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SUMMARY 

The g o l d and s i l v e r i n t h i s o r e a p p e a r s t o be r e a d i l y a v a i l a b l e 

f o r t r e a t m e n t i n a c y a n i d a t i o n c i r c u i t . R e s u l t s f r o m a s i n g l e 

c y a n i d e t e s t i n d i c a t e i n e x c e s s o f B5% o f t h e s i l v e r and ^k% o f 

t h e g o l d c a n be r e c o v e r e d i n t o a c y a n i d e l i q u o r . The p r e s e n c e 

o f p y r r h o t i t e may have a d e t r i m e n t a l e f f e c t on r e c y c l i n g c y a n ­

i d e s o l u t i o n s due t o e x t e n s i v e s o l u t i o n f o u l i n g r e s u l t i n g f r om 

t h e d e c o m p o s i t i o n o f p y r r h o t i t e . 

I n i t i a l f l o t a t i o n t e s t s we re n o t as s u c c e s s f u l a s t h e c y a n i d a ­

t i o n t e s t w i t h a t l e a s t 20?D o f t h e s i l v e r r e m a i n i n g u n r e c o v e r e d 

F u r t h e r t e s t w o r k , t o c o n f i r m t h e r e s u l t s f r o m t h i s p r o g r a m and 

t o o p t i m i z e g r i n d s and r e a g e n t u s a g e s , i s r e q u i r e d p r i o r t o 

f i n a l f l o w s h e e t s e l e c t i o n . 

Tom L a f r e n i e r e , C . E . T . 
V i c e P r e s i d e n t - M e t a l l u r g y 
K a m l o o p s R e s e a r c h and 
A s s a y L a b o r a t o r y L t d . 
K a m l o o p s , B . C . 
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INTRODUCTION 

On O c t o b e r 2 4 t h , 19B3, Mr. Tony S h e a r c r o f t o f H a i l s t o r m E x ­

p l o r a t i o n s r e q u e s t e d Kamloops R e s e a r c h and A s s a y L a b o r a t o r ­

i e s t o p e r f o r m a p r e l i m i n a r y m e t a l l u r g i c a l e x a m i n a t i o n on a 

s a m p l e o f t h e i r o r e . 

The o b j e c t i v e s o f t h i s s t u d y we re t o e x a m i n e t h e r e s p o n s e 

o f a s a m p l e o f o x i d i z e d o r e t o t h e f l o t a t i o n and c y a n i d a -

t i o n p r o c e s s e s . 

T e s t w o r k commenced O c t o b e r 2 5 t h , 1 9 8 3 , w i t h t h e f i n a l r e ­

p o r t s u b m i t t e d t o M r . S h e a r c r o f t e a r l y November , 1 983 . 
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DISCUSS ION OF RCSULTS 

The s a m p l e c o n s i s t e d o f c o a r s e a n g u l a r c h i p s and a p p e a r e d t o h a v e 

u n d e r g o n e a c o n s i d e r a b l e amount o f w e a t h e r i n g . I n i t i a l m i c r o s c o ­

p i c e x a m i n a t i o n o F t h e s a m p l e showed t h e p r e d o m i n a n t n o n - s u l p h i d e 

m i n e r a l t o be s k n r n s , w i t h s e c o n d a r y n o n - s u l p h i d e m i n e r a l s b e i n g 

c a l c i t e , a n d m a g n e t i t e . The s u l p h i d e s o b s e r v e d i n c l u d e p y r r h o t i t e , 

p y r i t e , s p h a l e r i t e , g a l e n a and c h a l copy r i t e . A l s o n o t e d was a 

m e t a l l i c g r e y m i n e r a l p o s s i b l y a c a n t h i t e , a s i l v e r s u l p h i d e . 

P r i o r t o t e s t i n g , t h e s a m p l e was c r u s h e d i n a l a b o r a t o r y j a w 

c r u s h e r a n d a h e a d s a m p l e was removed a n d a n a l y s e d f o r v a r i o u s 

e l e m e n t s o f i n t e r e s t . T a b l e 1 d e t a i l s t h e s e a s s a y s . 

