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SUMMARY 

Bulk s u l p h i d e concentrates can be produced from ore represented 

by t h i s sample by using a medium f i n e primary g r i n d and xanthate 

type c o l l e c t o r s . The concentrates produced, which are composed 

p r i n c i p a l l y of p y r i t e s , galena and marmatitc c o n t a i n i n excess 

of n i n e t y percent o f the s i l v e r present i n the feed and c o n t a i n 

s i g n i f i c a n t c o n c e n t r a t i o n s o f g o l d . Minor c o n c e n t r a t i o n s of 

a r s e n i c and mercury were detected but at a l e v e l which would 

not i n f l u e n c e smelter acceptance of the concentrates. 

Despite the high s i l v e r r e c o v e r i e s , recorded l o s s e s to the f l o t 

a t i o n t a i l i n g s were considered e x c e s s i v e , averaging even under 

best c o n d i t i o n s 2 oz/SDT. More testwork i s recommended to a t 

tempt to improve s i l v e r recovery by using s p e c i a l f u n c t i o n c o l 

l e c t o r s f o r m e t a l l i c s i l v e r . 

T. H. L a f r e n i e r e , C.E.T. 
Kamloops Research & Assay 
Laboratory L t d . 
Kamloops, B.C. 

Peter Brown, P. Eng. 
Met Engineers L t d . 
Edmonton, A l b e r t a 

KM049 February 5, 1981 



INTRODUCTION 

In e a r l y January, we were contacted by r e p r e s e n t a t i v e s from Native 

Seeker Resources L t d . of Vancouver and requested to perform a 

m e t a l l u r g i c a l response study on a sample of ore from the Meteor 

Mine Dump. The ore sample, which was c o l l e c t e d by r e p r e s e n t a t i v e s 

of Native Seeker Resources, comprised l a r g e angular rocks and was 

d e l i v e r e d to the l a b o r a t o r y by Mr. R. G. B l u n d e l l . 

A f t e r a p r e l i m i n a r y examination of the ore had been completed, a 

m e t a l l u r g i c a l t e s t program and program cost estimate were f o r 

warded to the o f f i c e o f Native Seekers i n Vancouver on January 

8 t h , 1981. 

Upon r e c e i p t of approval f o r the p r o j e c t , work commenced immed

i a t e l y and was e s s e n t i a l l y complete before month end. 



THE TEST PROGRAM 

1. Test Program O b j e c t i v e s 

The o b j e c t i v e s of the testwork were c a r e f u l l y s e l e c t e d to per

mit a maximum of u s e f u l data to be generated with a l i m i t e d 

amount of l a b o r a t o r y work. The o b j e c t i v e s were as f o l l o w s : 

(a) To develop a reagent scheme which would be simple to 

employ, e f f e c t i v e i n terms of bulk s u l p h i d e recovery, 

and one which would be environmentally acceptable. 

(b) To determine the optimum primary g r i n d l e v e l r e q u i r e d 

f o r acceptable mineral l i b e r a t i o n . 

(c) To examine the concentrates produced f o r d e l e t e r i o u s 

elements which could a f f e c t s a l e a b i l i t y and to a l s o 

estimate the extent of the payable components. 



2. Test Procedures 
_____________ t 

The Ore Sample 

The sample c o n s i s t e d of about 15 kg. of l a r g e angular lumps 

of rock showing minor s u l p h i d e s . Microscopic a n a l y s i s of a 

heavy density f r a c t i o n of the feed showed that the sulphide 

minerals present i n order of prevalence were p y r i t e , galena, 

a medium i r o n marmatite and some small q u a n t i t i e s of chal c o -

p y r i t e . A dark blue-grey opaque mineral which could have 

been one of the t e t r a h e d r i t e - t e n n a n t i t s group was also noted, 

although a r g e n t i t e appeared predominant. Some of the mineral 

g r a i n s showed d i s t i n c t i v e signs of o x i d a t i o n . Non-sulphide 

minerals present were q u a r t z i t e , c a l c i t e and minor b a r i t e . 

