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BRITTON RESEARCH LIMITED 
ConauLting &rtoLLuzglrt. 

a 1612 WEST THIRD AVENUE 
VANCOUVER, 0.C V6j 1 K2 

0 CANADA 

JOHN W. ORITTON, A.R.S.M., B.Sc., P.Eng. PHONE: 738-7195 
IRL~IDLNI AREA CODE: 604 

M r  Dar re l l  Reinke, M a r c h  16, 1976 

402-4288 Grange S t ree t ,  

Burnaby,  B. C. V5H 1N9 
i 

Dear M r  Reinke, 
Re: Metallurgical t e s t s  on tail ing sample  

We give below the  r e su l t s  obtained in  o u r  meta l lurg ica l  

t e s t s  on the sample of gold /s i lver -bear ing  tail ings which you submit ted 

to us  on February  10, 1976: 

1. Assay of sample a s  rece ived  ( a s says  by  Genera l  Testing Laborator ies) :  

Direct  assays :  Gold (Au) 0.027 oz/ ton  
4 .  

(4 Silver (Ag) 1.67 oz l ton  

L j- Calculated a s s a y s  ( f rom t e s t  products):  

(a) Flotation test: Gold (Au 0.038 oz/ ton  

Si lver  (Ag 1.68 oz l ton  

(b) Cyanidation test:  Gold (Au ) 0.040 oz  /ton 

It i s  obvious f r o m  the r e su l t s  6 f  the t e s t s  that the d i r ec t  gold 

a s s a y  on the sample a s  rece ived  was too low and that  the c o r r e c t  f igure ' 

is  about 0.039 ozl ton;  the s i lve r  a s s a y s ,  however ,  a g r e e  ve ry  well. 

2. Sc reen  analysis  of sample  a s  rece ived  and a f t e r  grinding for tes t s :  

* 
Sample a s  rece ived  After  grindibg f o r  flotation 

Mesh s i z e  and cyanidation t e s t s  

(Ty le r )  ?& passing s c r e e n  7'0 passing s c r e e n  
10 100.0 100.0 
48 87.0 10'0.0 
100 66.7 99.0 
150 55.3 94.9 

C3 200 45.0 84.9 
3 25 34.0 64.9 

* 
Afte r  crushing overs izb  (mainly caked m a t i r i a l )  to minus 10 mesh.  

- -  - 
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A 1000-gram sample  of ta i l ing was  ground fo r  15 minutes  in 

a  l abo ra to ry  bal l  m i l l  a t  6070 so l id s ,  l i m e  equivalent to 10 pounds p e r  ton 

being added b e f o r e  grinding. The ground tai l ing was  t r a n s f e r r e d  to a  Denver 

f lo ta t ion machine  and conditioned with 2  l b l t on  l i m e ,  0 .  1  lb l ton  po tass ium 
i 

amyI  xanthate and 0 .03  lb/ ton M .  I. B. C,  f ro the r .  After  f rothing for  5 minu te s ,  

0. 04 lb/ ton a m y l  xanthate  was added and  frothing was  continued fo r  a  fu r ther  

3 rr.inutes, Thc concent ra te  w a s  t r a n s f e r r e d  to  a smaller C C ! !  and r e t r e a t e d  

(c leaned) ;  0 .02  lb / ton  xanthate was  added in c leaning,  which .continued for  5 

minutes .  The r eagen t s  used  w e r e  chosen to  give a m a x i m u m  recove ry  of 

any f r e e  gold and s i l ve r  m i n e r a l s  without f loating exces s ive  amounts  of pyr i te .  

The final  concent ra te ,  c l eane r  ta i l ing and rougher  tai l ing w e r e  

i 

I 
f t l t c . r ed ,  drltad, weighed and a s s a y e d  fo r  gold and s i l v e r ;  r e s u l t s  w e r e  a s  follows: 

&'- $ 
L "  Produc t  Weight A s s a y s  - Ounces  p e r  ton Distribution % 

Si lver  
- -  

% Gold Gold Si lver  

Concent ra te  3.25 0 .47  18.71 40.7 36.2  

C lcane r  tai l ing 5.26 0 .11  6 . 2 8  15.4 19.7 

Rougher  tai l ing 91.49 0 .018  0 .81  43.9  44 .1  

Head (calculated)  100.00 0 .038  1 .68  100.0 100.0 

Rougher concent ra te  (calc . )  8 . 5  1  0 .25  11.03 56.1 5 5 . 9  

Comments :  56. 170 of the gold and  55.970 of t he  s i l v e r  w e r e  r ecove red  in the 

rougher  concent ra te ,  which a s s a y e d  0.25 o z  / ton gold and  11.03 o z l t o n  s i lver .  

