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D e a r B r o d i e , 

R e : " D u s t y M a c " m i n e 

R e s u l t s of our f lotat ion and cyanidat ion tests on the composite sample 

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

were as f o l l ows : 

H e a d assays 

D i r e c t assays C a l c u l a t e d assays 

( f rom test resul ts ) 

G o l d (Au) 0. 28 o z / t o n 0. 30 o z / t o n 

S i l v e r (Ag) 5. 65 o z / t o n 5. 91 o z / t o n 

F l o t a t i o n test 

A 3000 g r a m sample of m i n u s 10 m e s h ore was ground wet i n a b a l l 

m i l l to 82% m i n u s 200 m e s h and f loated; the rougher concentrate was 

c leaned once. T e s t condit ions and r e s u l t s a re shown i n tables 1 and 2; 

a s c r e e n a n a l y s i s of the f lotat ion feed is given i n table 7. 

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

the c leaned concentrate , w h i c h a s s a y e d 14. 52 o z / t o n gold and 255. 6 o z / t o n 

s i l v e r . A n add i t i ona l 0. 5% of the gold and 1. 7% of the s i l v e r were present 
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i n the c leaner t a i l i n g . On ly 0. 2% of the gold and 0. 8% of the s i l v e r 

were r e c o v e r e d i n the scavenger concentrate . 7. 2% of the gold and 

14. 4% of the s i l v e r were l os t i n the scavenger t a i l i n g . 

A l l o w i n g for r e c i r c u l a t i o n of c l eaner t a i l i n g s , i t is expected that 

at l eas t 92% of the gold and 84% of the s i l v e r would be r e c o v e r e d i f 

s i m i l a r ore is 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 , say 60¬

65% m i n u s 200 m e s h , m a y be poss ib le without s e r i o u s l y reduc ing the 

gold and s i l v e r r e c o v e r i e s . ) 

Cyan ida t i on tests 

T w o 1000 g r a m samples of m i n u s 10 m e s h ore were ground for 

15 and 20 minutes 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 th i cken ing to 40% 

s o l i d s , the pulps were cyanided for 40 hours i n an open r o l l i n g bott le , 

f o l l owed by f i l t e r i n g and washing of the res idue . T e s t condit ions and 

r e s u l t s are given i n tables 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 ind ing to 67% -200 m e s h , 96. 4% of the gold and 

94. 4% of the s i l v e r were ex t rac ted by cyanidat ion . Cyanide and l i m e 

consumptions (0 .62 lb N a C N / t o n and 3.94 lb C a ( O H ) 2 / t o n ) were 

s a t i s f a c t o r y ; the pulp 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 , to 82% m i n u s 

200 m e s h , i m p r o v e d the gold and s i l v e r ex t rac t i ons by only 0. 3% 

and 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 W B / l s 
M r . H . B r o d i e H i c k s (3) 

John 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 
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T e s t 300 - F l conditions 

Table 1 

S T A G E S T o t a l 
1 2 3 4 5 6 7 8 reagents 

Reagents : L b / t o n of ore 

H . S O . -2 4 1. 5 - 1. 5 

C u S 0 4 . 5 H z O - 0. 3 - 0. 3 

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

P i n e o i l - 0. 024 0.012 0.012 - 0. 048 

A e r o f l o a t 31 - 0. 032 0.016 0. 016 0. 064 

P a l p vo lume - m l (b) - 9000 9000 9000 9000 9000 9000 2600 

% so l ids 60 28 28 26 26 6 

T i m e - minutes (c) 5 5 5 5 5 5 10 

pH - 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 

Notes : (a) P o t a s s i u m a m y l xanthate; (b) P e r 3000 g r a m s of o r e ; (c) 3 batches 
of 1000 g r a m s -10 m e s h ore each ground for 20 minutes at 60% s o l i d s , 
combined for f lotat ion. 

