Cond| FrotH [Start |Finish
Primary Grihd 1000 | 200 20 8.7
Lead Ro/Sc 90 2 | 8 9.7 9.4
Lead Regrind 1000 | 400 110
Lead 1st Cleaner 20 2 | 5 ||10.5] 10.3
Lead 2nd Cleaner 10 2 4 10.6{ 10.4
vLead 3Td Cleaner 20 2 3 10.6| 10.4
Lead 4th Cleaner 2 2 10.61 10.5
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TEST NO. 7

Weight Assays % Distribution
Product .

% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 4 3.111] 51.77| 6.47 {13.50 48.411 4.461 1.32
Pb Cleaner Tails 4 2.63 11 24.17| 8.76 | 27.40 19.141 5.11 2.28
Pb Cleaner Tails 3 1.84 9.12} 6.20 1} 35.80 5.04} 2.52) 2.07
Pb Cleaner Tails 2|| 5.30 4.10} 6.50 | 38.70 6.541 7.64 6;47
Pb Cleaner Tails 1}| 30.41 1.46 1 6.00 | 40.40 13.36| 40.49] 38.78
Tails 56.72 .44 3.16 | 27.40 7.51( 39.77| 49.07
Calculated Head 100.00 3.32 | 4.51 | 31.67 100.00 100.00.100.00
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TEST NO. 8

PURPOSE : Grind Effects - 4 stages of cleaning

PROCEDURE : Vary primary grind and add an extra stage of Pb Cleaning

FEED: Type A

GRIND: 20 minutes in laboratory rod‘mill at 65% solids

Stage Reagents added g/tonne Time, Minutes pH
\JaZCD3 NaCN Z-’!’I,CUSD4 Lime | { Grind] Cond|Froth||Start{Finish

| Primary Grind 1000 | 200 20 8.2
Lead Ro/Sc 50 2 8 9.6y 9.2
‘Lead Regrind 1000 | 200 10

Lead 1st Cleaner 20 2 | 5 || 10.6] 10.4
Lead 2nd Cleaner 20 2 4 10.6] 10.4
Lead 3rd Cleaner 10 2 3 10.6] 10.4
Lead 4th Cleaner - 2 2 10.6| 10.4
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TEST NO. 8

Weight Assays % Distribution
Product

% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 4 3.4111 51.17} 4.90) 6.31 61.89| 3.84}1 1.80
Pb Cleaner Tails 4 1.004{! 30.32} 7.84116.70 10.81} 1.81 1.40
Pb Cleaner Tails 3 0.67 13.97} 7.20{14.02 3.331 1.1 0.79
Pb Cleaner Tails 2 1.73. 6.65( 7.10]17.09 4.08f 2.83}| 2.47
Pb Cleaner Tails 1|} 10.46 (| 2.19} 6.00 | 17.47 8.131 14.441 15.26
Tails 82.73 0.40f 3.99 ] 11.33 11.75}) 75.96 | 78.28
Calculated Head 100.00 2.92 ¢ 4.35 1 11.97 100.00 }100.00 {100.00
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TEST NO. 9
PURPOSE : Repeat Test 8
PROCEDURE: Same as Test No. 8
FEED: Type A
GRIND: 20 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage

NaZCDE NaCN{| Z-11| Lime Grind| Cond [Froth {[Start |Finish
Primary Grind 1000 | 200 20 8.3
Graphite Prefloat 2 2 9.5 9.5
Lead Ro/Sc 50 2 6 9.5| 9.2
Lead Regrind 1000 | 200 10
Lead 1st Cleaner 20 2 5 10.51 10.4
Lead 2nd Cleaner 20 2 4 10.6 1 10.4
Lead 3rd Cleaner 10 2 3 10.6 | 10.4
Lead 4th Cleaner - 2 2 10.6 | 10.4
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TEST NO. 9

Weight Assays % Distribution
Product .

%o Pb Zn Fe Pb Zn Fe
Graphite Conc. 3.59 3.57y 5.46) 9.39 4.56( 4.471 2.87
Pb Cleaner Conc. 4 2.57 | 52.66|) 5.37| 6.80 48.11 3.45) 1.49
Pb Cleaner Tails 4 1.59|| 26.08] 8.90} 18.24 14.74 3.231 2.47
Pb Cleaner Tails 3 0.8611 10.93} 6.70} 14.21 3.331 1.311 1.04
Pb Cleaner Tails 2 1.85 7.98] 6.20] 15.26 5.261 2.62f 2.41
Pb Cleaner Tails 1 7.06 3.73F 6.10} 16.99 9.351 9.82} 10.21
Tails 82.47 0.50f 4.011{ 11.33 14.65) 75.40} 79.52
Calculated Head 100.00 2.82} 4.391 11.75 100.00)100.004100.00
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TEST

PURPOSE :

PROCEDURE :

FEED:

GRIND:

NG. 10

Preliminary Test

Fine Grind

Vangorda Compo 4G

20 minutes in laboratory rod mill at 65% solids

Reagents added g/tonne Time, Minutes pH
Stage

\laZCD3 NaCN | Z-11 CuSD4 Grind| Cond |Froth|{Start}FinisH
Primary Grind 1000 | 200 20 9.7
Lead Ro/Sc 1UC 2 10 9.7 1 9.0
Lead Regrind 1000 ‘ZDU 10 10.3
Lead 1st Cleaner 50 2 7 10.5 110.1
Lead 2nd Cleaner 10 2 5 10.5 }10.1
Lead 3rd Cleaner 10 2 4 10.5 110.1
Lead 4th Cleaner - 2 3 10.5 {10.3
Zinc Conditioning 1000 10 11.0 {11.0 |
Zinc Ro/Sc 100 2 12 11.0 111.0
Zinc Regrind 500 10 9.2
Zinc 1st Cleaner 30 2 10 1.5 {11.5
Zinc 2nd Cleaner 20 2 | 7 |[11.6 |11.7
Zinc 3rd Cleaner 10 2 5 12.0 {12.0
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TEST NO. 10

Weight Assays % Distribution

Product
% Pb Zn Fe Pb Zn Fe

Pb Cleaner Conc. 4.4911 58.621 11.10 | 4.27 72.92) - 7.20| 1.32
Pb Cleaner Tails 0.691| 31.20} 16.40 | 14.00 5.981 1.64} 0.66
Pb Cleaner Tails 0.61}] 20.30{ 14.40 { 18.50 3.411 1.26} 0.77
Pb Cleaner Tails 2.05 7.80} 15.30 | 20.20 4.43)1 4.54) 2.85
Zn Cleaner Conc. 9.61 1.241 55.45 | 4.79 3.300 77.01{ 3.16
Zn Cleaner Tails 1.93 1.47| 6.40) 7.40 0.78} 1.78| 0.98
Z/n Cleaner Tails 2.75 1.63] 4.92 }16.40 1.241 1.961 3.10
Zn Cleaner Tails 11.50 0.76 | 1.22 {29.00 2.424 2.03{ 22.91
Tails 66.36 0.301 0.27 | 14.10 5.51{ 2.59| 64.25
Caiculated Head 100.00 3.611 6.92 | 14,56 100.00{100.00 (100.00
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TEST NG.
PURPOSE: Preliminary Test Coarse Grind
PROCEDURE :
FEED: Vangorda Compo 4G
GRIND: 10 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage _ -
NaZC% NaCN | Z-11 CUSO4 Lime| |Grind | Cond | Froth{|Start{Finish
Primary Grind 1000] 200 10
Lead Ro/Sc 100 2 | 10 9.8 | 9.
Lead Regrind 10001 200 ¢ : 10 S.
Lead 1st Cleaner | 50 2 7 10.6 { 10.
Lead 2nd Cleaner 30 2 5 10.5 | 10.
Lead 3rd Cleaner 20 2 4 10.5 | 10.
Lead 4th Cleaner 10 2 3
Zinc Conditioning 1000 10 11.0 { 11,
Zinc Ro/Sec 100 2 9 11.0 | 1.
Zinc Regrind 500 {1000 10
Zine 1st Cleaner 30 2 7 11.5 | 11.
Zinc 2nd Cleaner 20 2 5 12.0 | 12.
Zinc 3rd Cleaner 10 2 4 12.3 |12,
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TEST NO. 11

Weight Assays % Distribution
Product
% Pb Zn Fe Pb Zn Fe

Pb Cleaner Conc. 5.72|1 50.76| 13,50 5.97 79.06} 10.91 2.29
Pb Cleaner Tails 0.5811 12.60] 21.20{ 15.80 2.00} 1.75} 0.62
Pb Cleaner Tails 0.88 6.201 16.70} 17.30 1.49| 2.08] 1.02
Pb Cleaner Tails 2.18 6.60] 16.20 | 20.40 3.92{ 4.99] 2.98
Zn Cleaner Conc. 10.61 1.20( 48.551 11.10 3.46) 72.70( 7.89
Zn Cleaner Tails 2.1 1.271 5.801} 22.90 0.73} 1.73} 3.24
Zn Cleaner Tails 4.06 1.27] 3.08 | 28.80 1.401 1.77) 7.84
/n Cleaner Tails 20.16 0.57{ 0.801{ 33.80 3.131 2.28| 45.68
Tails 53.70 0.33| 0.24{ 7.90 4.821 1.82 28.44
Calculated Head 100.00 3.68( 7.081}14.92 100.00100.00 |100.00
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TEST NO. 12
PURPOSE : Very fine: grind effects
PROCEDURE : Increase primary grind
FEED: Vangorda Compo 4G
GRIND: 30 minutes in laboratory rod mill at 65% solids
Reagenté added g/tonne Time, Minutes pH
Stage

NaZC% NaCN}| Z-11 CuSOQ Lime Grind} Cond [Froth }Start |Finish
Primary Grind 1060 200 30 9.0
Lead Ro/Sc 100 5 10 9.8 9.2
Lead Regrind 1GOU 200 10 . |
Lead 1st Cleaner 50 2 7 10.6 | 10.3
Lead 2nd Cleaner 30 2 5 10.6 1 10.4
Lead 3rd Cleaner 20 2 4 10.6 } 10.4
Lead 4th Cleaner 10 2 3 10.6 | 10.4
Zinc Conditioning 1000 10 1.0 11.0
Zinc Ro/Sc 120 2 8 1.0 11.0
Zinc Regrind 500 | 2000 10 10.5
Zinc 1st Cleaner 30 2 7 1M.7 1 11.7
Zinc 2nd Cleaner 20 2 5 12;0 12.0
Zinc 3rd Cleaner 10 2 4 12.5112.5

50



TEST NO. 12

Weight Assays % Distribution
Product .

% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 4.98 || 59.38 | 9.35 | 4.64 80.68 | 6.70| 1.50
Pb Cleaner Tails 0.47 11 17.70 { 18.00 {17.90 2.291 1.23{ 0.55
Pb Cleaner Tails 0.93 8.40 | 14.50 |20.00 2.141 1.951 1.21
Pb Cleaner Tails 2.63 3.76 } 11.00 21.00. 2.70 4.17 | 3.58
/n Cleaner Conc. 8.87 0.91159.26 | 4.19 ‘“2.20 75.64 } 2.41
/n Cleaner Tails 0.73 1.90 1 13.60 | 6.50 0.381 1.43 1 0.31
/n Cleaner Tails 0.98 2.14 1 9.80 {16.40 0.57] 1.38 1 1.04
/n Cleaner Tails 6.13 .16 | 3.29 }24.10 1.941 2.91 | 9.57
Tails 74.27 0.35] 0.43 |16.60 7.091 4.60 ) 79.84
Calculated Head 100;00 3.66 | 6.95 {15.44 100.00 j100.00 [100.00
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TEST NG. 13
PURPDSE: Regrind effects
PROCEDURE + Increase regrind time
FEED: Vangorda Compo 4E
GRIND: 15 minutes in laboratory rod mill at 65% solids
Reagents added g/tonhe Time, Minutes pH
Stage

\IaZCD3 NaCN{ Z-11 CuSD4 Lime | {Grind| Cond | Froth]{Start{Finish
Primary &rind 45600} 200 15 9.8
Lead Ro/Sc 7C 2 9.8 9.6
Lead Regrind 10008] 2060 30. 10.4
Lead 1st Cleaner 30 2 10.4 | 10.2
Lead 2nd Cleaner 20 2 10.4 ] 10.0
Lead 3rd Cleaner 10 2 10.6{ 10.2
Zinc Conditioning 500 10 1.6 11.C
Zinc Ra/Sc 70 2 1.G| 11.0C
Zinc Regrind 200 | 1000 30 9.6
Zinc 1st Cleaner 30 2 1.5} 11.4
Zinc 2nd Cleaner 70 2 12.01 12.0
Zinc 3rd Cleaner 16 2 12;5 12.5
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TEST NO. 13