The sample was crushed down to pass ten mesh and d i v i d e d i n t o 

2 kg. l o t s i n preparation f o r l a b o r a t o r y work and a head sam

p l e was withdrawn for assay. The chemical composition i s shown 

i n Table 1. 

TABLE 1 

Chemical Composition of Sample 

SAMPLE 
ASSAYS % 

SAMPLE 
Ag* Pb Zn Cu Fe Sb As 

Meteor Dump 31.2 0.40 0.18 0.03 1.64 0.01 L0.Q1 

* oz/SDT L means l e s s than 



Test Procedures 

The f l o t a t i o n t e s t procedures used were based on the modified 

open c i r c u i t c l e a n e r t e s t s . F o l l o w i n g g r i n d i n g of the sample 

at n a t u r a l pH or with lime or soda ash f o r v a r i o u s p e r i o d s o f 

time i n the l a b o r a t o r y rod m i l l , a rougher scavenger concentrate 

was f l o a t e d o f f using i s o p r o p y l xanthate. The concentrates pro

duced were cleaned twice i n open c i r c u i t at n a t u r a l pH. 

Samples generated during t e s t i n g were f i l t e r e d and a i r d r i e d 

at 105°C. The samples were then prepared f o r assay and the 

elements of i n t e r e s t determined with a Techtron Model 475 

spectrophotometer. Data was then processed v i a computer to 

produce m e t a l l u r g i c a l balance i n f o r m a t i o n and grade recovery 

curves. The t a i l i n g s samples i n some t e s t s were subjected to 

screen a n a l y s i s procedures to permit the sample s i z e d i s t r i b 

u t i o n to be determined. 
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ANALYSIS AND DISCUSSION OF RESULTS 

The m e t a l l u r g i c a l response of ore represented by the sample t e s t e d 

i s expected to be very f a v o r a b l e . Most o f the s i l v e r and gold can 

be recovered i n t o a bulk s u l p h i d e concentrate by u t i l i z i n g a simple 

m i l l i n g scheme and a non-toxic reagent combination. The concentrates 

produced are e s s e n t i a l l y p y r i t e concentrates w i t h minor components 

of l e a d and z i n c and s m a l l q u a n t i t i e s o f a r s e n i c and copper. S i l v e r 

and gold c o n c e n t r a t i o n s i n the concentrates are e x c e p t i o n a l f o r t h i s 

type of ore. 

Some of the most important m e t a l l u r g i c a l c h a r a c t e r i s t i c s of t h i s 

ore are discussed i n d e t a i l below: 

1. M i n e r a l o q i c a l Aspects 

The s u l p h i d e minerals i n the ore are d i s p e r s e d i n a quartz 

matrix as small c r y s t a l s averaging l e s s than 200 microns i n 

s i z e ; p y r i t e , galena and marmatite occur as w e l l formed c r y 

s t a l s , w i t h a s m a l l amount of i n t e r l o c k i n g . 



S i l v e r appears to be present as a r g e n t i t e , t e n n a n t i t e and p o s s i b l y 

as n a t i v e s i l v e r . The gold i n the ore appears c l o s e l y r e l a t e d to 

the s i l v e r and may i n f a c t be d i s s o l v e d i n the s i l v e r s ulphide l a t 

t i c e or e x i s t as the g o l d - s i l v e r a l l o y electrunu In the micro

scopic work performed on t h i s sample no free gold or s i l v e r were 

observed. 

The r e l a t i o n s h i p between gold and s i l v e r i s shown i n the graph 

below. The l i n e a r r e l a t i o n confirms that gold and s i l v e r occur 

i n a f i x e d r a t i o and hence supports the d i s s o l v e d specie concept. 

GRAPH 1 

Re l a t i o n s h i p between gold and s i l v e r i n the concentrates 

1000 

S i l v e r 
oz/SDT 

400 • 
1.00 2.00 3.00 4.00 

Gold oz/SDT 
NOTE: Numbers r e f e r to the t e s t i n which 

the concentrate was produced 
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2. E f f e c t of Primary Grind on Metallurgy 

Three t e s t s were performed to determine the e f f e c t of primary 

g r i n d on s i l v e r metallurgy. The r e s u l t s which are shown below 

i n Graph 2 c l e a r l y show that o v e r a l l metallurgy improves as 

fineness of g r i n d i n c r e a s e s . In studying the data however i t 

should be noted that the advantage of f i n e g r i n d i n g diminishes 

as the concentrate grade (eg. s i l v e r grade) decreases. 

