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M r . H . B r o d i e H i c k s , 
C a n n o n - H i c k s A s s o c i a t e s L t d . , 
7 1 4 - 7 4 4 "West H a s t i n g s S t r e e t , 
V a n c o u v e r 1, B . C . 

D e a r B r o d i e , 

R e : " D u s t y M a c 1 ' j m i n e 

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

of " D u s t y M a c " g o l d - s i l v e r o r e , w h i c h w e r e c e i v e d o n J a n u a r y 7 , 1971 

w e r e a s f o l l o w s : 

H e a d a s s a y s 

D i r e c t a s s a y s t C a l c u l a t e d a s s a y s 

( f r o m t e s t r e s u l t s ) 

G o l d (Au) 0. 28 o z / t o n 0. 30 o z / t o n ' t 

S i l v e r (Ag) 5 . 6 5 o z / t o n 5 . 9 1 oz / ton 

F l o t a t i o n t e s t 

A 3000 g r a m s a m p l e o f m i n u s 10 m e s h o r e w a s g r o u n d w e t i n a b a l l 

m i l l t o 82% m i n u s 200_ m e s h a n d f l o a t e d ; the r o u g h e r concentrate was 

c l e a n e d o n c e . T e s t c o n d i t i o n s a n d r e s u l t s a r e s h o w n in tables 1 and 2 ; 

a s c r e e n a n a l y s i s o f the f l o t a t i o n f e e d is g i v e n in t a b l e 7. 

C o m m e n t s : 92 . 1% of the g o l d a n d 83 . 1% of the s i l v e r were r e c o v e r e d in 

the c l e a n e d c o n c e n t r a t e , w h i c h a s s a y e d 1 4 , 5 2 o z / t o n g o l d a n d 2 5 5 , 6 oz / ton 

s i l ver . A n a d d i t i o n a l 0 , 5 % of the g o l d a n d 1. 7% °£ the s i l v e r were present 
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i n the c l e a n e r t a i l i n g . O n l y 0. 2% of the g o l d a n d 0. 8% of the s i l v e r 

w e r e r e c o v e r e d i n the s c a v e n g e r c o n c e n t r a t e . 7 . 2 % of the g o l d a n d 

1 4 . 4 % of the s i l v e r w e r e l o s t i n the s c a v e n g e r - t a i l i n g . 

A l l o w i n g f o r r e c i r c u l a t i o n of c l e a n e r t a i l i n g s , i t i s e x p e c t e d t h a t 

a t l e a s t 92% of the g o l d a n d 84% of the s i l v e r w o u l d be r e c o v e r e d i f 

s i m i l a r o r e i s t r e a t e d i n a f u l l - s c a l e m i l l , ( A c o a r s e r g r i n d , s a y 60¬

65% m i n u s 200 m e s h , m a y be p o s s i b l e w i t h o u t s e r i o u s l y r e d u c i n g the 
I 

g o l d a n d s i l v e r r e c o v e r i e s . ) 

C y a n i d a t i o n te s t s 

T w o 1000 g r a m s a m p l e s of m i n u s 10 m e s h o r e w e r e g r o u n d f o r 

15 a n d 20 m i n u t e s r e s p e c t i v e l y at 60% s o l i d s . A f t e r t h i c k e n i n g to 40% 

s o l i d s , the p u l p s w e r e c y a n i d e d f o r 40 h o u r s i n a n o p e n r o l l i n g b o t t l e , 

f o l l o w e d b y f i l t e r i n g a n d w a s h i n g o f the r e s i d u e . T e s t c o n d i t i o n s a n d 

r e s u l t s a r e g i v e n i n t a b l e s 3 to 6 i n c l u s i v e . 

C o m m e n t s ; . A f t e r g r i n d i n g to 67% - 2 0 0 m e s h , 96. 4% of the g o l d a n d 

94. 4% of the s i l v e r w e r e e x t r a c t e d b y c y a n i d a t i o n . C y a n i d e a n d l i m e 

c o n s u m p t i o n s ( 0 . 6 2 l b N a C N / t o n a n d 3 . 9 4 l b C a ( O H ) 2 / t o n ) w e r e 

s a t i s f a c t o r y ; the p u l p f i l t e r e d r a p i d l y . F i n e r g r i n d i n g , t o 82% m i n u s 

200 m e s h , i m p r o v e d the g o l d a n d s i l v e r e x t r a c t i o n s b y o n l y 0 . 3 % 

a n d 0. 7% r e s p e c t i v e l y . 
Y o u r s s i n c e r e l y , 

B R I T T O N R E S E A R C H L I M I T E D 

J o h n W . B r i t t o n , P . E n g . 
C o n s u l t i n g M e t a l l u r g i s t 