Weight Assays % Distribution

Product ‘
%. Pb Zn Fe Pb Zn Fe

Pb Cleaner Conc. 3.7811 60.27} 5.95| 8.37 70.53|1 5.451 1.06
Pb Cleaner Tails 0.9511 19.72] 9.401 26.30 5.83] 2.17} 0.84
Pb Cleaner Tails 0.86 8.18} 8.001] 33.00 2.171 1.66f 0.95
Pb Cleaner Tails 1.43 5.02| 6.70] 35.80 2.22) 2.321 1.72
Zn Cleaner Conc. 4.15 1.38] 53.76 1 7.24 1.771 54.041 1.01
Zn Cleaner Tails 1.66 1.78} 14.30} 10.80 0.921 5.76} 0.60
Zn Cleaner Tails 1.86 2,121 12.00 1| 22.40 1.22) 5.421 1.41
/n Cleaner Tails 7.46 1.421 7.501{ 31.00 3.28} 13.561 7.79
Tails | 77.84 0.50| 0.51{ 32.30 12.06 9.62] 84.61
Calculated Head 100.00 3.23) 4.13]29.72 100.004100.00{100.00

53




,,,,,,

KMO50

TEST NO. 14
PURPGSE : Primary Grind Effects
PROCEDURE : Vary Primary Grind
FEED: Vangorda E
GRIND: 30 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes oH
Stage
\lazCD3 NaCN | Z-11 CuSU4 Lime | | Grind| Cond |Froth{{Start|Finish
Priﬁary Grind 4000 | 208 30 9.6
Lead Ro/Sc 90 2 10 9.6 | 9.3
Lead Regrind 100C | 200 10
Lead 1st Cleaner 56 2 8 }110.5 |10.2
Lead 2nd Cleaner 20 2 5 {116.5 |10.3
Lead 3rd Cleaner 10 2 4 {110.5 116.3
Lead 4th Cleaner - 2 3 116.5 110.2
Lead 5th Cleaner - 2 2 {110.5 110.3
Zinc Conditioning 500 10 11.0 {11.0
Zinc Ro/Sc 70 2 8 {{11.0 [11.0
Zinc Regrind 200 | 1000 . 16 2
Zinc 1st Cleaner 30 al 2 7 11;5 11.4
Zinc 2nd Cleaner 20 2 > TZ.O 12.0
Zinc 3rd Cléaner 10 2 - 4 1{12.5 }12.5
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TEST NO. 14

& Weight Assays % ~ Distribution
Product
% Pb In Fe Pb Zn | Fe
’ Pb Cleaner Conc. 5|| 3.68|} 59.78} 6.03| 8.28 67.04] 5.29| 0.99
Pb Cleaner Tails 5 1.43(} 21.39| 9.80| 25.80{ - 9.311 3.34| 1.19
‘ Pb Cleaner Tails 4]| 1.21|| 11.16] 7.80] 33.10 4.11] 2.25] 1.30
Pb Cleaner Tails 3 1.46]) 4.28} 6.10) 37.30 1.91) 2.13| 1.77
Pb Cleaner Tails 2 2.84(1 2.63] 5.70] 35.80 2.28| 3.87| 3.29
Zn Cleaner Conc. 3| 4.07{| 0.72] 57.48| 5.95 0.89{ 55.77| 0.78
Zn Cleaner Tails 3 0.84(| 1.04] 18.30| 8.70 0.27) 3.67| 0.24
Zn Cleaner Tails 2 1.36 1.73} 17.40| 17.00 0.72{ 5.63| 0.75
. Zn Cleaner Tails 1 4,21 1.50 8.40 ] 28.10 1.93 8.45 3.84
Tails 78.91 0.48| 0.51] 33.60 11.551 9.60{ 85.86
_ Calculated Head 100.00{| 3.28| 4.19] 30.88 100.00/100.00 {100.00
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TEST NO. 15
PURPQSE : Grind Effects
PROCEDURE : Increase Primary Grinding Time»
FEED: Type 4 BCD
GRIND: 30 minutes in laboratory rod mill at 65% solids

Stage Reagents added g/ténné Time, Minutes pH

NaZC01 NaCN| Z-11| CuS0,} Lime Grind| Cond {Frcth ||Start {Finish

Primary Grind 1500 | 300 30 10.0
Lead Ro/Sc 80 2 7 10.0} 9.6
Lead Regrind 1000 | 300 10 10.7
Lead 1st Cleaner 30 | 2 7 10.7 | 10.4
Lead 2nd Cleaner 20 2 5 10.5} 10.5
Lead 3rd Cleaner 10 2 4 10.5 ] 10.4
Lead 4th Cleaner 10 2 3 10.5 | 10.4
Zinc Conditioning 500 10 11.5111.5
Zinc Ro/Sc 60 2 8 11.5111.5
Zinc Regrind 250 | 1000 10 9.6
Zinc 1st Cleaner 40 2 5 12.0112.0
Zinc 2nd Cleaner 30 2 4 12.0 | 12.0
Zinc 3rd Cleaner 40 30 3 12.4 {12.4
Zinc 4th Cleaner 150 2. 2 12.7 1 12.7

56



=

PO
v ‘

.

S [
s L i

TEST NO. 15

Weight Assays % Distribution
Product
% Pb Zn Fe Pb In Fe
Pb Cleaner Conc. 4 2.91 53.33 1 3.76 {12.60 79.67 | 3.441 1.60
Pb Cleaner Tails 4 0.35 ] 16.51} 6.20 |26.60 3.00) 0.69) 0.41
Pb Cleaner Tails 3 0.33 {1 11.14 ¢ 5.30 |29.90 1.881 0.55]| 0.43
Pb Cleaner Tails 2 0.93 6.34 1 5.50 |31.40 3.041 1.62] 1.28
Zn Cleaner Conc. 4 3.38 0.32 {47.32 | 8.85 0.56¢1 50.35| 1.31
/n Cleaner Tails 4 3.16 O.fS 16.02 | 4.60 0.24 1 15.93| 0.63
/n Cleaner Tails 3 1.82 0.54 112.30 | 8.50 0.51 7.061 0.68
/n Cleaner Tails 2 3.17 0.84 1 8.00 }16.30 1.37) 7.98}1 2.26
/n Cleaner Tails 1 8.36 0.64 | 3.35 129.20 2.751 8.811] 10.66
Tails 75.58 0.18 | - 0.15 [24.45 6.991 3.57] 80.74
Calculated Head 100.00 1.951 3.18 | 22.89 100.00}100.00 {100.00

57




ey
. 3

KMO50

’

TEST NO. 16
a PURPOSE : Regrind effect
- PROCEDURE : Vary regrind times
- FEED: Vangorda BCD
GRIND: 30 minutes'in laboratory rod mill at 65% solids
Reagents édded g/tonne Time, Minutes pH
Stage
NaZCD3 NaCN | Z-11 CuSO4 Lime || Grind| Cond |Froth||Start{Finish
.
E Primary Grind 1500 300 30 9.6
o Lead Ra/Sc 80 2 8 9.6 | 9.3
[’ Lead Regrind 1000} 300 30 10.4
. Lead 1st Cleaner 50 2 | 6 |[}10.4 {10.6
‘ Lead 2nd Cleaner 20 2 5 16.5 ]10.4
Lead 3rd Cleaner 20 2 4 10.5 {10.4
Lead 4th Cleaner - 2 3 10.6 [10.4
Zinc Conditioning 500 10 1.5 111.5
Zinc Ro/Sc 60 2 | '8 {|11.5 [11.5
Zinc Regrind 250 | 3000 30 11.0
Zinc 1st Cleaner 250 2- 6 12.0 {12.0
[ Zinc 2nd Cleaner 50 2 4 12.4 12.2
- Zinc 3rd Cleaner 50 2 3 12.4 {12.2
Zinc 4th Cleaner 100 2 2 12.4 §12.2
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TEST NO. 16
Weight Assays % Distribution
Product
% Pb In - Fe Pb Zn Fe
Pb Cleaner Conc. 2.751] 56.511 2.991} 10.10 76.35) 2.46| 1.23
Pb Cleaner Tails 0.24f| 18.91| 5.70{ 26.10 2.191 0.40] 0.27
Pb Cleaner Tails 0.261 16.51} 5.80} 27.00 2.07{ 0.44) 0.30
Pb Cleaner Tails 0.83 8.541 5.70 | 30.20 3.4910 1.42]1 1.1
Zn Cleaner Conc. | 3.16 0.511 48.70 | 9.40 0.791 46.15| 1.31
Zn Cleaner Tails | 2.20 0.76 1 24.13} 7.80 0.82} 15.921 0.76
Zn Cleaner Tails 1.76 1.281 14.25 | 11.60 1.11 7.52]1 0.90
Zn Cleaner Tails 2.68 1.56 | 12.30 { 21.00 2.05y 9.87| 2.48
Zn Cleaner Tails 8.05 0.87| 5.20 28.00 3.441 12.54}1 9.95
Tails 78.08 0.20} 0.14 }23.71 7.681 3.27) 81.69
Calculated Head 100.00 2.03] 3.34}22.66 100.00{100.00 (100.00
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TEST NO. 17
PURPOSE : Sodium Sulfite Effect
PROCEDURE : Same as Test 13 except add sodium sulfite to grinding circuit
FEED: Vangorda E
GRIND: 15 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage
NaZCO3 NaCN NaZS% Z-11 CuSD4 Lime ||Grind { Cond | Froth {|{Start [inist
Primary Grind 4000 | 200 | 500 15 10.0
Lead Ro/Sc 70 2 7 10.0 | 9.8
Lead Regrind | 1000 | 200 { 100 30 10.3
Lead 1st Cleaner 30 2 7 10.4 {10.0
Lead 2nd Cleaner 20 2 5 10.4 .1D.2
Lead 3rd Cleaner 10 2 3 10.4 110.2
Lead 4th Cleaner 10 2 2 10.4 }10.2
Zinc Conditioning 500 10 1.0 {11.0
 Zinc Ro/Sc 70 2 7 11.0 [11.0
Zinc Regrind 200 | 1000 30 9.0
Zinc 1st Cleaner 30 2 7 11.5 | 11.5
: Zinc 2nd Cleaner 20 2 5 12.0 {12.0
Zinc 3rd Cleaner 10 2 4 12.3 112.3
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TEST NO. 17
Weight Assays % Distribution
Product
% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 2.89 {1 63.84 | 6.09 | 6.70 61.84 | 4.35}| 0.65
Pb Cleaner Tails 1.20 |11 29.20 | 9.70 |21.20 11.71 ) 2.87 | 0.85
Pb Cleamer Tails 1.39 {1 12.30 |} 9.80 }28.20 573 1 3.37 | 1.32
Pb Cleaner Tails 2.37 4.93 | 8.60 {31.50 3.92 1 5.04 | 2.51
Zn Cleaner Conc. 3.66 0.90 {39.47 | 7.50 1.11 {35.80 | 0.92
Zn Cleaner Tails 4.62 0.95 {14.80 | 7.90 1.47 116.95 { 1.23
Zn Cleaner Tails 4.20 1.57 110.20 {22.40 2.21 110.62 | 3.17
Zn Cleaner Tails 8.35 }}.1.21 | 5.70 {31.70 3.39 1 11.79 | 8.91
Tails 71.33 0.36 | 0.52 |33.50 8.62 | 9.19 |80.44
Calculated Head  |}100.00 || 2.98 | 4.04 |29.71 100.00 { 100.00§100.00
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TEST NO.