Stages: 1. G r i n d i n g (82% -200 mesh) 
2. Cond i t i on ing 
3. Rougher Rotat ion - 1st stage 
4. " " - 2nd " 
5. " " - 3 r d " 
6. Cond i t i on ing 
7. Scavenger f lotat ion 
8. C l e a n i n g (of rougher concentrate only) 
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T e s t 300 - F l 

Tab le 2 

Ind iv idua l r e su l t s 

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 Weight A u A g A u A g 

% oz / ton oz / ton 

1 C l e a n e r concentrate 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 Scavenger concentrate 1. 03 0. 06 4. 75 0. 2 0. 8 

4 " t a i l i n g 93. 83 0. 023 0. 90 7. 2 14. 4 

5 Head (calculated) 100. 00 0. 30 5. 88 100. 0 100. 0 
5 H e a d (d i rec t assays) 0. 28 5. 65 

-

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

1 C l e a n e r concentrate 1. 91 14. 52 255. 6 92. 1 83. 1 

1 + 2 Rougher " 5. 14 5. 43 96. 9 92. 6 84. 8 

1 to 3 R o . + scav. concentrates 6. 17 4. 53 81. 6 92. 8 85. 6 
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Tes t 300 - C I 

G r i n d : 67% -200 m e s h , 49% -325 m e s h (1000 g r a m s m i n u s 10 m e s h ore 
ground for 15 minutes at 60% sol ids) 

Tab le 3 

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 - Amount A u A g % 

H o u r s A u A« 

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 Res idue - 100. 03% 0. 011 o z / t o n 0. 331 o z / t o n 3. 6 5. 6 

3 H e a d (calculated) _ 100. 00% 0. 30 o z / t o n 5. 94 o z / t o n 100. 0 100. 0 
3 H e a d (d i rec t a s s a ys) - 0. 28 " 5. 65 " 

* Inc luding washes. 

Tab le 4 

Cyanide and l i m e consumptions 

Sod ium Cyanide L i m e 
C y a n . L b . 100% N a C N / t o n of ore L b . 100% C a ( O H ) 2 / t o n of ore 

Stage 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 

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

5. 00 

2. 00 

5. 00 ) 
) 

7. 00 ) 
3. 9 4 * * 3. 9 4 * * 

T o t a l 7. 76 0. 62 7. 00 7. 00 3. 94 3. 94 

** IncLuding Ca(OH)^ added to g r i n d . 



Tes t 300 - C2 

G r i n d : 82% -200 m e s h , 62% -325 m e s h (1000 g r a m s m i n u s 10 m e s h ore 
ground for 20 minutes at 60% sol ids) 

Tab le 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 ime - Amount 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 . 64. 35 m g / l . 96. 7 95. 1 

2 Re sidue - 100. 20% 0. 010 o z / t o n 0. 290 o z / t o n 3. 3 4. 9 

3 H e a d (calculated) _ 100. 00% 0. 30 o z / t o n 5. 92 oz / ton 100. 0 100. 0 
3 Head (d i rec t a s s a ys) - 0. 28 " 5.65 " 

* Inc luding washes 

Tab le 6 

Cyanide and l i m e consumptions 

Sod ium Cyanide L i m e 
C y a n . L b . 100% N a C N / t o n of ore L b . 100% Ca(OH) / ton of ore 

Stage 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 ) 
) 4. 36** 4. 36** 

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 .68 7. 00 7. 00 4. 36 4. 36 

** Inc luding C a ( O H ) 2 added to g r i n d . 



S c r e e n anaiyses 

T a b l e 7 
F e e d to baLl m i l l F e e d to test 300-C1 F e e d to tests 300 -C2 and 3 0 0 - F 1 

M e sh 
( Ty ler ) 

% 
Ind. 

r e ta ined 
C u m . 

% pass ing 
C u m . 

% 
Ind. 

re ta ined 
C u m . 

% pass ing 
C u m . 

% 
Ind. 

re ta ined 
C u m . 

% pass ing 
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. o 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 -