GRAPH 2 

E f f e c t of Primary Grind on Metallurgy  

S i l v e r Grade - Recovery Curves 
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From a p r a c t i c a l standpoint then i t might be advantageous to 

process the ore at a medium f i n e g r i n d of about 70?o passing 

200 mesh and accept a concentrate grade of about 400 oz/SDT. 



Reagent E f f e c t s 

The s i m p l i c i t y of t h i s f l o t a t i o n process at n a t u r a l pH i s such 

that reagent e f f e c t t e s t s might be considered unnecessary. 

However, the s i l v e r losses to t a i l i n g s were considered to be 

excessive and three t e s t s were designed to attempt to improve 

s i l v e r recovery. The t e s t s were c a r r i e d out with a medium 

f i n e primary grind of about 702S passing 2QQ mesh and i d e n t i c a l 

f l o t a t i o n times. Test v a r i a t i o n s were achieved by changing 

the reagent ad d i t i o n s to the gr i n d i n g c i r c u i t . 

GRAPH 3  

Reagent Combination Effects  
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Using t e s t 3 as a standard, eg. g r i n d i n g at n a t u r a l ore pH, i t 

i s apparent t h a t n e i t h e r soda ash nor s u l p h u r d i z a t i o n with sod

ium s u l p h i d e improves s i l v e r m e t a l l u r g y . From these r e s u l t s i t 

can be seen that best r e s u l t s were a t t a i n e d by g r i n d i n g the ore 

at n a t u r a l pH. In p l a n t o p e r a t i o n , however, with the l o c a l l y 

a v a i l a b l e water, or even r e c y c l e d water, i t may be found prudent 

to use some soda ash as a d i s p e r s a n t and as a b u f f e r i n g agent to 

the g r i n d i n g c i r c u i t . 

The problem o f high s i l v e r l o s s e s (eg. 2-3 oz/SDT) to the t a i l i n g s 

i s worthy of some d i s c u s s i o n . P o s s i b l y the s i l v e r i n the t a i l s i s 

t o t a l l y encapsulated or locked i n such a way as to slow the r a t e 

o f f l o t a t i o n . O x i d a t i o n of s i l v e r minerals i s another p o s s i b i l i t y , 

but most probably the s i l v e r l o s s e s are due to the presence of 

p i e c e s o f m e t a l l i c s i l v e r i n the ore which does not respond to 

xanthate type c o l l e c t o r s . 

When more sample becomes a v a i l a b l e i t might be worthwhile to per

form another t e s t s e r i e s i n v o l v i n g the use of v a r i o u s c o l l e c t o r s 

i n an attempt to reduce the s i l v e r l o s s e s to the t a i l s . 



Chemical Composition of Concentrates 

The f i n a l concentrates produced i n some of the t e s t s were compos

i t e d and assayed for elements of i n t e r e s t . The r e s u l t s of these 

analyses are shown below i n Table 2. 

TABLE 2 

Chemical Composition of Bulk Concentrate 

ASSAYS % 

Au Ag Pb In Cu Fe As Sb Hq [NSOL m 

METEOR BULK CONCENTRATE 2.74 761 a.? 4.1 .50 33.4 0.38 L0.01 10.001 8. 15 .04 

NOTE: (a) S i l v e r and qoid i n oz/SDT 
(b) Assays for s i l v e r , qoid, lead and zinc were calculated from test 

averages. Test 2 - 6 inclusive 

(c) Insoluble content refers to non-sulphide, acid insoluble con*ponents 

Of s p e c i a l note are the very low l e v e l s of mercury, arsenic and 

antimony; these d e l e t e r i o u s elements are w e l l below the l e v e l at 

which a smelter would levy any penalty. 