18

PURPOSE : Sodium Sulfite :Effect

PROCEDURE : Same as Test 12

FEED: Vangorda 4G

GRIND: 30 minutes in laboratory rod mill at 65% solids

Stage Reagents added g/tonne Time, Minutes pH
NaZCU3 NaCN Na?SO3 Z-11 CuSDa Lime {|Grind | Cond | Froth||Start Finish f

Primary Grind 1000 | 200 | 500 30 9.6
|Lead Ro/Sc 100 2 10 9.6 | 9.1
‘Lead Regrind 1000 | 200 { 100 10 10.2
Lead 1st Cleaner 50 2 7 10.5 | 10.4
Lead 2nd Cleaner 30 2 5 10.5 {10.4
Lead 3rd Cleaner 20 2 4 10.6 |1 10.4
Lead 4th Cleaner 10 2 3 10.6 110.4
Zinc Conditioning 500 10 1.0 1 11.0
Zinc Ro/Sc 120 2 8 1.0 [ 11.0
Zinc Regrind 500 | 2000 10 10.8
Zinc 1st Cleaner 30 2 7 11.5 {11.5
Zinc 2nd Cleaner - 20 2 5 12.0 {12.0
Zinc 3rd Cleaner 10 2 4 12.5 | 12.5
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TEST NO. 18
Broduct Weight Assays % Distribution

% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 4.13 [ 63.94 | 8.72| 4.08 73.81 ] 5.29] 1.22
Pb Cleaner Tails 0.81 || 26.20 | 17.80] 12.70 5,99 2.11| 0.74
Pb Cleaner Tails 1.08 {{13.90 | 14.90| 15.20 4.2 1 2.370 1.19
Pb Cleaner Tails 2.75 || 6.00 | 11.70] 16.40 4.62 | 4.73] 3.26
/n Cleaner Conc. 9.37 0.90 | 53.88 5.00 2.36 | 74.201 3.38
Zn Cleaner Tails 1.70 || 1.48 | 13.60| 8.60 0.70 | 3.40f 1.06
Zn Cleaner Tails 3.03 || 1.18 | 6.10} 11.00 1.00 | 2.72 2.41
Zn Cleaner Tails 5.94 || 0.97 | 1.62] 18.00 1.61 1.41{ 7.72
Tails 71.20 || 0.29 | 0.36] 15.36 5.78 | 3.77| 79.02
Calculated Head 100.00(} 3.57 | 6.80] 13.84 +100.00{ 100.00{100.00
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TEST NO.
PURPOSE : Regrind effects
PROCEDURE : Vary regrind time
FEED: Vangorda .BCD
GRIND: 30 minutes in laboratory rod mill at 65% solids
Reagents added g/tonhe Time, Minufes pH
Stage
NaZC% NaCN | Z2-11 CuSUa Lime | |Grind | Cond { Froth||Start{Finish
Primary Grind 156001 300 30 9.
Lead Ro/Sc 80 | 2 8 9.6 | 9.
Lead Regrind 1000} 300 30
Lead 1st Cleaner 50 2 6 10.3 | 10.
Lead 2nd Cleaner 30 2 5 10.4 | 1G.
Lead 3rd Cleaner 20 2 4 1G6.5 | 10.
Lead 4th Cleaner 20 2 3 10.4 {10.
Zinc Conditioning 500 10 11.C | 11.
Zinc Ro/Sc 50 2 7 11.0 |11,
Zinc Regrind 250 | 3000 45 9.
Zinc 1st Cleaner 100 2 6 1.5 9.
Zinc 2nd Cleaner 50 2 5 12.0 [ 12.
Zinc 3rd Cleaner 40 2 4 12.3 {12.
Zinc 4th Cleaner 30 2 3 12.3 |12,
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TEST NO. 19

Weight Assays % Distribution

Product »
% Pb n Fe Pb in Fe

Pb Cleaner Conc. 2.56{] 58.59| 2.54| 7.98 75.23| 2.09{ 0.89
Pb Cleaner Tails 0.16{| 33.00] 4.15| 18.70 2.64f 0.21] 0.13
Pb Cleaner Tails 0.28{| 25.20{ 5.80| 22.00 3.54{ 0.52] 0.27
Pb Cleaner Tails 0.93|| 9.20] 5.70} 26.30 4.28] 1.70] 1.06
Zn Cleaner Conc. 1.59|| 0.35] 47.76| 8.56 0.28] 24.33} 0.59
Zn Cleaner Tails 1.87|| 0.31] 16.30] 3.16 0.29| 9.81| 0.26
Zn Cleaner Tails 3.54{] 0.56| 17.10} 10.70 0.99| 19.47}. 1.65
Zn Cleaner Tails 3.72{| 0.79] 9.50} 27.90 1.47] 11.36] 4.52
Zn Cleaner Tails 14.29{| 0.53| 5.80] 31.70 3.80| 26.62{ 19.72
Tails 71.06|| 0.21] 0.17] 22.91 7.48| 3.88| 70.90
Calculated Head 100.00)| 1.99| 3.11{ 22.96 100.00{100.00{100.00
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TEST NO. 20
PURPOSE : Primary Grind Effects
PROCEDURE : Vary Primary Grind Time
FEED: Vangorda BCD
GRIND: 45 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage
NaZC% NaCN | Z-11 CuSU4 Lime |{Grind | Cond | Froth|| Start{Finish
Primary Grind 15G0{ 300 45 9.2
Lead Ro/Sc 80 2 8 9.6 9.3
Lead Regrind 1000} 300 10
Lead 1st Cleaner 50 2 6 10.2 | 160.0
Lead 2nd Cleaner 30 2 5 10.4'110.2
Lead 3rd Cleaner 20 2 4 10.5 §10.4
Lead 4th Cleaner 10 2 3 10.5 1 10.4
Zinc Conditioning 500 10 11.0 {11.0
Zinec Ro/Sc 50 2 7 11.0 | 11.0
Zinc Regrind 250 | 3000 1Q
Zinc 1st Cleaner 40 2 6 11.5 1 11.5
Zinc 2nd Cleaner 30 2 5 12.0 {12.0
Zinc 3rd Cleaner 20 2 4 12.2 112.1
Zinc 4th Cleaner 20 2 3 12.2 112.2
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TEST NO. 20

Weight Assays % Distribution
Product
% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 2.66 1] 56.51| 2.761{ 9.29 75.251 2.29| 1.08
Pb Cleaner Tails 0.17}) 23.80¢1 4.57 | 23.90 1.99 0.24| 0.18
Pb Cleaner Tails 0.38 1] 16.50{ 5.10{ 25.50 3.181 0.61 0.43
Pb Cleaner Tails 1.53 5.00{ 3.80 {30.00 3.831 1.82| 2.01
Z/n Cleaner Conc. 4.45 0.37147.22 {11.20 G.83{ 65.74 2.i9
Zn Cleaner Tails 2.68 0.53 | 10.40 | 6.30 0.71] 8.73{ 0.74
Zn Cleaner Tails 1.74 1.34110.20113.5C 1.171 5.57 | 1.03
Zn Cleaner Tails 2.03 1.68 | 6.50 {24.50 1.717) 4.144F 2.19
Zn Cleaner Tails 8.03 g.91f 2.80 |31.30 3.66( 7.03111.03
Tails 76.33 0.20} 0.16 |23.60 7.651 3.82179.1
Calculated Head 100.00 1.99 | 3.20 §22.77 100.00 {100.00 p100.00
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TEST NO. 27 - Cycle 1
PURPOSE : Locked Cycle Test
) PROCEDURE : Standard Locked Cycle Procedure
- FEED: Type G - Vangorda
GRIND: Medium
. / Reagents added g/tonné Time, Minutes pH
Stage
NaZC% NaCN| Z-11 CuSO4 Lime | |[Grind| Cond | Froth{| StartFinish
Primary Grind 1000f 200 20 9.8
Lead Rougher 30 9.6
Lead Scavenger 4a 2 9.6 9.2
Lead Regrind 10001 200 10 10.7
Lead 1st Cleaner 40 2 7 16.7 | 10.4
Lead 2nd Cleaner 30 2 5 10.51-10.2
Lead. 3rd Cleaner 20 2 4 10.51 10.1
Lead 4th Cleaner 20 2 3 10.5 1 10.2
Zinc Conditioning 1000 10 11.0] 11.0
Zinc Rougher 40 2 4 11.041 11.0
P Zinc Scavenger 40 , 2 4 |]11.0] 11.0
L. !
Zinc Regrind 500 | 2000 10
Zinc 1st Cleaner 30 2 7 1115 1.4
- Zinc 2nd Cleaner 20 2 12.0¢1 12.0
Zinc 3rd Cleaner 10 4 12.51 12.5
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TEST NO. 21 - Cycle 2

Reagents added g/tonhe Time, Minutes " pH
Stage

NaZC% NaCN} Z-11 CuSD4 Lime | |Grind] Cond | Froth| Start [Finish

Primary Grind 1000y 200 20 9.4

Lead Rougher 30 9.5 9.4

Lead Scavenger 40 2 3.4 9.2

Lead Regrind 1000y 200 10 10.8

’ Lead 1st Cleaner 40 ' 2 | 7 |{10.8]10.5
P Lead 2nd Cleaner 30 2 5 10.6 10.4
Lead 3rd Cleaner 20 2 4 10.5 1 10.4

Lead 4th Cleaner 10 2 3 10.51 10.4

Zinc Conditioning 1000 10 11.0111.0

Zinc Rougher 40 2 11.0} 11.0

Zinc Scavenger 40 , 2 4 11.0¢1 11.0

Zinc Regrind 500 {2000 10 11.5

Zinc 1st Cleaner 40 2 11.51 11.5

Zinc 2nd Cleaner 20 12.0112.0

Zinc 3rd Cleaner 40 12.4 1 12.4
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21 - Cycle 3

TEST NO.
— Reagents added g/tonne' Time, Minutes pH
Stage
\laZCD3 NaCN | Z-11 CuSD4 Lime | Grind | Cond |Froth||Start|FinisH
. Primary Grind 1000} 200 20 9.2
Lead Rougher 30 3 9.6 9.6
- Lead Scavenger 40 2 5 9.6 | 9.4
Lead Regrind 1000 | 200 10
Lead 1st Cleaner 40 2 7 10.7 110.4
Lead 2nd Cleaner . 30 2 5 10.6 |10.7
Lead 3rd Cleaner 20 2 4 10.8 |10.4
Lead 4th Cleaner 20 2 3 10.5 }10.6
Zinc Conditioning 1000 10 11.0 |11.0
Zinc Rougher 40 2 4 11.0 |11.0
Zinc Scavenger 40 ‘ 2 11.0 {11.0
Zinc Regrind 500 | 2000 10 11.5
Zinc 1st Cleaner 50 2 11.5 {11.5
Zinc 2nd Cleaner 40 12.0 |12.0
L  Zinc 3rd Cleaner - 12.5 {12.5
(-
(.
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TEST NO. 21 - Cycle 4
Reagents added g/tonne Time, Minutes pH
Stage

NaZC% NaCN | Z-11 CuSU4 Lime | {Grind | Cond | Froth|} StartfFinish
Primary Grind 1000) 200 20 9.0
Lead Rougher 30 3 9.6 9.4
Lead'Scavenger 40 5 9.3 9.4
Lead Regrind 1000 200
Lead 1st Cleaner 40 2 7 10.6 } 10.5
Lead 2nd Cleaner 30 2 5 10.7 110.4
Lead 3rd Cleaner 20 2 4 10.5 | 10.4
Lead 4th Cleaner 20 2 3 10.5 | 10.4
Zinc Conditioning 1000 10 11.0 | 11.0
Zinc Rougher 40 2 4 11.0 {1 11.0
Zinc Scavenger 40 ' 2 4 11.01{11.0
Zinc Regrind so0 | 2000{| 10
Zinc 1st Cleaner 50 2 11.5 1 11.5
Zinc 2nd Cleaner 30 12.0 { 12.0
Zinc 3rd Cleaner 20 4 12.5 1 12.5
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TEST NO. 21 - Cycle 5
Reagents added g/tonne - Time, Minutes pH
Stage : ‘
NaZCQj NaCN | Z-11 CuSD4 Lime| |Grind | Cond [Froth|{Start{Finish
Primary Grind 1000| 200 20 9.3
Lead Rougher 30 9.6 1 9.4
Lead Scavenger 40 2 9.4 1 9.2
Lead Regrind 1000| 200| 10 10.8
Lead 1st Cleaner 40 2 7 10.5 110.4
Lead 2nd Cleaner 30 2 5 10.6 | 10.5
Lead 3rd Cleaner 30 2 4 10.7 {10.8
Lead 4th Cleaner 20 2 3 10.8 {10.6
Zinc Conditicning 1000 10 11.0 {11.0
Zinc Rougher 40 2 11.0 1 1.0
Zinc Scavenger 40 2 4 11.0 {11.0
Zinc Regrind 500 | 2000]| 10
Zinc 1st Cleaner 50 2 7 11.5 1 11.5
Zinc 2nd Cleaner 30 12.0 }12.0
Zinc 3rd Cleaner 20 12.5 {12.5
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TEST NO. 21