F a i r l y  heavy l o s s e s  of the  gold and s i l v e r  o c c u r r e d  i n  c leaning,  the  r ecove r i e s  

in the  final concent ra te  being 40.770 and 36.2% re spec t ive ly ,  with g r a d e s  of 

0 .47  oz l ton  gold and 18 .71  o z l t o n  s i l v e r .  In p r a c t i c e ,  the c leaner  tai l ing 

would be  r ec i r cu l a t ed  to the  head of the  flotation c i r cu i t  and  p a r t  of i t s  gold 

iind s i l ve r  contents would ul t imately  b e  r e c o v e r e d  in  t he  concentra te .  It i s  

t h e r e f o r e  expected tha t  a t  l e a s t  48% of the  golh and  46% of the  s i l ve r  could 

(,i be r ecove red  in  a fu l l - sca ie  mil l .  
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M r  D a r r e l l  Reinke .(cant.) 

(.g 4. Cyanidation t e s t  

A 1000-gram sample  of tai l ing was ground a t  6070 solids 

f o r  15 minutes  with l ime  equivalent to 8 pounds pe r  ton af feed.  The pulp 

was  se t t l ed  and e x c e s s  water  was taken off,  followed by agi ta t ion of the pulp 

f o r  48 hour s ;  cyanide and l ime  equivalent to 12 and 4 pounds p e r  ton of 

tai l ing respec t ive ly  were  added before  agi ta t ion.  A t  the end of the cyanidation 1 

per iod  the pulp was  f i l t e red  and the r e s idue  was washed ,  followed by assay ing  

of  the  solution and  res idue .  Resul ts  w e r e  a s  follows: 

Product  Amount A s  s a y s  ~ i s t r i b u t i o n  '7i 
Gold S i lver  Gold Silver 

t 
Cyanide f i l t r a t e  3030 ml 0 . 3 5 8 m g l l  9 .85 m g / l  80 .0  52.1 

" , r e s i d u e  987.7 g 0.008 o z / t o n  0 .81  oz / ton  20.0 47.9 

t* 
TIead (calculated)  1000.0 g 0.040 oz / ton 1.67 oz  /ton 100.0 100.0 
I*. -,- w w  

1 By difference.  Di rec t  a s say .  

c': Overall l i m e  consumption: 12 pounds per ton of ta i l ing,  i .  e  the  whole of the  -- 1 
-- - 

lime added. 

Cxanide consumption: 4 .33  pounds NaCN pe r  tori of tai l ing.  

Comments:  80 .0% of the gold and 52. 170 of the  s i l ve r  w e r e  recovered  by  

cyanidation. The m a t e r i a l  had an a c i d  r eac t ion  and  containkd soluble salts, 

f o r m e d  by weather ing.  This  resu l ted  in a high l i m e  consumption and a 

f a i r l y  high cyanide consumption, the l a t t e r  being par t ly  due to  a l l  of the 

l ime  having been  consumed,  leaving no protect ive a lka l in i ty .  In p rac t i ce ,  

it may  b e  n e c e s s a r y  to p r e - a e r a t e  the  tai l ing in the p r e s e n c e  of l ime  before  

cyaniding in o r d e r  to  reduce  the cyanide consumption and  fouling of the 

solution; the  l i m e  consumption would, however ,  b e  re la t ive ly  high. 

Summary  Apprec iab ly  higher  ex t rac t ions  of the  gold and s i l v e r  w e r e  obtained 

by cyanidation as compared  with flotation.  On  the o ther  hand,  flotation would 
. e 

involve apprec iab ly  lower capital  and  opera t ing  c b s t s ,  which in  t u rn  would b e  

0 a t  l ea s t  par t ia l ly  offset  by higher  shipping and sme l t i ng  coats .  
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TO: 
-; - LU!JTT-D Ei?IT'l43Ii 2 > ~ A L - L L d . j  

161 2 ,:czt 3 r d  i - ~ o n u e  
Vancoui-er: 5 .C. 
V6J 1x2 

i O O i  CAST PCNDER ST VANCOUVER 5 C CANADA A IW.' 

PHONE (f,O?j 754-1G47 T E L E X  04 507.r14 CABLt  SUI'L lrVIL,I 

CERTIFICATE OF ASSAY 
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