5. Process Design Considerations 

Assuming that the sample i s t r u l y r e p r e s e n t a t i v e of the ore 

to be t r e a t e d , i t i s p o s s i b l e to co n s t r u c t a m e t a l l u r g i c a l 

balance from the data generated i n t h i s program* The balance 

shown i n Table 3 assumes that a g r i n d of 70?i passing 200 mesh 

i s u t i l i z e d with two stages of c l e a n i n g . 

TABLE 3 

Probable M e t a l l u r g i c a l Balance 

ASSAYS % DISTRIBUTION 

Ag* Pb Zn Ag Pb Zn 

Feed 

Sulphide Cone. 

35 

750 

0.4 

8.0 

0.2 

4.0 

100 

92 

100 

90 

100 

90 

* oz/SDT 



To produce t h i s metallurgy 'the m i l l design should be based 

on the f o l l o w i n g : 

(a) G r i n d i n g c i r c u i t power requirements can be expected to 

be hi g h . Any attempt to process t h i s m a t e r i a l at a 

coarse g r i n d w i l l r e s u l t i n very high s i l v e r l o s s e s . 

The recommended t a r g e t of 70?o passing 200 mesh should 

be regarded as a design minimum. 

(b) C o n d i t i o n i n g of the ore with xanthates p r i o r to f l o t a t i o n 

appears to be important. C o n d i t i o n i n g stages should be 

i n c o r p o r a t e d i n t o the c i r c u i t . 

(c) F l o t a t i o n times i n the testwork should be noted with care. 

Design should be based on at l e a s t twice the l a b o r a t o r y 

f l o t a t i o n times at about 15 - 20% s o l i d s by weight. 

(d) The reagent consumptions used i n testwork are c o n s i d e r a b l y 

g r e a t e r than one would expect i n a s m a l l p l a n t o p e r a t i o n . 



Bulk s u l p h i d e concentrates c o n t a i n i n g most of the 

s i l v e r and gold i n the ore can be r e a d i l y produced 

from ore represented by the sample t e s t e d . A med

ium f i n e g r i n d o f about 70% passing 200 mesh i s 

recommended with a small amount of soda ash to en

sure a pH o f about 8.0 - 8.5 i n the f l o t a t i o n c i r 

c u i t . F i n a l concentrate grade can be improved by 

d i l u t i o n c l e a n i n g i n c l o s e d c i r c u i t , although w i t h 

some l o s s i n s i l v e r recovery. 

The proposed reagent scheme, i n v o l v i n g xanthate type 

c o l l e c t o r s and methyl i s o b u t y l carbine*! as a f r o t h e r 

i s environmentally acceptable. The nature o f the ore 

matrix i s such t h a t i t i s considered u n l i k e l y t h a t the 

t a i l i n g s pond e f f l u e n t s w i l l be t o x i c . 

Concentrate q u a l i t y i s e x c e l l e n t . S i l v e r concentrates 

i n excess of 700 - 750 oz/ton can be a n t i c i p a t e d with 

gold contents of about 2.5 oz/ton. The concentrates do 

not c o n t a i n s i g n i f i c a n t c o n c e n t r a t i o n s of d e l e t e r i o u s 

elements. 



APPENDIX I 

DETAILS OF EQUIPMENT USED IN TESTWORK 
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APPENDIX I  

D e t a i l s of Equipment Used i n Testwork 

A, Grinding 

Rod M i l l - S t e e l c o n t a i n e r 21.5 cm 4 x 40.5 cm. 
Charge 25 kg s t e e l rods approx. 2.0 cm 4* 

B a l l M i l l - S t e e l c o n t a i n e r 21.5 cm ^ x 18 cm. 
Charge 5 kg s t e e l b a l l s - graded charge 
0.5 - 3.0 cm 4. 

D r i v e f o r M i l l -Twin r o l l s , one d r i v e , one i d l e . 

Both 12.5 4 x 122 cm. 

-Motor 0.37 KWH at 1725 RPM f u l l l o a d . 

- M i l l speed approximately 80 RPM. 

B. F l o t a t i o n 

Denver D2 F l o t a t i o n 
Machine -Used f o r roughing and scavenger at 

1500 RPM w i t h a 5.5 L s t a i n l e s s s t e e l tank, 

-For f i r s t c l e a n e r work with a 2.5 L 
s t a i n l e s s s t e e l tank. 