Weight Assays Distribution
Product
% Pb n Fe PhH n Fe
LLead Concentrate 5 1.26 48.60 14.00 7.20 17.18 2.60 0.67
Lead Concentrate 4 1.21 50.10 13.20 6.92 17.01 2.35 0.61
Lead Concentrate 3 1.22 51.70 13.20 6.48 17.69 2.37 0.58
Lead Concentrate 2 0.85 60.40 10.40 4.44 14.34 1.30 0.28
Lead Concentrate 1 0.72 61.00 11.00 4.08 12.27 1.16 0.21
Pb Cleaner Tails 4 0.10 18.90 17.00 15.80 0.52 0.25 0.11
Pb Cleaner Tails 3 0.2% 14.10 18.00 18.60 0.82 0.55 0.29
Pb Cleaner Tails 2 0.26 10.70 14.20 19.90 0.78 0.54 0.38
Pb Scavenger Conc. 1.14 3.80 10.60 24,00 1.21 1.78 2.00
Zinc Concentrate 5 2.07 1.64 52.30 5.18 0.95 15.96 0.79
Zinc Concentrate 4 2.47 2,02 50.40 5.68 1.37 17 .90 1.00
Zinc Concentrate 3 2.05 1.76 53.80 4,92 1.01 16.26 0.74
Zinc Concentrate 2 1.96 1.70 53.30 4.90 0.93 15.40 0.71
Zinc Concentrate 1 1.73 1.60 52.40 4.76 0.78 13.36 0.60
/n Cleaner Tails 3 0.72 2.33 8.00 4,92 0.47 0.84 0.26
in Cleaner Tails 2 . 0.83 2.62 5.80 10.20 0.61 0.71 0.62
Zn Cleaner Tails 1 5 1.15 1.61 2.03 17.70 0.52 0.34 1.50
Zn Cleaner Tails 1 4 1.43 1.53 1.60 13.80 0.61 0.34 1.44
/n Cleaner Tails 1 3 1.26 2.44 3.85 15.90 0.86 0.71 1.47
Zn Cleaner Tails 1 2 1.65 2.10 2.72 26.80 0.97 0.66 3.25
/n Cleaner Tails 1 1 0.60 1.94 2.15 20.40 0.33 .19 0.90
Zn Scavenger Conc. 1.80 1.44 3.08 | 37.00 0.73 0.82 4.90
Tails 5 15.41 0.43 0.39 15.60 1.86 .89 16.56
Tails 4 15.21 0.39 0.32 16.40 1.66 0.72 17.19
Tails 3 15.26 0.39 0.29 1 16.10 1.67 0.65 16.92
Tails 2 14,72 0.40 0.37 15.30 1.5 0.80 15.52
Tails 1 12.81 0.33 0.28 11.90 1.19 0.53 10.49
Calculated Head 100.00 3.57 6.78 14,30 {{100.00 100.00 { 100.00
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TEST NO. 21

Calculated Grades and Recoveries

Weight Assays % Distribution
Product
% Pb n Pb Zn
Comb Pb Concentrate 5.26 53.3 12.6 78.5 9.8
Comb Pb Cleaner Tails 1.71 7.00 12.4 3.4 3.1
Comb 7Zn Concentrate 10.22 1.76 52.4 5.0 78.9
Comb Zn Cleaner Tails 9.44 1.93 3.32 5.1 4.6
Combined Tails 73.41 .39 .33 8.0 3.6
Projected Metallurgical Balance
Weight Assays % Distribution
Product

% Pb n Pb n
Feed 100.0 3.56 6.78 100.0 100.0
Lead Concentrate 5.85 50.1 13.5 82.3 1.7
Zinc Concentrate 10.7 1.82 52.1 5.5 82.2
Tails B82.64 .52 .58 12.2 6.1
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TEST NO. 22 -~ Cycle 1
PURPOSE : Cycle Test
PROCEDURE?:
FEED: Vangorda E
GRIND: 20 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
- Stage
NaZCDj NaCN| Z-11 CuSO4 Lime | |Grind| Cond | Froth||Start {Finish
Primary Grind 4000y 200 20 10.3
Lead Rougher 40 10.3 9.9
Lead Scavenger 40 2 5 9.91 9.8
Lead Regrind 1000} 200 ' 10 - "1 10.4
Lead 1st Cleaner 50 2 7 10.4 4 10.1
Lead 2nd Cleaner 30 2 5 10.4{ 10.2
Lead 3rd Cleaner 20 2 4 10.4 ] 10.3
Lead 4th Cleaner 10 2 3 10.4 | 10.4
Zinc Conditioning 1000 10 11.0] 11.0
Zinc Rougher 30 2 4 11.01 10.8
Zinc Scavenger 40 2 11.0} 10.8
Zinc Regrind 500 | 2000 || 20
Zinc 1st Cleaner 50 2 7 11.5¢ 11.5
Zinc 2nd Cleaner a0 12.01) 12.0
Zinc 3rd Cleaner 20 4 12.51 12.5
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TEST NO. 22 - Cycle 2
Reagents added g/tonne Time, Minutes pH
Stage

Nach; NaCN | Z-11 CuSDa Lime ||Grind | Cand | Froth]{ StartfFinish
Primary Grind 4000} 200 20 9.8
Lead Rougher 40 9.8 9.7
Lead Scavenger 40 2 9.71 9.5
Lead Regrind 1000} 200} 10 10.2
Lead 1st Cleaner 50 2 7 10.4 | 10.2
Lead 2nd Cleaner 30 2 5 10.4 | 10.2
Lead 3rd Cleaner 20 2 4 10.4 { 10.4
Lead 4th Cleaner 10 2 3 10.4 | 10.4
Zinc Conditioning 1000 10 11.0411.0
Zinc Rougher 30 2 4 11.01 11.0
Zine Scavenger 40 2 11.0] 11.0
Zinc Regrind 500 | 2000 20 11.2
Zinc 1st Cleaner 50 2 11.5{11.2
Zinc 2nd Cleaner 30 5 12.0¢112.0
Zinc 3rd Cleaner 20 12.5 | 12.4
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TEST NO. 22 - Cycle 3
Reagents added g/tonne Time, Minutes pH
Stage
NaZC% NaCN | Z-11 CuSUa Lime | |Grind | Cond | Froth||Start|Finish

Primary Grind 4000} 200 20 9.6
Lead Rougher 40 4 61 9.6
Lead Scavenger 40 2 4 .6

Lead Regrind 1000}F 200 10 10.2
Lead 1st Cleaner ) 50 2 7 10.4 110.2
Lead 2nd Cleaner 30 2 5 10.5 { 10.4
Lead 3rd Cleaner 20 2 4 10.5 1 10.4
Lead 4th Cleaner 10 2 3 10.4 {10.5
Zinc Conditioning 1000 10 11.0 1 11.0
Zinc Rougher 30 2 11.0 111.0
Zinc Scavenger - 30 2 1.0 }11.0
Zinc Regrind 500 | 2000 20 10.5
Zinc 1st Cleaner 50 2 11.5 111.5
Zinc 2nd Cleaner 30 2 12.0 112.0
Zine 3rd Cleaner 20 12.5112.2
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TEST NO. 22 - Cycle 4
Reagents added g/tonne Time, Minutes oH
Stage
NaZCD: NaCN { Z-11 CuSD4 Lime | {Grind § Cond | Froth{|Start] FinisH

Primary Grind 40001 200 20 9.6
Lead Rougher 40 2 9.6
Lead Scavenger 40 2 4 9.6 9.5
Lead Regrind 1000} 200} 10 10.2
Lead 1st Cleaner 50 2 7 10.4 1 10.2
Lead 2nd Cleaner 30 2 5 10.5 [ 10.4
Lead 3rd Cleaner: 20 2 4 10.5 110.4
Lead 4th Cleaner 10 2 3 10.4 {10.2
Zinc Conditioning 1000 10 11.0 1 11.0
Zinc Rougher 30 2 4 11.0 {11.0
Zinc Scavenger 40 2 4 11.0 }11.0
Zinc Regrind 500 | 2000 20

Zinc 1st Cleaner 50 2 11.5 | 1.5
Zinc 2nd. Cleaner 30 12.0 }12.0
Zinc 3rd Cleaner 20 12.5 }12.5
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TEST NO. 22 - Cycle 5

Reagents added g/tonne

Time, Minutes pH
Stage
VaZCOE NaCN | Z-11 CuSD4 Lime | | Grind|Cond |Froth ||Start|FinisH
Primary Grind 4000 - 200 20 9.4
Lead Rougher 40 ' 4 9.6 | 9.6
Lead Scavenger 40 2 4 9.6
. Lead Regrind 1000 | 200 | 10 10.3
24 Lead 1st Cleaner 50 2 7 10.4 }110.2
Lead 2nd Cleaner 30 2 5 10.5 }10.3
| Lead 3rd Cleaner 20 2 4 10.5 |10.4
Lead 4th Cleaner 10 2 3 10.5 |10.4
E Zinc Conditioning 1000 10 11.0 {11.0
Zinc Rougher 30 2 4 11.0 {11.0
P Zinc Scavenger 40 4 2 11.0 |11.0
Zinc Regrind 800 1 2000 20
Zinc 1st Cleaner 50 2 8 11.5 |11.5
Lo Zinc 2nd Cleaner 30 12.0 {12.0
| Zinc 3rd Cleaner 20 12.5 [12.5
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TEST NO. 22
Weight Assays % Distribution
Product
% Pb n Fe Pb n Fe
Lead Concentrate 5 0.98 51.70 7.94 13.10 14.80 1.80 0.43
Lead Concentrate 4 1.10 46.50 8.94 15.201] 14.90 2.30 0.56
l.ead Concentrate 3 0.84 51.90 7.36 13.40 12.70 1.40 0.37
Lead Concentrate 2 1.09 48.10 7.58 15.20 15.30 1.90 0.55
Lead Concentrate 1 0.52 67.30 4.94 6.70 10.20 1.30 0.12
Pb Cleaner Tails & 0.22 21.84 10.50 26.00 1.40 g0.50 0.19
Pb Cleaner Tails 3 0.44 13.99 8.50 371.60 1.80 0.90 0.46
Pb Cleaner Tails 2 0.58 9.86 7.20 34,40 1.70 1.00 0.66
Pb Scavenger Conc. 1.71 3.48 5.30 39.10 1.70 2.10 2.22
Zinc Concentrate 5 1.33 2.27 48.82 8.70 0.90 15.20 0.38
Zinc Concentrate 4 1.29 2.31 50.90 7.70 0.90 15.40 0.33
Zinc Concentrate 3 1.38 2.78 47.17 10.02 1.10 15.20 0.46
Zinc Concentrate 2 1.18 1.95 51.73 7.90 0.70 14.30 0.31
Zinc Concentrate 1 0.92 1.40 52.08 6.70 0.40 11.20 0.20
/n Cleaner Tails 3 0.56 2.69 8.50 7.50 G.40 1.10 0.14
Zn Cleaner Tails 2 0.97 3.15 6.30 12.30 0.90 1.40 0.40
/n Cleaner Tails 1 5 1.86 2.20 2.40 25.00 1.20 1.00 1.55
Zn Cleaner Tails 1 4 1.81 2.10 2.10 23.90 1.10 £.90 1.44
/n Cleaner Tails 1 3 1.80 2.42 3.10 25.10 1.30 1.30 1.50
/n Cleaner Tails 1 2 0.80 2.94 4.34 27.10 0.70 0.80 0.72
Zn Cleaner Tails 1 1 0.56 2.20 4.86 29.80 C.40 0.60 0.56
Zn Scavenger Conc. 1.39 2.08 0.96 35.50 0.80 0.30 1.64
Tails 5 15.73 0.66 0.45 33.30 3.00 1.70 17.42
Tails &4 15.63 0.68 0.50 33.10 3.10 1.80 17.21
Tails 3 16.93 80.65 0.46 33.40 3.20 1.80 18.81
Tails 2 16.28 0.68 0.47 3%.10 3.20 1.80 19.01
Tails 1 12.10 0.66 0.50 30.70 2.30 1.40 12.36
Calculated Head 100.00 S 3,43 0 4,27 30.06{]| 100.00 |100.00 100.00
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TEST NO. 22

Calculated Grades and Recoveries

" Weight Assays. % Distribution
Product
% Pb n Pb n
Comb Pb Concentrate L 4.53 " 51.4 7.64 67.9 8.7
Comb Pb Cleaner Tails I 2.95 7.67 6.54 6.6 4.5
|
Comb Zn Concentrate 6.10 2.20 49.9 4.0 71.3
Comb Zn Cleaner Tails u 9.75 2.39 3.31 6.8 7.4
Combined Tails 76.67 .67 47 14.8 8.5
1l
Projected Metallurgical Balance
Weight Assays % Distribution
Product
% Pb Zn Pb n
Feed 100.0 3.43 4.27 100.0 100.0
Lead Concentrate 5.1 49.8 8.15 74.2 9.8
Zinc Concentrate 6.65 2.46 48.9 4.8 76.2
Tails 88.24 .82 .68 21.0 14.0
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TEST NO. 23 - Cycle 1
PURPOSE: Locked Cycle Test - Vangorda Phase 11
PROCEDURE: Standard Fine Cycle Procedure
FEED: Type 4A - Vangorda
GRIND: 20 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage ‘

NazCD.< NaCN| Z-11 CuSUQ Lime | |Grind{ Cond | Froth {Start {Finish
Primary Grind 2000 { 200 20 10.0
Lead Rougher : 30 2 4 | 10.0f 9.8
Lead Scavenger 40 2 4 9.8]1 9.5

| Lead Regrind 1000 | 200 ' 10 10.4

Lead 1st Cleaner 40 2 7 10.41 10.2
Lead 2nd Cleaner 30 2 5 10.41 10.1
Lead 3rd Cleaner 20 2 4 10.51 10.2
Lead 4th Cleaner 10 2 3 10.4{ 10.5
Zinc Conditioning 1000 10 11.01 1.0
Zinc Rougher 40 2 11.0¢ 11.0
Zinc Scavenger 40 2 4 11.01 11.0
Zinc Regrind 500 | 1000 20 9.2
Zinc 1st Cleaner 50 2 11.51 11.0
Zinc 2nd Cleaner 40 2 5 12.01 12.0
Zinc 3rd Cleaner 40 - 2 4 12.2} 12.2
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TEST NO. 23 - Cycle 2
Reagents added g/tonne Time, Minutes pH
Stage