TABLE 1 

Head Sample A n a l y s i s 

A s s a y s % 

A u * A y * Pb Zn Cu Fe 

.064 9 . 2 .18 .15 .03 5.4 

* o z / S . D . T . 
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F D U T m e t a l l u r g i c a l t c c t s w e r e p e r f o r m e d on t h e c a m p l e , t h r e e exam­

i n i n g t h e e f f e c t s o f f l o t a t i o n and one e x a m i n i n g t h e e f f e c t s o f 

c y a n i d o t i o n on p r e c i o u s rnetn l r e c o v e r y . G raph 1 s u m m a r i z e s t h e 

r e s u l t s o f t h e f l o t a t i o n t e s t and i n d i c a t e s t h a t a f i n e p r i m a r y 

g r i n d i s r e q u i r e d t o m a x i m i z e m i n e r a l l i b e r a t i o n . H o w e v e r , even 

t h e b e s t t e s t i n d i c a t e s a s u b s t a n t i a l amount o f u n r e c o v e r e d s i l ­

v e r r e p o r t i n g t o t h e f i n a l t a i l s . F u r t h e r t e s t d e t a i l s a r e p r o ­

v i d e d i n A p p e n d i x I. 

GRAPH NO. 1 

n o t a t i o n G r a d e R e c o v e r y C u r v e s 

U bO 1 U 0 1 ^ 0 2 0 0 2 5 0 3 0 0 

C u m u l a t i v e G r a d e u z / S . D . T . S i l v e r 
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The f i n a l t e s t i n v o l v e d J c a c h i n g t h e g r o u n d o r e f o r 21 h o u r s u s i n g 

s t a n d a r d c y a n i d a t i o n t e c h n i q u e s . G raph 2 s u m m a r i z e s t h e r e s u l t s 

o b t a i n e d f r o m t h e s i n g l e J e a c h t e s t . T e s t d e t a i l s a r e shown i n 

A p p e n d ! x 1 . 

GRAPH NO-. 2  

R a t e o f G o l d and S i l v e r R e c o v e r y 

i n t o C y a n i d e L i q u o r 

100 

2 4 0 1 0 

A c j i t n t i o n T ime ( h o u r s ) 

20 



As t h e g r a p h i n d i c a t e s a maximum r e c o v e r y o f G6.B/D f o r s i l v e r and 

94.4?o f o r g o l d was o b t a i n e d f r om a r e l a t i v e l y s h o r t a g i t a t i o n t i m e . 

Due t o t h e o x i d i z e d s t a t e o f t h i s o r e a c o n s i d e r a b l e amount o f l i m e 

was r e q u i r e d t o s t a b i l i z e pH t o m a i n t a i n p r o t e c t i v e a l k a l i n i t y . I t 

s h o u l d be n o t e d t h a t c y a n i d e s o l u t i o n f o u l i n g , r e s u l t i n g f r o m t h e 

d e c o m p o s i t i o n p r o d u c t s o f p y r r h o t i t e , w i l l i n a l l p r o b a b i l i t y i n ­

c r e a s e c y a n i d e c o n s u m p t i o n i n an o p e r a t i n g p l a n t . T h i s e f f e c t w i l l 

h a v e t o be e x a m i n e d f u l l y i n t h e l a b o r a t o r y . 
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CONCLUSIONS AND RCCOMMCNDATIONS 

C y a n i d a t i o n g a ve t h e most e n c o u r a g i n g r e s u l t s whe re i n e x c e s s 

o f 94% o f t h e g o l d and 85?o o f t h e s i l v e r we re r e c o v e r e d i n t o 

t h e l e a c h l i q u o r . F u r t h e r t e s t w o r k i s r e q u i r e d t o o p t i m i z e 

r e a g e n t u s a g e , g r i n d e f f e c t s and s o l u t i o n f o u l i n g e f f e c t s . 

A n o t h e r a r e a w o r t h c o n s i d e r i n g w o u l d be t o s t u d y t h e e f f e c t s 

o f heap l e a c h i n g t h i s o r e t o d e t e r m i n e i f i n s i t u t r e a t m e n t 

i s a p o s s i b i l i t y . 

R e c o v e r y l o s s e s o f a t l e a s t 20?o s i l v e r i n t h e f l o t a t i o n t a i l s 

a r e mos t p r o b a b l y due t o t h e h i g h l y o x i d i z e d s t a t e o f t h i s 

o r e t y p e . More work i s r e q u i r e d t o o p t i m i z e g r i n d and r e a ­

g e n t a d d i t i o n s i n t h e f l o t a t i o n c i r u c i t . 