J W B / l s 
M r . H . B r o d i e H i c k s (3) 
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T a b l e 1 

T e s t 300 - F l c o n d i t i o n s 

1 2 3 
S T A G E S 

4 5 6 7 8 
T o t a l 

r e a g e n t s 

R e a g e n t s : L b / t o n of o r e 

' C u S % . - 5 K 2 0 . -

- - - - 1. 5 

0. 3 

- - • • 1. 5 

0. 3 

C X - 5 1 (a) - 0. 10 0. 10 0. 10 0. 10 0. 03 0. 43 

P i n e o iL - 0. 024 - 0. 012 0. 012 - - 0. 048 

A e r o f l o a t 31 - 0. 032 - - 0. 016 r 0. 016 - 0. 064 

P a l p v b i u m e - m l (b) - 9000 9000 9000 9000 9000 9000 2600 

% s o l i d s 60 23 28 ' - .: 26 26 6 . • - . 

T i m e - m i n u t e s (c) 5 5 5 5 5 5 10 

p H - 8. 4 8. 5 . 8. 6 8 . 7 ' 6. 7 7. 6 8. 5 

T e m p e r a t u r e - ° C 22 22 23 23 23 24 20 

N o t e s : (a) P o t a s s i u m a m y l x a n t h a t e ; (b) P e r 3000 g r a m s o f o r e ; (c) 3 b a t c h e s 
of 1000 g r a m s - 1 0 m e s h o r e e a c h g r o u n d f o r 20 m i n u t e s a t 60% s o L i d s , ; . 
c o m b i n e d f o r f l o t a t i o n . 

S t a g e s ; 1. 
2. 
3. 
4 . 
5. 
6. 
7. 

G r i n d i n g (82% - 2 0 0 m e s h ) 
C o n d i t i o n i n g 

. R o u g h e r f l o t a t i o n - 1 s t s t a g e 
" " - 2 n d ' " [..'• 
ii " • - 3 r d 1 1 

C o n d i t i o n i n g 
S c a v e n g e r f l o t a t i o n 
C l e a n i n g (o f r o u g h e r c o n c e n t r a t e onLy) 
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T e s t 300 - F l 

T a b l e 2 

I n d i v i d u a l r e s u l t s 

P r o d u c t W e i g h t 
% 

A s 
A u 

o z / t o n 

s a y s 
A g . 

o z / t o n • 

D i s t r i b u t i o n % 
A u A g 

1 C l e a n e r c o n c e n t r a t e 1. 91 14. 52 255. 6 92. 1 83 . 1 

2 " t a i l i n g 3. 23 0. 05 3. 13- 0. 5 1.7 

3 S c a v e n g e r c o n c e n t r a t e 1. 03 0. 06, 4. 75 0. 2 0. 8 

4 1 1 t a i l i n g 93 . 83 0. 0 23 0. 90 7. 2 14. 4 

5 
5 

H e a d ( c a l c u l a t e d ) 
H e a d ( d i r e c t a s s a y s ) 

1 0 0 . 0 0 0. 30 
0. 28 

5. 88 
5. 65 

100 . 0 100. 0 

C u m u l a t i v e r e s u i t s 

1 C l e a n e r c o n c e n t r a t e 1. 91 14. 52 255 . 6 92. 1 83 . 1 

1 + 2 R o u g h e r " 5. 14 5 . 4 3 . 96. 9 92 . 6 84 . 8 

1 to 3 R o , + s c a v . c o n c e n t r a t e s 6. 17 4 . 53 8 1 . 6 92 . 8 85 . 6 
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T e s t 300 - C I 

G r i n d : 67% - 2 0 0 m e s h , \ 4 9 % - 3 2 5 m e s h (1000 g r a m s m i n u s 10 m e s h o r e 
g r o u n d f o r 15 m i n u t e s a t 60% s o l i d s ) 

T a b l e 3 

M e t a l l u r g i c a l r e s u l t s 

# P r o d u c t 
C y a n , 
t i m e -
H o u r s 

A m o u n t 
A s s a y s 

A u A g 
N D i s t r i b u t i o n 

% . 
A u 

1 C y a n , f i l t r a t e * 40 3 l i t r e s 3. 360 m g / L . 64 . 130 m g / L . 96. 4 94. 4 

2 R e s i d u e - 100. 03% 0. 011 p z / t o n 0^331 o z / t o n 3 3. 6 5. 6 

3 
3 

H e a d ( c a l c u l a t e d ) 
H e a d ( d i r e c t a s s a y S ) -

100. 00% 0. 30. o z / t o n 
0. 28 

5. 94 o z / t o n 
5. 65 " 

100. 0 100. 0 

* I n c l u d i n g w a s h e s . 