\laZCU3 NaCN | Z-11 CuSD4 Lime | [Grind | Cond |Froth|{Start|Finish
Primary Grind 20001 200 20 9.4
Lead Rougher 50 9.5 9.4
Lead Scavenger 50 4 9.4y 9.2
Lead Regrind 2000 200 ° 10
Lead 1st Cleaner 40 2 7 10.4] 10.2
Lead 2nd Cleaner 30 2 5 10.41 10.2
Lead 3rd Cleaner 20 2 4 10.5] 10.4
Lead 4th Cleaner 10 2 3 10.6] 10.5
Zinc Conditioning 1000 10 11.0] 11.0
Zinc Rougher 40 2 | 4 11.0] 11.0
Zinc Scavenger 40 2 11.06} 11.0
Zinc Regrind 500¢ 3000 20 9.4
Zinc 1st Cleaner 70 2 7 11.54 11.5
Zinc 2nd Cleaner 50 12.0f 12.0
Zinc 3rd Cleaner 20 2 4 12.2] 12.2
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TEST NO. 23 - Cycle 3
Reagents added g/tonne Time, Minutes pH
Stage

NaZCD3 NaCN| Z-11 CuSU4 Lime | |Grind} Cond | Froth}|Start |Finish
Primary Grind 2000 | 200 | 20 9.4
Lead Rougher ' 50 2 4 9.41 9.3
Lead Scavenger 50 2 | 9.3 9.3
Lead Regrind 2000 | 200 ' 10 - _
Lead 1st Cleaner 40 2 7 10.51 10.4
Lead 2nd Cleaner 30 2 5 10.4 1 10.4
Lead 3rd Cleaner 20 2 4 10.5] 10.3
Lead 4th Cleaner 10 2 3 10.4 | 10.2
Zinc Conditioning 1000 10 11.01 11.0
Zinc Rougher 40 2 11.01 11.0
Zinc Scavenger 40 2 11.01¢111.0
Zinc Regrind 500 | 4000 20 10.0
Zinc 1st Cleaner 70 2 7 11.5{11.5
Zinc 2nd Cleaner 50 2 6 12.0112.0
Zinc 3rd Cleaner 30 2 4 12.2112.2
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- TEST NO. 23 - Cycle &4
. Reagents added g/tonne Time, Minutes pH
Stage
: NaZCOj NaCN | Z-11 CuSD4 Lime | |Grind | Cond |Froth]{Start{Finish
Primary Grind 2000} 200 20 9.4
Lead Rougher 50 2 4 9.4 9.3
Lead Scavenger 50 2 4 9.3 9.2
) Lead Regrind 2000 200 ° 10 10.3
f Lead 1st Cleaner | 40 2 7 10.4 10.2
‘ Lead 2nd Cleaner 30 2 | s 10.4| 10.3
{’ Lead 3rd Cleaner 20 2 4 10.4 10.2
) Lead 4th Cleaner 10 2 3 10.4} 10.3
- Zinc Conditioning 1000 10 11.0 11.0
» Zinc Rougher 40 2 11.00 11.0
[ Zinc Scavenger 40 2 11.00 11.0
| Zinc Regrind '500{ 5000 10.7
. Zinc 1st Cleaner 70 1.5 11.5
| Zinc 2nd Cleaner 50 2 12.0] 12.0
. Zinc 3rd Cleaner 30 12.31 12.3
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TEST NO. 23 - Cycle 5
r— Reagents added g/tonne Time, Minutes pH
Stage
Nazt% NaCN | Z-11 CuSD4 Lime | |Grind | Cond | Froth{|Start{Finish
Primary Grind 2000] 200 20 9.4
Lead Rougher 50 : 2 4 9.4 9.3
Lead Scavenger 50 ' 2 4 9.3 9.2
- Lead Regrind ' 10°
Lead 1st Cleaner 40 2 7 10.4 1 10.4
Lead 2nd Cleaner 30 2 | 5 |{10.3] 10.2
Lead 3rd Cleaner 20 2 4 10.4 10.5
Lead 4th Cleaner 10 2 3 10.4 LT
- Zinc Conditioning 1000 10 1.0 11.0
Zinc Rougher 40 2 11.0¢1 11.0
Zinc Scavenger 40 2 1.0 1M1.0
- Zinc Regrind 500 | s000|([ 20
Zinc 1st Cleaner 70 2 11.5 11.5
Zinc 2nd Cleaner 50 2 5 12.0 | 12.0
Zinc 3rd Cleaner 30 2 4 12.5 12.5
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TEST NO. 23

Weight Assays % Distribution
Product
% Pb n Fe Pb Zn Fe
LLead Concentrate 5 1.42 34.40 6.36 9.34 16.98 2.13 1.20
Lead Concentrate 4 1.01 45.40 5.66 8.64 15.94 1.35 0.79
Lead Concentrate 3 1.11 42.80 5.98 9.00 16.51 1.57 0.90
Lead Concentrate 2 1.17 41.00 6.36 9.78 16.67 1.76 1.03
Lead Concentrate 1 1.00 41.40 5.80 8.40 14,39 1.37 0.76
Pb Cleaner Tails 4 0.28 4.64 7.59 16.10 0.45 0.50 0.41
Pb Cleaner Tails 3 0.28 3.82 7.12 17.10 0.37 0.47 0.43
Pb Cleaner Tails 2 0.64 2.65 6.44 18.10 0.59 0.97 0.47
Pb Scavenger Conc. 1.97 1.56 4.72 17.00 1.07 2.19 3.02
Zinc Concentrate 5 1.29 1.22 52.70 6.72 v0f55 16.04 0.78
Zinc Concentrate 4 1.30 1.08 51.10 6.08 0.49 15.67 0.71
Zinc Concentrate 3 1.40 1.62 49.60 7.80 0.79 16.38 0.98
Zinc Concentrate 2 1.29 1.26 50.00 7.84]1 0.56 15.22 0.91
Zinc Concentrate 1 0.78 0.38 52.00 5.62 0.10 9.57 0.40
/n Cleaner Tails 3 0.37 1.49 7.45 3,43 0.19 0.65 0.1
Zn Cleaner Tails 2 0.99 1.70 6.82 9.66 0.59 1.59 0.86
/n Cleaner Tails 1 - 5 2.23 0.79 1.41 31.80 C.61 0.74 6.40
Zn Cleaner Tails 1 - 4 2.16 0.81 1.78° 25.40 0.61 0.91 4.95
Zn Cleaner Tails 1 - 3 3.48 0.64 0.97 32.00 0.77 0.80 10.04
Zn Cleaner Tails 1 - 2 1.84 - 0.92 2.83 29.00 0.59 1.23 4.81
/n Cleaner Tails 1 - 1 1.20 1.58 10.00 18.50 0.66 2.83 2.00
Zn Scavenger Conc. 2.59 0.78 1.80 40.40 0.70 1.10 9.44
Tails 5 ©15.25 0.40 0.33 9.31 2.12 1.19 12.81
Tails 4 14.99 0.42 0.32 8.06 2.19 1.13 10.90
Tails 3 14.51 0.42 0.33 8.51 2.12 1.13 11.14
Tails 2 13.95 0.39 0.28 6.79 1.89 0.92 8.54
Tails 1 11.51 0.37 0.23 4.44 1.48 0.62 4.61
Calculated Head 100.00 : 2.88 4.24 11.08 }{100.00 {100.00 100.00
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TEST NO. 23

Calculated Crades and Recoveries

Weight Assays Distribution
Product
% Pb n Pb n
Comb Pb Concentrate 5.71 40.6 6.06 80.5 6.2
Comb Pb Cleaner Tails 3.17 2.25 5.53 2.5 4.1
Comb Zn Concentrate 6.06 1.18 50.98 2.5 72.9
Comb Zn Cleaner Tails 14.86 .91 2.63 4.7 8.8
Combined Tails 70.21 .40 .30 9.8 5.0
Projected Metallurgical Balance
Weight Assays % Distribution
Product
% Pb n Pb Zn
Feed 100.0 2.88 4,24 100.0 100.0
Lead Concentrate 5.9 40.2 6.04 82.9 8.5
' Zinc Concentrate 6.79 1.32 51.1 3.7 81..8
Tails 87.27 46 47 14.0 3.7
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- TEST NO. 24 - Cycle 1
PURPOSE: Locked Cycle Test
PROCEDURE : Standard Cycle Procedure
FEED: Vangorda G
GRIND: Fine

Reagents added g/tonne Time, Minutes pH
Stage
NaZC% NaCN | Z-11 CuSD4 Lime | |Grind | Cond { Frothj| Start|Finish

Primary Grind 1000} 300 30 9.8
Lead Rougher - 40 9.8 9.2
Lead Scavenger 40 2 9.1 8.8

- Lead Regrind 1000} 300 20 10.6
Lead 1st Cleaner 40 2 7 10.5 110.2
Lead 2nd Cleaner 30 2 5 10.5 110.2
Lead 3rd Cleaner 20 2 4 10.5 { 10.4
Lead 4th Cleaner 20 2 3 10.4 1 10.2
Zinc Conditioning 1000 10 11.0111.0
Zinc Rougher 50 2 11.0 1 11.0
Zinc Scavenger 40 ‘ 2 11.0 { 11.0
Zinc Regrind 500 | 2000 20 9.4
Zinc 1st Cleaner 40 2 7 1.5 1 11.5
Zinc 2nd Cleaner 30 12.0 1 12.0
Zine 3rd Cleaner 20 4 12.5 1 12.5
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NO.

24 - Cycle 2

Reagents added g/tonné Time, Minutes pH
Stage
VazCO} NaCN}{ Z-11 CuSU4 Lime | )Grind| Cond | Froth{] StartfFinish
‘ Primary Grind 1000 | 300 30 9.3
Lead Rougher 40 3 .8 9.7
) Lead Scavenger 40 . 2 5 9.6 9.2
Lead Regrind 1000 | 300 20
Lead 1st Cleaner | 40 2 | 7 10.5 | 10.4
Lead 2nd Cleaner 30 2 5 10.4 1 10.2
Lead 3rd Cleaner 20 2 4 10.5 1 10.4
Lead 4th Cleaner 20 2 3 10.5 | 10.2
Zinc Conditioning 1000 10 1.0 11.0
Zinc Rougher 30 2 3 11.01 11.0
Zinc Scavenger 40 2 11.01 11.0
Zinc Regrind 500 | 1000 20 9.4
Zinc 1st Cleaner 140 2 11.81 11.5
- Zinc 2nd Cleaner 50 5 12.0] 12.0
Zinc 3rd Cleaner 30 4 |]12.5] 12.3

"
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TEST NO. 24 - Cycle 3
Reagents added g/tonhe Time, Minutes pH
Stage
NaZC% NaCN | Z-11 CUSU4 Lime| |Grind | Cond | Froth|{ Start{Finish
Primary Grind 100C| 300 30 9.7
Lead Rougher 40 9.7 9.4
Lead Scavenger 40 2 9.4 9.2
Lead Regrind 1000| 300 20 10.7
Lead 1st Cleaner 40 2 7 {]10.7 { 10.6
Lead 2nd Cleaner 30 2 5 10.5 | 10.4
Lead 3rd Cleaner 20 2 4 10.5 } 10.5
' Lead 4th Cleaner 20 2 3 10.5 | 10.4
Zinc Conditioning 1000 10 11.0 | 11.0
Zinc Rougher 50 2 11.0111.0
Zinc Scavenger 40 2 11.0 1 11.0
Zinc Regrind 500 {2000 20 '
Zinc 1st Cleaner 100 2 11.5 1 11.5
| Zinc an Cleaner 50 12.0112.0
Zinc 3rd Cleaner - 4 12.5112.5
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TEST NO. 24