I 

APPENDIX I 

TECHNICAL DETAILS OF FLOTATION TESTS 1 - 4 INCLUS IVE 

F o r each F l o t a t i o n t e s t i s shown 

a f l o w s h e e t s c h e m a t i c , d e t a i l s 

o f r e a g e n t s u s e d , e s s e n t i a l t e s t 

p a r a m e t e r s , a s s a y s and m e t a l l u r ­

g i c a l b a l a n c e s . 
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TEST NO. 1 

PURPOSE: P r e l i m i n a r y B u l k n o t a t i o n - C o a r s e G r i n d 

PROCEDURE: G r i n d w i t h s o d a a sh and TM3. C o n d i t i o n w i t h CuSO^, Z-11 and soda ash 

and f l o a t a b u l k s u l p h i d e c o n c e n t r a t e . C l e a n 2 t i m e s . 

FEED: 1 k g . o r e 

GRIND: 10 m i n u t e s i n l a b o r a t o r y r o d m i l l w i t h 600 m l . w a t e r . 

S t a g e 
R e a g e n t s added g / t o n n e T i m e , M i n u t e s pH 

S t a g e 
N a ? C 0 3 TM3 CuSO. 

4 
Z-11 G r i n d Cond F r o t h S t a r t F i n i sh 

P r i m a r y G r i n d 1000 24 10 6.4 

Cond i t i o n i n g 2 000 100 30 5 8.2 8 .0 

Rougher 2 8 . 0 7.6 

S c a v e n g e r 20 3 7.6 7.6 

1 s t C l e a n e r 350 10 2 3 9.4 8.6 

2nd C l e a n e r 220 1 1 9.4 9.2 

P r o d u c t 

C o n c e n t r a t e 

C l e a n e r T a i l s 2 

C l e a n e r T a i l s 1 

T a i l s 

. a a a a \. c\j i re a VJ 

W e i g h t 

3 . 1 6 

2 . 1 6 

5 . 12 

8 9 . 5 6 

A s s a y s o z s / S . D . T 

Ag 

119 .57 

3 3 . 5 4 

1 7 . 7 9 

3.41 

JJ " 1 

D i s t r i b u t i o n 

Ag 

4 4 . 6 4 

8 . 5 3 

1 0 . 7 6 

3 6 . 0 6 
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TEST NO. 2 

PURPOSE: P r e l i m i h n r y B u l k n o t a t i o n - Medium G r i n d 

PROCEDURE: Same as l e s t No. 1 w i t h a f i n e r p r i m a r y g r i n d 

EEED: 1 k g . o r e 

GRIND: 15 m i n u t e s i n l a b o r a t o r y r o d m i l l w i t h 600 m l . w a t e r 

S t a g e 
R e a g e n t s a d d e d g / t o n n e T i m e , M i n u t e s PH 

S t a g e 
N a 2 C 0 3 TM3 CuSO. 

4 
Z-11 G r i n d Cond F r o t h S t a r t F i n i sh 

P r i m a r y G r i n d 5000 24 15 8.2 

Cond i t i o n i n g 100 30 5 

Roughe r 2 8 .2 8.2 

S c a v e n g e r 20 3 8.2 8.2 

1 s t C l e a n e r 210 10 2 3 9 . 0 8.6 

2nd C l e a n e r 180 10 1 2 9.4 9.1 

P r o d u c t 
W e i g h t A s s a y s (%) D i s t r i b u t i o n 

P r o d u c t 0/ 
/O Ag * As Sb Hg Ag 

C o n c e n t r a t e 3.91 138 .52 .47 .05 L.001 5 6 . 5 9 
-

C l e a n e r T a i l s 2 2 . 00 2 2 . 7 8 4 . 7 5 

C l e a n e r T a i l s 1 5.95 8 .28 5 .15 

T a i l s 88 .14 3 .64 33.51 

_r>_i l _ J t _LI i i n n _nn _ 
~~——r 

* 0 z / S D T L - l e s s t h a n 
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1 1 4 5 

P r e l i m i n a r y l e a d , z i n c , i r o n s e p a r a t i o n 

G r i n d w i t h s o d a ash and ZnSO^ t o d e p r e s s z i n c m i n e r a l s . F l o a t l e a d 
and c l e a n i t . C o n d i t i o n and a c t i v a t e z i n c . F l o a t z i n c and c l e a n 
i t . C o n d i t i o n , a c t i v a t e and F l o a t i r o n c l e a n i n g o n c e . 

1 k g . o r e 

20 m i n u t e s i n l a b o r a t o r y r o d m i l l w i t h 600 m l . w a t e r 

S t a g e 
R e a g e n t s added g / t o n n e T i m e , M i n u t e s P H 

S t a g e 

N a 2 C 0 3 Soda ZnSO, 
4 TM3 Z-11 CuSO. 