T a b l e 4 

C y a n i d e a n d l i m e c o n s u m p t i o n s 

S o d i u m C y a n i d e L i m e 
C y a n . L b . 100% N a C N / t o n o f o r e L b . 100% C a ( O H ) , / t o n o f o r e 

S t a g e t i m e - A d d e d C o n s u m e d A d d e d C o n s u m e d 
H o u r s Ind . C u m . Ind . C u m . 

G r i n d 5. 00 5. 00 ) 
) 3^ 9 4 * * 3 # 9 4 * * 

C y a n i d a t i o n 40 7. 76 0. 62 2. 00 7. 00 ) 

T o t a l - ' - 7 . 7 6 0. 62 7. 00 7. 00 3. 94 3. 94 

*# I n c l u d i n g C a ( O H ) 2 a d d e d to g r i n d . 



T e s t 300 - C 2 

G r i n d : 82% - 2 0 0 m e s h , 62% - 3 2 5 m e s h (1000 g r a m s m i n u s 10 m e s h o r e 
g r o u n d f o r 20 m i n u t e s at 60% s o l i d s ) . ' • \ 

T a b l e 5 

M e t a l l u r g i c a l r e s u l t s 

C y a n . 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 t i m e - A m o u n t A u A g % 

H o u r s A u A g 

1 C y a n , f i l t r a t e * 40 3 l i t r e s 3. 350 m g / L . 
. J^ - fT* 

64. 35 m g / L . 96. 7 9 5 . 1 

2 R e s i d u e 100. 20% 0. 01.0 o z / t o n 0. 290 o z / t o n 3. 3 4. 9 

3 H e a d ( c a l c u l a t e d ) _ 100. 00% 0. 30 o z / t o n 5. 92 o z / t o n 100. 0 100. 0 
3 H e a d ( d i r e c t a s s a y s ) - 0 . 2 8 " . 5 . 6 5 M 

* I n c l u d i n g w a s h e s 

T a b l e 6 
• 

Cyan ide^ a n d U m e c o n s u m p t i o n s 

S o d i u m C y a n i d e L i m e 
C y a n . L b . 100% N a C N / t o n o f o r e L b . 100% C a ( O H ) / t o n o f o r e 

S t a g e t i m e - A d d e d C o n s u m e d A d d e d - C o n s u m e d 
H o u r s Ind . C u m . Ind . C u m . 

G r i n d r.'; ' 5. 00 5. 00 ) 
) 4. 3 6 * * 4 . 3 6 * * 

C y a n i d a t i o n 40 7. 76 0. 68 2. 00 7. 00 ) 

T o t a l 7. 76 0 . 6 8 7. 00 7. 00 4 . 36 4 . 36 

* * I n c l u d i n g C a ( O H ) 2 a d d e d to g r i n d . 



S c r e e n a n a l y s e s 

T a b l e 7 
F e e d to b a l l m i l l F e e d to t e s t 3 0 0 - C 1 F e e d to t e s t s 3 0 0 - C 2 a n d 3 0 0 - F 1 

M e s h 
( T y l e r ) 

% 
I n d . 

r e t a i n e d 
C u m . 

% p a s s i n g 
C u m . 

% 
Ind . 

r e t a i n e d 
C u m . 

% p a s s i n g 
C u m . 

% 
Ind . 

r e t a i n e d 
C u m . 

% p a s s i n g 
C u m . 

10 - - 100. 0 - 100. 0 - - 100. 0 

14 2. 9 2. 9 97. 1 - - 100. 0 - - 100. 0 

20 12. 8 15. 7 84. 3 - - 100. 0 - - 100. 0 

28 23. 7 39. 4 60. 6 - - 100. 0 - 100. 0 

35 12. 3 51. 7 48. 3 - 100. 0 - -.. - 100. 0 

48 10. 3 62. 0 38. 0 0. 2. 0. 2 99. 8 100. 0 

65 7. 9 69. 9 30. 1 1. 0 1. 2 98. 8 0. 1 0. 1 99. 9 

100 5. 3 75. 2 24. 8 4. 2 5. 4 94. 6 0. 7 0. 8 99. 2 

150 4. 1 79. 3 20. 7 10. 7 16. 1 83. 9 4. 2 5. 0 95. 0 

200 4 . 0 83. 3 16. 7 17. 3 33. 4 66. 6 13. 5 18. 5 81. 5 

+ 325 3. 7 87. 0 13. 0 17. 7 51. 1 48. 9 19. 6 38. 1 61. 9 

-325 13. 0 100. 0 - 48. 9 100. 0 - 61.9 100. 0 -

T o t a l 100. 0 100. 0 100. 0 100. 0 _ 100. 0 100. 0 