Weight Assays % Distribution
Product
o Pb in Fe Pb n Fe
Lead Concentrate 3 1.52 64.00 8.44 4,90 27.10 1.80 0.51
Lead Concentrate 2 1.31 66.60 8.60 3.80 24.30 1.60 0.33
lLead Concentrate 1 1.05 66.80 8.16 3.40 19.50 1.20 0.24
Pb Cleaner Tails 4 0.21 37.80 16.82 9.60 2.20 0.50 0.14
Pb Cleaner Tails 3 0.25 33.80 16.05 10.70 2.40 0.60 0.18
Pb Cleaner Tails 2% 0.51 6.25 8.33 34.40 0.90 0.60 1.20
Zinc Concentrate 3 3.80 1.84 52.10 4.70 1.90 28.50 1.22
Zinc Concentrate 2 3.33 1.92 50.60 4.90 1.80 24.30 T.11
Zinc Concentrate 1 2.08 0.74 55.80 4.30 0.40 16.70 0.61
Zn Cleaner Tails 3 1.38 2.62 15.39 4.90 1.00 3.10 0.46
/n Cleaner Tails 2 2.14 2.97 12.70 7.20 1.80 3.90 1.05
/n Cleaner Tails 1 - 3 3.14 2.50 7.10 12.00 2.20 3.20 2.58
/n Cleaner Tails 1 - 2 2.23 2.171 6.70 12.70 1.30 2.20 1.94
/n Cleaner Tails 1 - 1 1.58 3.16 17.50 10.50 1.40 4.00 1.13
Zn Scavenger Conc. 2.84 3.20 6.16 18.80 2.50 2.50 3.65
Tails 3 25.00 0.48 0.42 16.70 3.30 1.50 28.56
Tails 2 24.48 0.48 0.57 16.90 3.30 2.00 28.30
Tails 1 23.15 0.42 0.51 16.90 2.70 1.70 26.76
Calculated Head 100.00 - 3.59 6.94 14.62) 100.00 {100.00 100.00

* calculafed estimate
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TEST NO. 24

Calculated Grades and Recoveries

Weight Assays Distribution
Product
% Pb Zn Pb n
Comb Pb Concentrate 3.88 65.6 8.42 70.9 4.6
Comb Pb Cleaner Tails .97 20.2 12.16 5.5 1.7
Comb Zn Concentrate 9.21 1.62 52.39 4.1 69.5
Comb Zn Cleaner Tails 13.31 2.75 9.83 10.2 19.0
Combined Tails 72.63 46 .50 9.3 5.2
Projected Metallurgical Balance
Weight Assays % Distribution
Product
% Fb n Pb Zn
Feed 100.0 3.59 6.94 100.0 100.0
Lead Concentrate 4,36 64.0 8.44 78.4 5.3
Zinc Concentrate 10.71 1.84 52.1 5.5 80.4
Tails 84.93 .71 1.47 16.0 14.3
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TEST NO. 25 - Cycle 1
PURPQOSE : Locked Cycle Test
PROCEDURE : Standard Cycle Procedure
FEED: Type BCD
GRIND: Fine
: Reagents added g/tonne Time, Minutes pH
Stage

NaZCUE NaCN{| Z-11 CuSDa Lime | {Grind|Cond |Froth |i{Start |Finish
Primary Grind 1500 200 20 9.5
Lead Rougher 60 9.5 9.1
Lead Scavenger 60 2 9.5 9.1
Lead Regrind 1500 | 200 10 10.6
Lead 1st Cleaner 30 2 5 10.7 | 10.5
lLead 2nd Cleaner 20 2 4 10.51 10.4
Lead 3rd Cleaner 10 2 3 10.3 1 10.0
Lead 4th Cleaner 10 2 2 10.0} 10.0
 Zinc Conditioning :500 10 11.0] 11.0
Zinc Rougher 30 2 3 11.01 11.0
Zinc Scavenger 30 , 2 3 11.0411.0
Zinc Regrind 250 { 10001 20 11.4
Zinc st Cleaner 30 2 4 11.5 | 11.3
Zinc 2nd Cleaner 20 2 3 12.0111.9
Zinc 3rd Cleaner 20 2 2 12.3 ] 12.2
Zinc 4th Cleaner - 2 2 12.2 1 12.2
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TEST NO. 25 - Cycle 2
Reagents added g/tonne Time, Minutes pH
Stage
NaZC% NaCN | Z-11 CuSD4 Lime| |Grind | Cond | Froth|{ Start|Finish
Primary Grind 15004 200 20 9.6
Lead Rougher 30 2 9.6 9.4
Lead Scavenger 30 3 9.6 9.4
Lead Regrind 1000f 200 | 10
Lead 1st Cleaner 30 2 5 10.6 | 10.3
Lead 2nd Cleaner 20 2 3 10.2 § 10.2
Lead 3rd Cleaner 10 2 3 10.2 }10.0
Lead 4th Cleaner - 2 2 9.9 1 9.8
Zinc Conditioning 500 10 11.0 | 11.0
Zinc Rougher 30 2 11.0 | 11.0
Zinc Scavenger 30 2 171.0 | 11.0
Zinc Regrind 250 | 500 20 11.8
Zinc 1st Cleaner 30 2 4 1.8 | 11.7
~Zinc 2nd Cleaner 20 2 3 1.8 | 11.7
Zinc 3rd Cleaner 20 2 2 12.0 {12.0
Zinc 4th Cleaner - 2 2 12.2 }12.2

95



KMO50

TEST NO. 25 - Cycle 3
Reagents added g/tonne Time, Minutes pH
Stage ;

PwiﬂDj NaCN | Z-11 CuSD4 Lime | |Grind | Cond | Froth|{ Startfinish
Primary Grind 15001 200 20 9.0
Lead Rougher 30 9.6 9.2
Lead Scavenger 30 2 3 9.61 9.2
Lead Regrind 1000 200 10

- Lead 1st Cleaner 30 2 5 10.7 | 10.6
Lead 2nd Cleaner 20 2 4 10.3 ] 10.0
Lead 3rd Cleaner 10 2 | 3 {|10.3]10.0
Lead 4th Cleaner - 2 2 10.2 | 10.1
Zinc Conditioning 500 10 11.0) 11.0
Zinc Rougher 30 2 3 12.0112.0
Zinc Scavenger 30 ‘ 2 3 12.0 | 12.0
Zinc Regrind 250 | 500 20 11.7
Zinc 1st Cleaner 30 2 4 | 11.7|11.7
Zinc 2nd Cleaner 20 2 3 12.0 1 11.8
Zine 3rd Cleaner 20 2 2 {]12.212.3
- Zinc 4th Cleaner - 2 2 12.3112.2
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TEST

NO. 25 - Cycle 4

Reagents added g/tonhe Time, Minutes pH
Stage '

NaZC% NaCN | Z-11. CuSO4 Lime {|Grind { Cond | Froth|]|Startfinish
Primary Grind 15001 200 20 9.0
Lead Rougher 30 9.5 9.0
Lead Scavenger 30 2 3 9.5 9.0
Lead Regrind 1000] 200 10 10.7
Lead 1st Cleaner 30 2 5 |{10.7 | 10.6
Lead 2nd Cleaner 20 2 4 10.3 | 10.2
Lead 3rd Cleaner 20 2 3 10.3 1 10.2
Lead 4th Cleaner - 2 2 10.3 1 10.3
Zinc Conditioning 500 10 11.5111.5
Zinc Rougher 30 2 3 11.5111.5
Zinc Scavenger 30 ‘ 2 11.5 §11.5
Zinc Regrind 250 | 500 10 1.6
Zinc 1st Cleaner 30 2 5 1{11.8 |11.7
Zinc 2nd Cleaner 20 2 4 12.0 | 11.9
Zinc 3rd Cleaner 20 2 3 |{12.0{12.0
Zinc 4th Cleaner - 2 2 12.3 1 12.3
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TEST NO. 25 - Cycle 5
Reagents added g/tonne Time, Minutes pH
Stage
NaZCD3 NaCN | Z-11 CuSU4 Lime | |Grind | Cond | Froth{| Start]Finish

Primary Grind 1500 200 20 9.2
Lead Rougher 30 9.5 9.2
Lead Scavenger 30 v 2 3 9.5 9.2
Lead Regrind 1000 200 10 10.9
Lead 1st Cleaner 30 ' 2 5 []10.9]10.7
Lead 2nd Cleaner 20 2 4 10.4 | 10.3
Lead 3rd Cleaner 20 2 3 10.3 | 10.3
Lead 4th Cleaner - 2 2 |]10.3{10.3
Zinc Conditioning 10 11.5 1 11.5
Zinc Rougher 30 2 3 11.5111.5
Zinc Scavenger 30 2 3 11.5 1 11.5
Zinc Regrind | 250 | 500 20

Zinc 1st Cleaner 30 2 5 11.8 { 11.6
Zinc 2nd Cleaner 20 2 4 12.0 | 12.0
Zinc 3rd Cleaner 20 2 3 12.2112.1
Zinc 4th Cleaner - 2 2 12.3 [ 12.3
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TEST NO. 25

Weight Assays % Distribution
Product .
% Pb n Fe Pb Zn Fe
L ead Concentrate 5 0.73 47.90 4.72 12.80 16.99 1.03 D.44
Lead Concentrate 4 0.64 52.00 3.79 10.90 16.17 0.73 0.33
Lead Concentrate 3 0.50 55.00 3.64 9.68 13.36 0.54 0.23
Lead Concentrate 2 0.75 47.10 4.56 13.00 17.16 1.02 0.46
L ead Concentrate 1 0.49 54.80 4.64 9.84 13.04 0.68 0.23
Pb €leaner Tails 4 0.39 17.50 6.90 25.50 3.32 0.80 0.47
Pb Cleaner Tails 3 0.35 12.20 4.86 29.50 2.07 0.51 0.48
Pb Cleaner Tails 2 0.37 7.66 4.74 30.90 1.37 0.52 0.53
Pb Scavenger Conc. 1.01 2.12 3.70 28.70 1.04 1.12 1.36
Zinc Concentrate 5 1.00 0.46 49.40 12.70 0.22 14.77 0.59
Zinc Concentrate 4 1.20 1.20 44.00 18.20 0.70 15.78 1.02
Zinc Concentrate 3 1.00 0.50 49.90 12.60 0.24 14.92 0.59
Zinc Concentrate 2 1.00 0.42 51.20 10.90 0.20 15.30 0.51
Zinc Concentrate. 1 0.76 0.38 49.50 10.80 0.14 11.24 0.38
/n Cleaner Tails 4 0.35 2.51 31.10 25.80 0.43 2.21 0.42
/n Cleaner Tails 3 0.36 2.78 17.80 28.80 0.49 1.92 0.49
Zn Cleaner Tails 2 0.51 2.05 8.26 36.40 0.51 1.26 0.87
/n Cleaner Tails 1 - 5 2.17 0.87 2.80 38.80 0.92 1.82 3.94
/n Cleaner Tails 1 - & 1.62 0.82 5.72 35.80 0.65 2.77 2.71
/n Cleaner Tails 1 - 3 1.60 1.20 5.03 35.00 0.93 2.4 2.62
/n Cleaner Tails 1 - 2 1.29 1.39 5.73 33.80 0.87 2.21 2.04
Zn Cleaner Tails 1 ~ 1 1.12 1.26 6.18 33.40 0.68 2.07 1.75
| Zn Scavenger Conc. 2.68 0.82 0.90 38.901] 1.07 0.72 4.88
Tails 5 15.53 0.20 0.15 19.00 1.51 0.70 13.80
Tails 4 15.52 0.19 0.14 19.70 1.43 0.65 14.30
Tails 3 17.60 0.20 0.14 23.00 1.71 0.74 18.94
Tails 2 16 .39 0.19 0.17 21.20 1.51 0.83 16.25
Tails 1 13.03 0.20 0.19 15.40 1.27 0.74 9.39
Calculated Head 100.00 2.06 “3.35 '271.38 11 100.00 {100.00 100.00
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TEST NO. 25

Calculated Grades and Recoveries

Weight Assays Distribution
Product
% Pb n Pb Zn
Comb Pb Concentrate 3.11 50.8 4.30 76.7 4.0
Caomb Pb Cleaner Tails 2.12 7.58 4.66 7.8 3.0
Comb Zn Concentrate 4.96 63 48.6 1.5 72.0
Comb Zn Cleaner Tails 11.70 1.15 5.27 6.6 17 .4
Combined Tails 78.07 .20 .16 7.43 3.7
Projected Metallurgical Balance
Weight Assays Distribution
Product
% Pb n Pb Zn
Feed 100.0 2.06 3.35 - 100.0 100.C
Lead Concentrate 3.46 51.2 4.11 86.0 4,2
Zinc Concentrate 5.68 .75 47.5 2.0 B80.5
Tails 90.86 .27 .26 12.0 15.3
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TEST NO. 26
PURPQSE:: Regrind Test
PROCEDURE:: Vary Regrind.Time
FEED: Vangorda A
GRIND: 30 minutes in laboratory rod mill at 65% solids
Reagents added g/tonne Time, Minutes pH
Stage