Denver D1 F l o t a t i o n 
Machine -Used f o r a l l c l e a n i n g stages at 1500 RPM 

w i t h a 2.5 L s t a i n l e s s s t e e l tank. 

G a l i g h e r A g i t a i r 
LA500 -Used f o r general purpose work wi t h v a r i o u s 

s i z e s o f perspex f l o t a t i o n tanks. 



Instrumentation 

Orion S p e c i f i c Ion 
Meter 401 

F i s h e r D i g i t a l pH 
Meter 609 

Kalnew 12701 
Microscope 

S w i f t 80 
Microscope 

Used f o r pH c o n t r o l on the rougher and 
scavenger c i r c u i t s . 

Used f o r pH c o n t r o l on the c l e a n i n g c i r c u i t . 

Used f o r microscopic examination o f v a r i o u s 
m i n e r a l s . 

Used f o r microscopic examination o f v a r i o u s 
m i n e r a l s . 



APPENDIX I I 

TECHNICAL DETAILS OF TESTS 1 - 7 INCLUSIVE 

For each t e s t are shown d e t a i l s 

of reagents used, e s s e n t i a l t e s t 

parameters, assays and a metal

l u r g i c a l balance. 
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TEST NO- 1 

PURPOSE: P r e l i m i n a r y F l o t a t i o n Test - Grind E f f e c t 

PROCEDURE: Grind and f l o a t a bulk concentrate - clean twice 

FEED: Meteor Mine Dump 

GRIND: 5 minutes i n la b o r a t o r y rod m i l l at 65% s o l i d s 

STAGE 
REAGENTS ADDED g/tonne TIME, MINUTES pH 

STAGE 
LIME Z-11 CuS0 4 GRIND COND FROTH START FINISH 

PRIMARY GRIND 500 5 10.0 

8ULK CONDITIONING 200 2 9.6 9.5 

BULK RO/SC 50 2 5 9.5 9.0 

BULK 1ST CLEANER 20 2 3 10.0 9.3 

BULK 2ND CLEANER 10 2 2 10.2 10.4 

PRODUCT 
WEIGHT ASSAYS % DISTRIBUTION 

PRODUCT 
/O Ag Pb Zn Ag Pb Zn 

SULK CONCENTRATE 3.75 582.90 3.30 4.G4 61 .42 78. GC 69.37 

3ULK CLEANER TAILS 2 G.71 3G1.70 4.20 1 .32 6.04 7.CS 4.34 

3ULK CLEANER TAILS 1 2.33 72.90 1.11 C.40 4.77 6.10 4.29 

TAILS 93.21 I'J.OU 0.04 G. 05 27.77 6.61 21.50 

CALCULATED HEAD 100.00 35.5G 0.42 0.22 100.00 100.00 1C0.CC 



KMG49 

TEST NO. 

PURPOSE: 

PROCEDURE: 

FEED: 

GRIND: 

Grind E f f e c t s - P r e l i m i n a r y 

Grind and f l o a t a bulk concentrate - clean twice 

Meteor Mine Dump 

10 minutes i n la b o r a t o r y rod m i l l at 65?o s o l i d s 

STAGE 
REAGENTS ADDED g/tonne 

LIME Z-11 CuSO 

TIME, MINUTES 

GRIND COND FROTH 

pH 

START FINISH 

PRIMARY GRIND 

BULK CONDITIONING 

BULK RO/SC 

BULK 1ST CLEANER 

8ULK 2ND CLEANER 

10 

200 

60 

20 

20 

2 

2 

2 

2 

6 

4 

3 

3.7 

3.7 

8.7 

8.7 

9.4 

8.7 

8.6 

3.6 

8.6 

PRODUCT 
WEIGHT ASSAYS % DISTRI EUTION 

PRODUCT 
(V 
/O Ag Pb Zn Ag Pb Zn 

BULK CONCENTRATE 4.14 732.90 3.40 4.04 34.30 35.74 33.2U 

BULK CLEANER TAILS 2 0.53 194.50 3.30 1.01 3.13 4.71 2.91 

BULK CLEANER TAILS 1 3.21 46.30 0.92 0.29 4.13 7.23 4.63 

TAILS 92.07 3.30 0.01 0.02 8.44 2.27 9.17 

CALCULATED HEAD 100.00 35.99 0.41 0.20 1G0.C0 100.00 100.00 
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TEST NO. 3 

