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SUMMARY 

Ore r e p r e s e n t e d by the sample t e s t e d i s 

amenable t o treatment u s i n g standard f l o t 

a t i o n t e c h n i q u e s . Mere work i s r e q u i r e d 

to improve s i l v e r r e c o v e r y : I t i s recom

mended th a t f i n e r g r i n d i n g and s u l p h u r d i -

z s t i o n be s t u d i e d i n f u t u r e work. 

T.H. L a f e n i e r e , C.E-T. P; J - •Brown . P, Eng. 
Kamioops Research and Met Fngineers L t d . 
Assay L a b o r a t o r y L t d . Edmonton, A l b e r t s 
ksmloops, B-C* 
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INTRODUCTION 

On December 11• 1981, we were r e q u e s t e d to perform a p r e l i m i n a r y 

j l a b o r a t o r y t e s t program on samples o f o r e s u p p l i e d by P a c i f i c 

! • C a s s i a r L i m i t e d . A c t i n g on i n s t r u c t i o n s from Mr- John G r e i g , we 

prepared a w e l l mixed composite to pass s i x mesh and d i v i d e d the 

sample i n t o 1 kq. l o t s i n p r e p a r a t i o n f o r l a b o r a t o r y t e s t - w o r k . 

A head sample was removed from the composite and assayed f o r e l e 

ments o f i n t e r e s t . 

f" 
TABLE 1 

Chemical Composition o f Sample 

Assays % 

- M i " Ag* Pb Zn Cu Cd 

L . 0 0 1 16,4 2.05 0.66 0.04 L.01 

L means "Less t h a n " * t r o y ozs/S.O-T. 

r -

L 
i . 

1 
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Under the microscope some galena and s p h a l e r i t e were v i s i b l e , 

o f t e n d i s p e r s e d w i t h a gouge m a t e r i a l - Oxides o f i r o n were 

common w i t h some p y r i t e g r a n u l e s - M i n e r a l i z a t i o n appeared t o 

g e n e r a l l y q u i t e c o a r s e - most c r y s t a l s o f galena and spha

l e r i t e noted were i n the 50 - 150 urn range. As requested by 

Mr. G r e i g , a sample has been d i s p a t c h e d to Vancouver P e t r o 

g r a p h i e s f o r a more d e t a i l e d m i n e r a i o g i c a l a p p r a i s a l . ( T h i s 

data w i l l be forwarded when a v a i l a b l e . ) 

The p r e l i m i n a r y program was d i s c u s s e d w i t h Mr. Kenyan on 

December 3 0 , 1981, and a u t h o r i t y to proceed was g i v e n at 

t h i s t i m e . Test-work commenced on January 6th and the p r e 

l i m i n a r y phase was completed January 8 t h , 1962. 
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TEST PROGRAM 

Secause e f the very low l e a d and z i n c c o n t e n t o f the o r e , a bulk 

f l o t a t i o n method was s e l e c t e d as the most l i k e l y r o u t e t o pursue. 

In t h i s t e c h n i q u e , copper s u l p h a t e i s used t o a c t i v a t e n o r m a l l y 

n o n - f i o t a h l e s u l p h i d e s and s p h a l e r i t e - C o l l e c t o r s used were i s a -

p r o p y l xanthate (a s t r o n g s u l p h i d e c o l l e c t o r ) and T.M. Zf (a met

a l l i e s c o l l e c t o r ) • F l o t a t i o n c i r c u i t pH was c o n t r o l l e d w i t h l i m e 

The e f f e c t s o f c l e a n i n g the rougher c o n c e n t r a t e s w i t h o u t r e g r i n d i n g 

were s t u d i e d i n t e s t s 2 and 3 , A f l o w s h e e t , i n d i c a t i n g t e s t p r o 

cedure* ib shown i n the flowsheet below. 

r 
at about pH 10 - 10.5* 

Bulk F l o t a t i o n Flowsheet 

L 
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ANALYSIS AND DISCUSSION OF RESULTS 

A p r e l i m i n a r y t e s t was performed t o become f a m i l i a r w i t h the r e s -

pons** o f the o r e . Then two more t e s t s were executed to determine 

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

1 • .Grind E f f e c t s 

As shown below, t h e r e i s a very s i g n i f i c a n t i n c r e a s e i n s i l v e r 

r e c o v e r y as the r e s u l t o f i n c r e a s i n g t h e f i n e n e s s o f g r i n d co 

90% p a s s i n g minus 200 mesh. I t i s assumed th a t t h i s improve

ment i s t h e r e s u l t o f l i b e r a t i n g l o c k e d o r coated m i n e r a l s * 

GRAPH 1 

E f f e c t o f Grind on S i l v e r Recovery 

I 

5 

3 70 -

100 ZGC ;co aoo 5C0 

4 
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Based on t h e s e r e s u l t s i t would be reasonable to pursue s t i l l 

f i n e r g r i n d i n g t o determine i f a d d i t i o n a l g a i n s can be achieved 

A l s o ; t o a s s i s t i n m i l l d e s i g n i t may he prudent t o conduct a 

Bond t e s t to determine g r i n d i n g power needs. 