NaZCD: NaCN | Z-11 CuSU4 Lime | { Grind|{Cond [Froth {|Start {Finish
Primary Grind 1000 { 200 30 8.6
Lead Ro/Sc 100 2 10 9.51 9.1
Lead Regrind 1000 } 200 30 . 10.3
Lead 1st Cleaner 50 2 8 10.3¢ 10.1
Lead 2nd Cleaner 20 2 5 10.31 10.1
Lead 3rd Cleaner 10 2 4 10.31 10.1
Lead 4th Cleaner - 2 3 10.31 10.1
Zinc Conditioning 500 10 11.01 11.0
Zinc Ro/Sc 50 2 5 11.01 11.0
Zinc Regrind 100 | 1000 30
Zinc 1st Cleaner 50 2 8 11.51 11.5
Zinc 2nd Cleaner 20 2 4 12.01 11.9
Zinc 3rd Cleaner 20 2 3 12.0} 12.0
Zinc 4th Cleaner - 2 3 12.0] 12.0
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TEST NO. 26

Weight Assays % Distribution
Product '

%a Pb Zn Fe Pb n Fe
Pb Cleaner Conc. © 4,024 45.10) 5.904) 8.79 64.751 6.15] 2.85
Pb Cleaner Tails 0.92{| 10.00{ 6.66 16.10 3.291 1.591 1.20
Pb Cleaner Tails 1.32 6.661 5.96 |15.40 3.131 2.03] 1.63
Pb Cleaner Tails 2.47 4.10} 5.25}117.00 3.611 3.35| 3.37
Zn Cleaner Conc. 1.43 1.17 | 55.60 | 7.37 0.60| 20.63| 0.85
Zn Cleaner Tails 0.37 3.03 | 44,401 9.40 0.40] 4.21} 0.28
|zZn Cleaner Tails 1.01 3.26140.90 1 11.10 1.17 ] 10.67 } 0.90
Zn Cleaner Tails 2.35 2.52 | 14.60 | 26.60 2,121 8.90}1 5.04
Zn Cleaner Tails 20.81 0.97| 6.06 |34.20 7.20| 32.65} 57.25
Tails 65.30 0.59| 0.58} 5.07 13.741 9.81| 26.64
Calculated Heéd 100.00 2.80 ] 3.86 {12.43 100.00 {100.00 (0o0.00
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© KMOS50

TEST NO. 27

PURPOSE: Regrind Test

PROCEDURE : Vary Regrind Time

FEED: Vangorda Compo 4G

GRIND: 30 minutes in laboratory rod mill at 65% solids

Reagents added g/tonne Time, Minutes pH
Stage '
NaZCDj NaCN { Z-11 CuSD4 Lime | |Grind | Cond {Froth||Start|Finish

Primary Grind 10001 200 30 9.7
Lead Ro/Sc 100 2 10 9.7 9.5
Lead Regrind 1000f 200 30 10.4
Lead 1st Cleaner 50 2 7 10.4 | 10.1
Lead 2nd Cleaner 30 2 5 10.4 10.2
Lead 3rd Cleaner 10.4 § 10.3
Lead 4th Cleaner 10.4 | 10.4
Zinc Conditioning 1DOU 10 11.01 11.0
Zinc Ro/Sc 120 2 9 1.0 11.0
Zinc Regrind 500} 2000 30 11.4
Zinc 1st Cleaner 100 100 2 10 M.5 1 1.3
" Zinc 2nd Cleaner 50 2 4 12;0 12.0
Zinc 3rd Cleaner 20 2 3 12.0 12.0
Zinc 4th Cleaner - 2 3 12.0 | 12.0
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TEST NO. 27

Product Weight Assays % Distribution

% Pb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 4,97 (| 63.20 B8.71 1 4.65 80.761 6.23} 1.44
Pb Cleaner Tails 0.3011 18.70¢1 17.20 { 19.20 1.461 0.751 0.36
Pb Cleaner Tails 0.75}| 10.40} 16.20 | 21.60 2,011 1.751 1.01
Pb Cleaner Tails 2.01 4.04112.10 | 22.70, 2.091 3.51]| 2.85
Zn Cleaner Conc. 7.75 0.58 | 60.10 § 4.14 1.16 | 67.04| 2.00
Zn Cleaner Tails 0.22 2.311 38.80 } 10.10 0.13{ 1.23] 0.14
Zn Cleaner Tails 0.76 1.95] 39.10 | 9.91 0.381 4.271{ 0.47
Zn Cleaner Tails 1.09 2.34 1 22.10 {15.70 0.66%F 3.47% 1.07
Zn Cleaner Tails 4.75 1.63}1 9.70 | 20.50 1.99{ 6.63] 6.08
Tails 77.40 0.47 | 0.46 }17.50 9.361 5.12] 84.57
Calculated Head 100.00 3.89] 6.95(16.02 100.00 {100.00 |100.00
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KMO50

TEST NO. 28

PURPOSE : Regrind Effects

PROCEDURE : Vary Regrind Time

FEED: Vangorda A

GRIND: 30 minutes in laboratory rod mill at 65% solids

Reagents added g/tohne Time, Minutes pH
Stage
NaZC% NaCN { Z-11 CuSDa Lime ||Grind { Cond |Froth{{Start|Finish

Primary Grind 10001 200 30 8.
Lead Ro/Sc 100 2 10 9.5 9.
Lead Regrind 1000} 200 30, 10.
Lead 1st Cleaner 50 2 8. 10.4 | 10.
Lead 2nd Cleaner 20 2 5 10.4 | 10.
Lead 3rd Cleaner 10 2 4 10.3 | 10.
Lead 4th Cleaner - 2 3 10.3 | 10.
Zinc Conditioning 1000 10 11.0 11.
Zinc Ro/Sc 70 2 8. {111.01 11.
Zinc Regrind 100 {1000 30 11.
Zinc 1st Cleaner 100 2 7 1M.51 1.
- Zinc 2nd Cleaner . 30 2 5 M.7 1 11.
Zinc 3rd Cleaner 20 2 4 11.9 1 1.
Zinc 4th Cleaner - 2 3 12.0 | 12.
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Test No. 28
Weight Assays % Distribution
Product

b Pb Zn Fe: Pb Zn Fe
Pb Cleaner -Conc. 4.42 11 52.10}1 5.20 ) 7.69 80.42f 5.56} 3.00
Pb Cleaner Tails 0.42 7.21 B8.43 }114.80 1.07) 0.87 0.55
Pb Cleaner Tails 0.76 4,521 8.43 116.00 1.20{ 1.55{ 1.07
Pb Cleaner Tails 1.78 2.96{ 7.00 |19.40 1.841 3.01] 3.04
Zn Cleaner Conc. 4,38 0.71}157.80 | 6.90 1.091 61.29 | 2.67
Zn Cleaner Tails 0.60 1.90 { 46.10 | 8.03 0.40 6.72} 0.43
Zn Cleaner Tails 0.89 1.66 | 20.30 | 9.27 0.51} 4.36} 0.73
/n Cleaner Tails 1.26 1.85111.50 {17.90 0.81 3.51 1.99
/n Cleaner Tails 9.01 0.971 3.40 [19.70 3.05) 7.41115.67
Tails | 76.47 0.36 1 0.31 {10.50 9.61| 5.73170.85
quculated Head 100.00 2.86 | 4.13 111.33 100.00 {100.00 j100.00
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KHML50

TEST NG. 29
PURPGSE : Repeat Test 15
“ROCEDURE : Standard soda ash cyanide
FEED: 1 kg. New BCD Vangorda
GRIND: 30 minutes in laboratory rod mill at 65% solids
Reagents added g/tbnne Time, dinutes pH
Stage

Nazﬁ% NaCN | Z-11 CuSD4 Cal trind|Cond |Froth |{Start{Finish
Primary Grind 15C0 | 3G 34 9.4
Lead Ro/Sc 260G 2 7 9.4 8.3
Lead Regrind 160G | 3806 10.4
Lead "1st Cleaner 40 2 7 16.51 9.8
Lead 2nd Cleaner 20 2 3 1G.51 18.3
Lead 3rd Cleaner 20 2 2 10.51 13.3
Lead 4th Cleaner 20 2 2 1G6.5] 10.3
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Test 29 .

Weight Assays % Distribution
Product

% Pb n Fe ] n Fe
Pb Cleaner Conc. 4} 1.94 51.35| 4.38) 12.67 Su.68f 3.17} 1.09
Pb Cleaner Tails 4} 0§.42 29.69} 5.82| 22.08 6.341 5.91 G.41
°b Cleaner Tails 3|} 0.82 21.271 5.63| 26.43 8.90 1.73f U.96
b Cleaner Tails 2| 2.36 7.64) 3.57} 34.25 9.16f 3.141 3.58
Tails 94.45 0.52] 2.59} 22.47 24.92) 91.06} 93.95
Calculated Head "100.00 1.977 2.69} 22.59 100.00{ 100.60}100.00C
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KMO50

TEST NO. 30

FURFOSE: Repeat Test 15

PROCEDURE : Standard soda ash - cyanide

FEED: 1 kg. New 5CD Vangorda

GRIND: 30 minutes in laboratory rod mill at 65% solids

Reagents added g/tonne Time, Minutes pH
Stage ~
NaZC% NaCN | Z-11 CuSGa Cal | |Grind | Cond | FrothjjStart|{Finish

- Primary Grind 200 | 308 30 9.5

Lead Ro/Sc 200 2 7 9.5 9.0

Lead Regrind 100C | 360 1C.5

Lead 1st Cleaner 40 2 5 10.5 {10.2

Lead 2nd Cleaner 20 2 4 16.5 110.5

Lead 3rd Cleaner 20 2 3 10.5 110.4

Zinc Conditioning 560 10 11.C | 11.0

Zinc Ro/Sc 63 2 6 1.3 111.2
Zinc Regrind 1000 15

Zinc 1st Cleaner 160 2 5 11.5 111.3

Zinc 2nd Cleaner 50 2 4 11;8 11.8

Zinc 3rd Cleaner 3G 2 3 12.2 112.2

Zinc 4th Cleaner 20 2 2 12.3
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Test 30

Weight] Assays % Distribution
Product
% Fb Zn Fe Pb Zn Fe
Pb Cleaner Conc. 3.51 40.77{ 4.23| 17.42 73.03f 5.58] 2.67
| Pb Cleaner Tails 0.94 11.76} 5.63] 32.08 5.631 1.98] 1.32
Pb Cleaner Tails 1.89 5.291 3.89} 35.24 5.1 2.76f 2.91
Zn Cleaner Conc. 4.74 1.141 42.80} 16.63 2.76f 76.211 3.45
Zn Cleaner Tails 0.47 3.421 14.50} 29.50 0.682{ 2.56f O0.61
Zn Cleaner Tails 0.71 2.76] 8.15] 34.45 1.66} 2.18}p 1.07
Zn Cleaner Tails 1.10 1.991 4.081 34.05 1.12) 1.69}1 1.64
Zn Cleaner Tails 3.67 G.88} 1.49}% 33.86 1.65) 2.05f 5.44
Tails 82.98 0.21] 0.164 22.28 8.901 4.99} B0.89
Calculated Head 100.00 1.961 2.66§ 22.85 100.00}100.004100.C0
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Ore Type
4G
4E
4p

4BCD

APPENDIX III

BOND TEST DATA

Bond Index
5.7
6.7
9.7

8.5



KAMLOOPS RESEARCH & ASSAY

LABORATORY LIMITED

BOND BALL MILL GRINDABILITY TEST

TEST NO. KMO50
ORE SAMPLE Vangorda 4A
SIEVE SIZE TESTED 150 Mesh
WEIGHT OF 700 ML. SAMPLE 1570.1
1/3.5 OF WEIGHT 448 .6
% MINUS SIEVE SIZE TESTED 19% - 150 Mesh
' . Grams of -150 Mesh
Cycle New Feed (g) | [No. of Rev In Product | In Feed Net ProdyctNet Per Rev
1 1570.1 100 413.1 298.3 114.8 1.15
2 413.1 322 537.0 78.5 452.5 1.41
3 531.0 247 530.1 100.9 429.2 1.74
4 530.1 200 478 .1 100.7 377.4 1.89
5 478.1 189 441.4 90.8 350.6 1.86
6 441.4 196 473.0 83.9 389.1 1.99
7
8
9
10
BONDS WORK INDEX FORMULA
Wi = 44.5/(Pi"? x abp"®% (10/F - 10/{F))
Where:
Wi = Work Index (KWH/Ton) = 9.7 - KWH/Ton
Pi = Screen Size Tested (microns) = 106 Hm
Gbp = Net grams u/s produced per rev of test mill = 1.86 g
P = B0% passing size of test product (microns) = 76 Hm
F = 80% passing size of test feed (microns) = _ 2400 Hm

NOTES: 1. Test results based on submitted sample.
2. Bond Formula by Bond, Fred C. "Crushing and Grinding Calculations Part I

eq'n 8" in British Chemical Engineering.
3. ~Through experimentation accuracy of result is believed to be within 10%.
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KAMLOOPS RESEARCH & ASSAY