PURPOSE: Grind E f f e c t s ' 

PROCEDURE: Per t e s t No. 2 

FEED: Meteor Mine Dump 

GRIND: 15 minutes i n la b o r a t o r y rod m i l l at 65?5 s o l i d s 

STAGE 
REAGENTS ADDED q/tonne TIME, MINUTES PH 

STAGE 
LIME Z-11 CuS0 4 GRIND COND FROTH START FINISH 

PRIMARY GRIND 15 8.8 

BULK CONDITIONING 200 2 8.6 3.5 

BULK RO/SC 70 2 5 8.5 8.5 

BULK 1ST CLEANER 20 2 4 3.8 8.7 

BULK 2ND CLEANER 10 2 3 8.7 3.7 

PRODUCT WEIGHT ASSAYS % DISTRIBUTION PRODUCT 
Ag Fb Zn Ag Pb Zn 

BULK CONCENTRATE 4.36 762.10 9.35 3.99 OO . Li I 35.71 58.30 

BULK CLEANER TAILS 2 0.43 169.90 3.4C 1.30 L . -̂ O 3.28 2.33 

BULK CLEANER TAILS 1 2.94 49.50 1.03 0.27 4.14 6.84 4.33 

TAILS 92.57 2.20 0.02 0.01 5.79 4.13 5.04 

CALCULATED HEAD 100.00 35.19 0.44 0.18 100.00 100.00 100.00 
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TEST NO.. 

PURPOSE: 

PROCEDURE: 

FEED: 

GRIND: 

Reagent E f f e c t s 

Use soda ash i n g r i n d i n g m i l l to improve s i l v e r recovery 

Meteor Mine Dump 

15 minutes i n l a b o r a t o r y rod m i l l at 65% s o l i d s 

STAGE 
REAGENTS ADDED g/tonne 

LIME Z-11 CuSO, Na^CO-s 

TIME, MINUTES 

GRIND COND FROTH 

PH 

START FINISH 

PRIMARY GRIND 

BULK CONDITIONING 

BULK RO/SC 

BULK 1ST CLEANER 

BULK 2ND CLEANER 

1000 15 

200 

70 

20 

10 

2 

2 

2 

2 

10 

5 

4 

9.9 

9.8 

9.0 

9.2 

10.1 

9.9 

9.8 

9.4 

9.3 

PRODUCT 
WEIGHT ASSA YS % DISTRIBUTION 

PRODUCT 
Of 
/O Aa Pb Zn Aa Pb Zn 

BULK CONCENTRATE 4.40 690.70 9.03 4.33 83.77 76.36 34.43 

3ULK CLEANER TAILS 2 0.86 61.80 3.08 1.00 1.55 5.09 3.31 

BULK CLEANER TAILS 1 4.13 14.30 0.80 0.20 1.73 6.36 3.67 

TAILS 90.61 3.00 0.07 0.02 7.95 12.20 8.04 

CALCULATED HEAD 100.00 34.21 0.52 0.23 100.00 100.00 100.00 
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-KM049 

TEST NO. 5 

PURPOSE: Grind E f f e c t s ' 