S l i g h t v a r i a t i o n s i n reagent b a l a n c e , to i n c l u d e a s u i p h u r c i z -

a t i o n s t a g e , might a s s i s t i n o x i d e m i n e r a l r e c o v e r y . In these 

t e s t s sodium s u l p h i d e would be used i n the g r i n d i n g m i l l * then 

f o l l o w i n g c o n d i t i o n i n g , a c t i v a t o r and c o l l e c t o r would be added 

and a bulk c o n c e n t r a t e . f l o a t e d . 
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2• Co n c e n t r s t e i i u a i i t y 

l In a s s e s s i n g the r e s u l t s o f t h e t e s t s , i t i s reasonable to 

' assume t h a t most o f the v a l u e s i n the c l e a n e r t a i l i n g s w i l l , 

j on r e c y c l i n g , r e p o r t t o the f i n a l c o n c e n t r a t e . Thus, e 

r e l a t i v e l y low grade l e a d c o n c e n t r a t e would be produced and 
r 

\ should be f a i r l y easy to market. The approximate enemies! 

r- c o m p o s i t i o n o f the bu l k c o n c e n t r a t e i s shown below i n Table 

2. 

TABLE 2 
E s t i m a t e d Chemical Composition o f Concentrate"*" 

Product 
Assays % 

Product 
Au* Ag* Pb I Zn i Cu Fe Sb As 

Bulk notation 
C o n c e n t r a t e j 

• 

-

.12 449 
! 

25 7 
j 

.42 12.4 ,23 .12 

+ Data based on c o n c e n t r a t e assays * t r o y ozs/S.D.T-
*~* p.p.m. 

c 6 
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CONCLUSIONS 

1. Hie ore represented by the sample t e s t e d i s amenable 

to f l o t a t i o n methods at a r e l a t i v e l y f i n e g r i n d . The 

techniqu e proposed i s sim p l e t o operate on a p l a n t 

s c a l e , economic i n terms o f reagents and would p r o v i d e 

e n v i r o n m e n t a l l y a c c e p t a b l e e f f l u e n t . 

2. I t i s recommended t h a t a d d i t i o n a l t e s t s be performed 

to attempt to improve s i l v e r r e covery. F i n e r g r i n d 

t e s t a and s u l p h u r d i z a t x o n ere recommended. 

5 , A n c i l l a r y t e s t s f o r p r e l i m i n a r y p l a n t design would 

i n c l u d e a Bond t e s t , dewatering and s i z i n g t e s t s on 

the c o n c e n t r a t e ? , water r e c y c l i n g t e s t s and r e g r i n d i n g 

s t u d i es. 

7 
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APPENDIX 1 

DETAILS OF EQUIPMENT USED IN FLOTATION TESTS 

L 
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APPENDIX I 

D e t a i l s o f Equipment U t i l i z e d i n Tesfcwork 

Rod M i l l 

J a i l M i l l 

S t e e l c o n t a i n e r 21,5 cm 0 x 40.5 cm. 
Charge 25 kg s t e e l rods approx- 2.0 cm ̂  

S t e e l c o n t a i n e r 21.5 cm i 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 H i l l s Twin r o l l s , one d r i v e , one i d l e . 
Both 12.5 0 x 122 cm. 

8, 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 w i t h 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. 

'Instrumentation 

O r i o n S p e e i f i c ) on 
Meter 401 

U s h e r D i g i t a l pH 
Meter 6 0 ? 

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 . 

S w i f t 3G B i n o c u l a r 
Microscope Used f a r m i c r o s c o p i c examination o f 

v a r i o u s elements and p r o d u c t s . 

8 



APPENDIX I I 

TECHNICAL DETAILS OF FLOTATION TESTS'.!-- 3. INCLUSIVE 

f o r each t e s t are shown d e t a i l s o f reagents 

used, and e s s e n t i a l t e s t parameters, assays 

f o r each t e s t ; a m e t a l l u r g i c a l balance and 

t a i l i n g s s c r e e n a n a l y s i s . 

Cold and S i l v e r v a l u e s r e p o r t e d i n t r o y 

ounces per s h o r t dry ton. 
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KMQ74 

TEST NO; 

PURPOSE; 

PROCEDURE! 