LABORATORY LIMITED

BOND BALL MILL GRINDABILITY TEST

TEST NO. KMO50

ORE SAMPLE Vangorda 4BCD

SIEVE SIZE TESTED 150 Mesh

WEIGHT OF 700 ML. SAMPLE 1733

1/3.5 OF WEIGHT 495.1

% MINUS SIEVE SIZE TESTED 26.9% - 150 Mesh

Cycle New Feed (g) ,NO'AOF Rev In Product InG§::: = N;iGPﬁzzgctNetPer Rev

L 1733.0 100 627.7 466.2 161.5 1.62
2 627.7 201 588.1 168.9 419.2 2.09
3 588.1 161 524.2 156.2 366.0 2.27
4 524.2 156 510.0 141.0 369.0 2.37
5 510.0 151 496.7 137.2 359.5 2.38
p
7
8
9
10

BONDS WORK INDEX FORMULA

Wiz 44.5/(Pi°%° x Gop 82 (10/47F - 10/4F))

Where:
Wi = Work Index (KWH/Ton) = 8.5 KWH/Ton
Pi = Screen Size Tested (microns) = 106 Hm
Gbp = Net grams u/s produced per rev of test mill = 2.38 g
P = 80% passing size of test product (microns) = 76 _m
F = B0% passing size of test feed (microns) = 1350 um
NOTES: 1. Test results based on submitted sample.
2. Bond Formula by Bond, Fred C. "Crushing and Grinding Calculations Part I
eq'n 8" in British Chemical Engineering.
3. Through experimentation accuracy of result is believed to be within 10%.
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KAMLOOPS RESEARCH & ASSAY

LABORATORY LIMITED

BOND BALL MILL GRINDABILITY TEST
TEST NO. KM350
ORE SAMPLE Vangorda 4F
SIEVE SIZE TESTED 150 Mesh
WEIGHT OF 700 ML. SAMPLE 2163.4
1/3.5 OF WEIGHT 618.1

% MINUS SIEVE SIZE TESTED

25.9% - 150 Mesh

Cvel New Feed (a) | INo. of R Grams of =150 Mesh

yere ew reed g9 0. of rev 1In Product { In Feed Net ProduyctNet Per Rew

1 2163.4 100 776.9 560.3 216.6 2.17

2 776.9 192 752.2 201.2 551.0 2.87

3 752.2 147 628.7 194.8 433.9 2.95

4 628.7 154 634.9 162.8 472.1 3.07

3 634.9 148 612.7 164.4 448.3 3.03

‘ ,

7

8

9

10

BONDS WORK INDEX FORMULA

Wi = 44.5/(Pi'% x cop 82 (104F - 10/4F))

Where: :
Wi = Work Index (KWH/Ton) = 6.7 KWH/Ton
Pi = Screen Size Tested (microns) = 106 m
Gbp = Net grams u/s produced per rev of test mill = 3.03 g

P = 80% passing size of test product (microns) = 76 Hm

F = 80% passing size of test feed (microns) = _ 1950 Nm

NOTES: 1. Test results based on submitted sample.

eq'n 8" in British Chemical Engineering.
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TEST NO.
ORE SAMPLE

KAMLOOPS RESEARCH & ASSAY

LABORATORY LIMITED

BOND BALL MILL GRINDABILITY TEST

SIEVE SIZE TESTED

WEIGHT OF 700 ML. SAMPLE
1/3.5 OF WEIGHT
% MINUS SIEVE SIZE TESTED

KM0O50

Vangorda 4G

150 Mesh

2294

655.4

25.7% - 150 Mesh

Cvel. New Feed (a) | INo. of R Grams of -150 MesH
yeie oW reed M9/ O ™8V lin Product | In Feed |Net ProductNet Per Rey
1 2294.0 100 892.6 589.6 303.0 3.03
2 892.6 141 743.8 229.4 514.4 3.65
3 743.8 127 667.8 191.2 476.6 3.75
4 667.8 129 655.7 171.6 484.1 3.75
5
6
7
8
9
10
BONDS WORK INDEX FORMULA
Wi = 44.5/(Pi"% x aop 82 (104 - 10/4F))
Where:
Wi = Work Index (KWH/Ton) = 5.7 KWH/Ton
Pi = Screen Size Tested (microns) = 106 Hm
Gbp = Net grams u/s produced per rev of test mill = 3.75 g
P = 80% passing size of test product (microns) = 76 Hm
F = 80% passing size of test feed (microns) = 1800 Hm
NOTES: 1. Test results based on submitted sample.
2. Bond Formula by Bond, Fred C. "Crushing and Grinding Calculations Part I
eg'n 8" in British Chemical Engineering.
3. Through experimentation accuracy of result is believed to be within 10%.
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APPENDIX IV

WARMAN CYCLOSIZER DATA




KAMLOOPS RESEARCH AND ASSAY LABORATORY LTD.
WARMAN CYCLOSIZER RESULTS

'CLIENT Cyprus Arvil Vangorda KMG50 DATE _ December 31, 1981
SAMPLE NUMBER | osg-21 Tis | 9se-22 Tis | g50-23 TLS | G53-25 TLS
SAMPLE WEIGHT *L 208 Mesh ] 61.84 | 56.56 | 52.65 | 58. 54
TEMPERATURE o 9.0 9.0 9.0 9.0
SAMPLE SPECIFIC GRAVITY 3.93 3.97 2.76 3.20
FLOWRATE mm 180 180 180 180
ELUTRIATION TIME min 20 20 20 20
CORRECTION FACTORS (temp) 1.16 1.16 1.16 1.16
(sp. gr.) .75G . 756 . 960 .87
(flow) 1.012 1.012 1.012 1.012
(time) 955 .955 .955 .955
OVFRALL CORRECTION FACTOR 841 041 1.076 975
SAMPLE WT CYCLONE NO. 1 3.40 5.26 3.91 7.73
NO. 2 7.20 10,42 - 7.95 10.12
ND. 3 12.49 11.52 11.41 13.24
NO. 4 1.6 7.65 G.19 9.05
NO. 5 5.94 3.90 4.34 4.45
% RETAINED CYCLONE NO. 1 5.41 14,7 7.27 12.8
ND. 2 11.4. 17 .7 14,8 16.7
NO. 3 19.9 19.7 21.3 21.9
ND. & 16.9 13.0 15.3 15.0
NO. 5 9.44 6.65 .07 7.40
% PASSING CYCLONE NO. 1 92.9 52.3 90.6 £4.0
‘ NO. 2 81.5 64.6 75.8 67.3
NO. 3 61.6 44.9 54.5 45 .4
NO. & 44.7 31.9 39.2 30.4
NO. 5 35,3 25.3 31.2 23.0
de CYCLONE NO. 1 37.6 37.6 48.1 43.6
NO. 2 26.3 26.3 33.7 30.5
NO. 3 18.2 18.2 23.3 21.2
NO. & 12.5 12.8 16 .4 14.5
NO. 5 10.0 10.0 12.8 12.5
CALIBRATION DATA REMARKS: # means "Less than"
di CYCLONE NO. 1 =  44.7 T-21 - 98.3% L 200 Mesh
NO. 2 = 37.3 - 96.4% L 200 #esh
NO. 3 = 1.7 - 97.9% L 20C Mesh
: - 96.8% 0 M
ND 4 = 5.2 96 L 2C0 Mesh
NO. 5 = 11.9
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KAMLOOPS RESEARCH AND ASSAY LABORATORY LTD.
WARMAN CYCLOSIZER RESULTS

CLIENT

Cyprus Anvil Vangorda KMO53 DATE December 31, 195
SAMPLE NUMBER 050-21 Pb_ | 05G-22 b | ©52-23 75 | 0G50-25 5h
SAMPLE WEIGHT 51.22 | 47.71 | s50.88 l 40.53.
TEMPERATURE. °c 10.0° 16,0 10.G 100
SAMPLE SPECIFIC GRAVITY 5,22 5,33 4.45 5.27
FLOWRATE , mm 200 260 150 200
ELUTRIATION TIME min 20 20 20 20
CORRECTION FACTORS (temp) 1.14 1.14 1.14 1.14
(sp. gr.) .63 . .62 .69 .62
(Flow) 9% A 1.012 94
(time) .955 .955 .955 .955
QVERAL!. CORRECTION FACTOR 645 634 .760 .634
SAMPLE WT CYCLONE NO. 1 3.08 6.19. 2.99 4.50
NO. 2 7.73 .93 4.73 6,42
ND. 3 12.73 10.57 8.21 5.85
NO. & 10.36 7.96 8.75 7.49
NO. 5 5.13 3.97 5.63 3,51
% RETAINED CYCLONE NO. 1 6.01 13.0 5.88 11.1
' NO. 2 15.1 18.8 9.3 15.8
NO. 3 24.9 22.1 16.1 21.8
NO. 4 20.2 16.7 17.2 18.5
NO. 5 10.G 8.32 11.1 3.66
% PASSING CYCLONE NO. 1 94.9 37.0 94.1 88.9
NO. 2 75.9 8.2 84.8 73.1
NO. 3 54,0 46. 1 65.7 51.3
NO. & 33.5 29.4 51.5 32.8
NO. 5 23.5° 21.1 40.4 241
de CYCLONE NO. 1 25.8 25.3 34.0 28.3
NO. 2 20.2 19.8 23.8 " 19.8
NO. 3 14.0 13.8 16 13.8
NO. & 9.80 9.64 .6 - 9.64
NO. 5 . 7.68 7.54 9.04 7.54
CALIBRATION DATA REMARKS :
di CYCLONE NO. 1 =  44.7
NO. 2 = 31.3
NO. 3 = 21.7
ND. 4 = 15.2
NO. 5 = 11.9
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KAMLOOPS RESEARCH AND ASSAY LABORATORY LTD.

WARMAN CYCLOSIZER RESULTS

CLIENT Cyprus Anvil Vangorda KHG5G DATE  Decemcer 31, 1981
SAMPLE NUMBER | 050-21 7Zn 550-22 7n 550-23 Zn_ | 050-25 7n
SAMPLE WEIGHT l 50.31 5G6.12 45,92 56.72
TEMPERATURE °c 9.5 9.5 9.5 9.5
SAMPLE SPECIFIC GRAVITY 3.73 3.79 3.77 3,96
FLOWRATE mm 180 180 180 180
ELUTRIATION TIME min 20 25 26 24
CORRECTION FACTORS (temp) 1.15 1.15 1.15 1.15
(sp. gr.) .77 .77 17 15
(flow) 1.012 1.012 1.012 1.012
(time) .955 964 955 2955
OVFRALL CORRECTION FACTOR 556 LE64 856 834
SAMPLE WT CYCLONE NO. 1 G.96 1.21 - 1.60 1.34
NO. 2 2.46 3.27. . 2.95 4.24
NO. 3 6.60 7.33 5.7G 9,083
NO. &4 8.19 8.083 6.77 10,13
NO. 5 5.45 5.34 4.95 6.20
% RETAINED CYCLONE NO. 1 1.95 2.41 3.48 2.64
NO. 2 4.89 5.52 6.42 5.36
NO. 3 13.1 14.6 12.4 17.9
NO. 4 16.3 16.1 14.7 20.G
NO. 5 10.9 16.7 1.8 12.2
% PASSING CYCLONE NO. 1 98.1 97.6 96.5 97.4
NO. 2 93.2 91.1 9G.1 39.0
NO. 3 60.1 76.5 77.7 71.1
NO. 4 63.5 60.4 63.0 51.1
NO. 5 52.9 49.7 52.2 38.9
de CYCLONE NO. 1 33.3 38.6 38.3 37.3
NO. 2 26.8 27.0 26.8 26.1
NO. 3 18.6 18.7 18.6 18.1
NO. & 13.0 13.1 13.5 12.7
NO. 5 10.2 10.3 10.2 9.92
CALIBRATION DATA REMARKS :-
di CYCLONE NO. 1 = 44,7
NO. 2 = 31.3
NO. 3 = 21.7
NO. 4 = 15.2
NO. 5= 11.9
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APPENDIX V

COMPARISON OF ASSAYED AND CALCULATED HEADS




APPENDIX VI

SPECIAL ASSAYS ON CYCLE TEST PRODUCTS




Special Assays on Cycle Test Products

TABLE VI - 1

Assays %

119

Test Product

Au* Ag* Mo Hg* As Sb Insol

050-21 | Pb Conc. 1.8 740 .003 93 .02 13 4.63
050-22 || Pb Conc. 5.2 478 .002 45 .03 .08 .88

050-23 || Pb Conc. 2.9 470 .008 27 .70 .14 14.4
050-2> ||Pb Conc. 8.9 580 .002 25 .06 .12 4.29
050-21 || Zn Conc. .5 66 . 001 360 .01 .03 1.82
050-22 | Zn Conc. 1.9 63 .002 167 .01 .03 .94
050-23 § Zn Conc. .8 45 .001 198 .16 .03 1.70
050-25 }Zn Conc. 4.5 33 .001 193 .01 .03 .80
* g/tonne