PROCEDURE: Per t e s t No. 3 

FEED: Meteor Mine Dump 

GRIND: 25 minutes i n la b o r a t o r y rod m i l l at 65?o s o l i d s 

STAGE 
REAGENTS ADDED g/tonne TIME , MINUTES pH 

STAGE 
LIME Z-11 CuSO^ GRIND COND FROTH START FINISH 

PRIMARY GRIND 

BULK CONDITIONING 

BULK RO/SC 

BULK 1ST CLEANER 

8ULK 2ND CLEANER 

90 

30 

20 

200 

25 

2 

2 

2 

2 

7 

5 

3 

8.3 

8.6 

9.0 

8.9 

9.1 

8.4 

8.9 

3.4 

8.4 

PRODUCT WEIGHT ASSAYS % DISTRIBUTION PRODUCT 
0/ Ag Pb Zn Ag Pb Zn 

BULK CONCENTRATE 3.58 920.50 9.03 4.33 37.62 71.07 80.57 

8ULK CLEANER TAILS 2 0.97 141.90 3.08 1.00 3.64 6.53 5.02 

BULK CLEANER TAILS 1 4.81 23.80 0.80 0.20 3.68 8.46 5.00 

TAILS 90.64 2-10 0.07 0.02 5.06 13.94 9.42 

CALCULATED HEAD 100.00 37.64 0.46 0.19 100.00 100.00 100.CO 
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KM049 

TEST NO. 6 

PURPOSE: Reagent E f f e c t s ( 

PROCEDURE: Determine the e f f e c t of a soda ash c i r c u i t - increase f l o a t time 

FEED: Meteor Mine Dump 

GRIND: 15 minutes i n l a b o r a t o r y rod m i l l at 65?o s o l i d s 

STAGE 
REAGENTS ADDED g/tonne TIME , MINUTES PH 

STAGE 
LIME Z-11 CuSO^ Na ?C0 3 GRIND COND FROTH START FINISH 

PRIMARY GRIND 1000 15 9.9 

BULK CONDITIONING 200 2 9.7 9.7 

BULK RO/SC 90 200 2 9 9.7 9.5 

BULK 1ST CLEANER 30 2 5 9.1 3.9 

3ULK 2ND CLEANER 20 2 4 9.0 8.8 

PRODUCT 
WEIGHT ASSAYS % DISTRIBUTION PRODUCT 

C> 
/O Ag Pb Zn Ag Pb Zn 

BULK CONCENTRATE 4.40 697.00 3.37 3.92 84.72 78.79 90.93 
BULK CLEANER TAILS 2 0.34 109.40 1.98 0.52 2.53 3.35 2.30 

3ULK CLEANER TAILS 1 3.75 23.60 0.42 0.10 2.44 3.18 1.98 

TAILS 91.00 4.10 0.08 0.01 10.30 14.68 4.79 

CALCULATED HEAD 100.oc 36.23 0.50 G.19 1GQ.GG 1 GO.00 1G0.30 
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KM049 

TEST NO. 7 

PURPOSE: Reagent E f f e c t s t 

PROCEDURE: Grind with sodium sulphide and then f l o a t bulk concentrate 

FEED: Meteor Mine Dump 

GRIND: 15 minutes i n l a b o r a t o r y rod m i l l at G5% s o l i d s 

STAGE 
REAGENTS ADDED g/t onne TIME, MINUTES pH 

STAGE 
LIME Z-11 CuSO^ Na?S GRIND COND FROTH START FINISH 

PRIMARY GRIND 2000 15 10.5 

BULK CONDITIONING 400 2 

BULK RO/SC 100 2 10 9.3 9.7 

BULK 1ST CLEANtR 30 2 5 9.5 7.2 

BULK 2ND CLEANER 20 2 3 9.0 8.8 

PRODUCT 
WEIGHT ASSAYS % DISTRIBUTION 

PRODUCT 
0/ 
/O Ag Pb Zn Ag Pb Zn 

BULK CONCENTRATE 4,45 635.70 8.61 3.32 82.09 37.51 37.61 

3ULK CLEANER TAILS 2 0.^6 131.70 1.40 0.43 2.90 2.42 1 .63 

BULK CLEANER TAILS 1 3.61 29.50 0.21 0.07 3.10 1.73 1.30 

TAILS 91.18 4.50 0.04 0.02 11.91 3.33 9.40 

CALCULATED HEAD 100.CO 34.44 0.44 0.19 10G.00 100.CO 100.GO 
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SCREEN ANALYSIS 

TEST NO. 1 

MESH SIZE APERTURE 
i 

% RETAINED ?o PASSING 

TYLER MICRONS INDIVIDUAL CUMULATIVE CUMULATIVE 

65 210 31.35 31.35 68.65 
100 150 16.71 48.06 51.94 
150 105 12.91 60.97 39.03 
200 74 8.50 69.47 30.53 
325 44 6.45 75.92 24.08 