1 

P r e l i m i n a r y Sulk F l o t a t i o n 

G r i n d - F l o a t a b u l k c o n c e n t r a t e - c l e a n once 

FEED: 

GRIND: 

1 kg. P a c i f i c C a s s i a r Ore 

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

Stage 
i 

Reaqents added g/tonne Time , Minutes 
Stage 

i Lime 7=11 CuSO, u TM3 Grind Gond F r o t h S t a r t F i n i s h 

I 
i P r i m a r y G r i n d 5000 5 12.0 

Bulk C o n d i t i o n i n g 2G0 500 5 

Sulk Ro/Sc 100 /> 12,0 12.0 

Bulk 1st Cleaner 5C 

— my ^ .— —— 

11-3 11.6 

Product Weight Assays % D i s t r i b u t i o n Product 
- j An Pb Ag • Pb 

Sulk Concentrate 4.00 262.00 21 .40 65.96 39.33 

Bulk Cleaner T a i l s 2 2.70 52,60 2,55 5.54 5,16 

T a i l s 

I 

93,31 4,85 1.34 23.51 37 = 51 

C a l c u l a t e d Head 100.00 15.87 2,17 100,00 100.00 
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TEST NO. 

PURPOSE; 

PROCEDURE: 

P r e l i m i n a r y Bulk F l o t a t i o n 

Reduce Lime Consumption 

GRINDS 

1 kg. P a c i f i c C s s s i a r Ore 

5 minutes i n l a 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 g/tonne Time j Minutes pH 

Stage 
Lime Z-11 CuSO, n TH3 Grind Cond F r o t h S t a r t F i n i s h 

Primary S r i n d 1000 5 10.5 

Bulk C o n d i t i o n i n g 100 26 10.0 

Bulk Ro/Sc 100 5 9.4 

Bulk 1st Cleaner 30 2 10.6 10,0 

Bulk 2nd Cleaner 20 - 10,9 10.5 

r 
Product 

Weight Assavs % D i s t r i b u t i o n r 
Product (!•-

<0 Ay Pb Ag 

Bulk Concentrate 1.60 596.00 26.20 47.74 25.38 

Bulk Cleaner T a i l s 2 1.43 53.10 2.72 5.72 2.19 

Sulk Cleaner T a l i s 1 4.64 26,20 2.03 9.18 5.31 

T a i l s 92.34 5.36 1.29 37.36 67.12 

LaJiCUJ.axeu nenC 100,00 13.25 1.77 "i 00. GO 100.00 

1 n 
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TEST 

PURPOSEr 

PROCEDUREi 

F i n e G r i n d E f f e c t 

Same as t e s t 2 and i n c r e a s e primary g r i n d time 

FEED: 

GRIND: 

1 kg, P a c i f i c C a s s i a r Ore 

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 Time, Minut 95 PH 

Stage 
Lime Z-11 CuSO, TM3 Gri n d Cond Fro t h S t a r t F i n i s h 

Primary Grind 1000 15 10.0 

Bulk C o n d i t i o n i n g 100 500 26 c 9.5 

Bulk tto/Sc 100 

Bulk 1st Cleaner 
i 

50 7 10.5 9.8 

Bulk 2nd Cleaner 
i 1 

i 20 2 10.9 10-5 

1 Product 
1 

Weight Assays % 03 s t r i b u t i o n 
1 Product 
1 v' Ag Pb Ag Pb 

Bulk Concentrate 2.46 449.00 25.80 61.66 32.64 

Sulk Cleaner T a i l s 2 1.32 64.10 2.92 6.53 2.74 

Sulk Cleaner T a i l s 1 
I 

9,21 24.40 1.69 12 57 3.02 

T a i l 3 
• 

-

86.51 3.98 1.27 15.25 56.59 

C a l c u l a t e s Head 100.00 17,39 1.94 100.00 100,00 
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SCREEN ANALYSES 

KMQ74 - 2 

Mesh S i z e A perture % Retained ,o Massing 

T y l e r . Microns I n d i v i d u a l Cumulative Cumulative 

- 100 150 36,98 33 .98 61.02 

200 74 18.36 v.-.54 42.46 

-2G0 42,a6 100.00 

KM07.4 - 3 : 

r 
i Mesh S i z e 
l 

A p e r t u r e % Retained % Passing 

! 

I T y l e r Microns I n d i v i d u a l Cumulative Cumi : - •. i v e 

! 

IOC 1 50 ,19 .19 J9.B1 

200 74 9.43 9,62 90.38 

-200 -74 ' 90-36 100.00 