4 
G r i n d Cond F r o t h S t a r t F i n i s h 

i a r y G r i n d 5000 500 48 20 8.4 

i i t i o n i n g 10 2 8.4 

j Rougher 2 8.4 

i 1 s t C l e a n e r 10 1 1 8.1 8 .0 

: C o n d i t i o n i n g 4000 100 200 5 11.5 

2 Rougher 3 11 .0 

: 1 s t C l e a n e r 500 10 1 2 11.5 11 .3 

l C o n d i t i o n i n g 5000 6.0 7 . 0 

i Rougher 10000 5 3 7.0 7 .5 

i 1 s t C l e a n e r 100 1 2 8.3 8 .3 

I 

j 
I 
I 
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TEST NO. 3 

P r o d u c t 
W e i g h t A s s a y s % D i s t r i b u t i o n 

P r o d u c t 

O ' 
/o Ag * Pb Zn Fe Ag Pb Zn Fe 

L e a d C o n c e n t r a t e 1.34 259 .41 3.18 2 .02 2 2 . 1 0 3 8 . 0 5 2 2 . 8 6 2 3 . 6 3 5.16 

L e a d C l e a n e r T a i l s 1 .98 3 4 . 0 9 0 .39 0 .25 9 . 5 0 7.41 4 . 1 5 4 . 3 3 3.29 

Z i n c C o n c e n t r a t e 3 . 8 2 41 .70 0 .39 1 .23 2 6 . 9 0 17 .47 8.01 4 1 . 1 0 17.95 

Z i n c C l e a n e r T a i l s 6 . 5 8 11.11 0.23 0 .09 6 . 60 8. 02 8 .14 5.18 7.59 

I r o n C o n c e n t r a t e 0 . 63 6 0 . 54 2 .43 0.34 1 3 . 1 0 4 . 2 0 8 .27 1.88 1.45 

I r o n C l e a n e r T a i l s 3 . 8 6 7 .96 0.22 0.07 6 . 6 0 3 .37 4 . 5 6 2 .36 4.45 

T a i l s 81 . 8 0 2 . 39 0 .10 0 .03 4 . 2 0 2 1 . 47 4 4 . 0 2 2 1 . 5 0 60.10 

C a l c u l a t e d Head 1 0 0 . 0 0 9.11 0 .19 0.11 5.72 1 0 0 . 0 0 1 0 0 . 0 0 1 0 0 . 0 0 100.00 

* o z s / S . D . T . 
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PROJECT NO. KM145 - ' 

PURPOSE: P r e l i m i n a r y C y a n i d a t i o n l e s t 

PROCEDURE: G r i n d 200 y s a m p l e f o r 10 m i n u t e s i n s m a l l r o d m i l l . Remove and 

c o n d i t i o n w i t h l i m e f o r 15 m i n u t e s t o c o n s t a n t pH 11 .5 w i t h 600 

m l . H^U and 1.56 g CaO. C y a n i d e f o r 24 h o u r s r e m o v i n g r o u g h e r 

l i q u o r a n d 2 s c a v e n g e r l i q u o r s . 

TECHNICAL DETA I L S : 

T ime ( h r ) 
R e a g e n t B a l a n ce 

T ime ( h r ) p n Added (q ) R e s i d u a l ( q ) Consumed (c< 
S F S F NaCN CaO NaCN CaO NaCN C B Q 

0 4 11 . 5 1 0 . 8 1.0 1 .56 ND ND ND K'D 

0 14 12 .3 11 . 8 1.07 2 .03 ND ND ND ND 

• 3 12 . 2 12.1 1.0 2 . 0 ND ND ND ND 

NOTES: 

1. R e a g e n t C o n s u m p t i o n ( g / t ) 

GOLD S I LVER BALANCE: 

P r o d u c t 
Samp le C o m p o s i t i o n M e t a l D i s t . 

P r o d u c t G o l d S i l v e r G o l d S i l v e r P r o d u c t 

mq oz/T mq oz/T O' 
/O 

c-

R o u g h e r C o n c e n t r a t e .40 - 43.1 _ 7 5 . 5 64.7 

S c a v e n g e r C o n c e n t r a t e 1 .07 - 1 4 . 0 - 1 3 . 2 21 .0 

S c a v e n g e r C o n c e n t r a t e 2 .03 - .7 - 5.7 1.1 

T a i l ( 1 9 8 . 5 ) .03 .0045 8 .8 1.3 5 .6 13.2 

C a l c u l a t e d Head (200 ) .53 .077 6 6 . 6 9.7 1 0 0 . 0 100.0 

A s s a y e d Head (200 ) .44 . 064 63.1 9 .20 

1 
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