-325 - 24.03 100.00 

TEST NO. 2 

MESH SIZE APERTURE % RETAINED % PASSING 

TYLER MICRONS INDIVIDUAL CUMULATIVE CUMULATIVE 

65 210 0.94 0.94 99.06 
100 150 8.71 9.65 90.35 
150 105 29.71 39.36 60.64 
200 74 13.25 52.61 47.39 
325 44 12.20 64.81 35.19 

-325 35.19 10Q.00 

TEST NO. 3 

MESH SIZE 

TYLER 

APERTURE 

MICRONS 

% RETAINED % PASSING MESH SIZE 

TYLER 

APERTURE 

MICRONS INDIVIDUAL CUMULATIVE CUMULATIVE 

65 210 G.15 0.15 99.35 
100 150 0.81 0.96 99.04 
150 105 11.04 12.00 88.00 
200 74 18.25 30.25 69.75 
325 44 18.12 48.37 51.63 

-325 51.63 100.00 
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SCREEN ANALYSIS 

TEST NO. 5 

MESH SIZE APERTURE % RETAINED % PASSING 

TYLER MICRONS INDIVIDUAL CUMULATIVE CUMULATIVE 

65 21G 0.06 u. uo 99.94 
10C 150 0.22 0.28 99.72 
150 105 0.48 0.76 99.24 
200 74 4.24 5.00 95.00 
325 44 16.31 21.31 78.69 

-325 - 7S.69 100.00 

TEST NO. 6 

MESH SIZE APERTURE % RETAINED % PASSING 

TYLER MICRONS INDIVIDUAL CUMULATIVE CUMULATIVE 

65 210 0.16 0.16 99.84 
100 150 0.50 0.66 99.34 
150 105 9.14 9.80 90.20 
200 74 16.55 26.35 73.65 
325 44 21.16 47.51 52.49 

-325 52.49 100.00 



APPENDIX I I I 

COMPARISON BETWEEN ASSAYED AND CALCULATED HEADS AND SPECIAL ASSAYS 

A comparison between the s i l v e r , l e a d , z i n c 

assayed heads and the average c a l c u l a t e d heads, 

f o r the ore sample used i s shown. S p e c i a l gold 

assays are al s o shown i n t h i s appendix. 



TABLE I I I - 1  

S t a t i s t i c a l A n a l y s i s o f Head Assay Data 

ASSAYS % 

Pb Zn 

Assay Head 31.2 0.41 0.19 

C a l c u l a t e d Head 35.61 0.46 0.20 

Standard D e v i a t i o n 1.17 0.04 0.02 

* oz/SDT 

NOTE: The d i f f e r e n c e between the c a l c u l a t e d and assayed values 

for s i l v e r i s most probably due to the d i f f i c u l t y i n sam

p l i n g m e t a l l i c bearing o r e s . 



TABLE I I I - 2  

S p e c i a l Go,ld Assays 

TEST NO. 1 

STAGE Au 

Concentrate 2.00 

Cleaner T a i l s 2 .70 

Cleaner T a i l s 1 .12 

T a i l s .04 

TEST NO. 3 

STAGE Au 

Concentrate 2.76 

Cleaner T a i l s 2 .26 

Cleaner T a i l s 1 .06 

T a i l s .01 

TEST NO. 5 

STAGE Au 

Concentrate 3.66 

Cleaner T a i l s 2 .31 

Cleaner T a i l s 1 .06 

T a i l s .01 

TEST NO. 2 

STAGE 

Concentrate 

Cleaner T a i l s 2 

Cleaner T a i l s 1 

T a i l s 

TEST NO. 4 

STAGE 

Concentrate 

Cleaner T a i l s 2 

Cleaner T a i l s 1 

T a i l s 

TEST NO. 

STAGE 

Concentrate 

Cleaner T a i l s 2 

Cleaner T a i l s 1 

T a i l s 

NOTE: values reported i n t r o y oz/S.D.T. 



TEST NO. 7 

STAGE Au 

Concentrate 2.02 

Cleaner T a i l s 2 .49 

Cleaner T a i l s 1 .10 

T a i l s .02 


