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FLOTATION TESTS ON TWO FRIENDS AND  
BANK OF ENGLAND ORE 

SUMMARY 

1. High grade concentrates of s p h a l e r i t e and 
galena, showing good r e c o v e r i e s of Zn and Pb, can be obtained 
by using ordinary f l o t a t i o n methods. 

2. Iron can be reduced to below 1.5% i n both con
cen t r a t e s without complicating the f l o t a t i o n c i r c u i t . 

3. No f e a s i b l e method was found t o s u b s t a n t i a l l y 
reduce the high p r o p o r t i o n of s i l v e r f l o a t i n g with the spha l 
e r i t e . 

4. Both the galena and s p h a l e r i t e f l o a t more read
i l y i n an a l k a l i n e c i r c u i t . 

5. The c y c l e of f l o t a t i o n g i v i n g the best r e s u l t s 
was roughly as f o l l o w s ; 

(a) Depress s p h a l e r i t e and p y r i t e w i t h sodium 
cyanide. 

(b) F l o a t galena with sodium e t h y l xanthate, 
using c r e s y l i c a c i d as a f r o t h e r . 

(c) R e activate and f l o a t s p h a l e r i t e with copper 
sulphate, using c r e s y l i c a c i d as a f r o t h e r . 

6. Further experimentation with g r i n d i n g methods 
might r e s u l t i n f r e e i n g more s i l v e r from the s p h a l e r i t e . 

7. A comprehensive m i n e r a l o g i c a l study of the ore 
should be made p r i o r to f u r t h e r i n v e s t i g a t i o n s . 
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INTRODUCTION 

The object of the t e s t s o u t l i n e d i n t h i s r e port was 
to determine p r a c t i c a b l e f l o t a t i o n methods f o r o b t a i n i n g : 

(a) a high grade, high recovery l e a d concentrate, 
(b) a high grade, high recovery z i n c concentrate, 

and 
(c) maximum sepa r a t i o n of s i l v e r from the z i n c , 

together with high recovery of s i l v e r . 
Although the r e s u l t s of these t e s t s are p o s s i b l y 

somewhat mediocre, the authors f e e l that much of the informa
t i o n recorded i n t h i s report would prove v a l u a b l e to anyone 
contemplating f u r t h e r i n v e s t i g a t i o n s as t o the n f l o t a b i l i t y n 

of the ore. 

OUTLINE OF WORK 

About 100 l b of r e p r e s e n t a t i v e samples of the coarse 
ore were p i c k e d f o r the t e s t s and crushed t o -10 mesh. A 
p r e l i m i n a r y s e r i e s of t e s t s were then run to determine the 
best g r i n d i n g time, pulp d i l u t i o n s , and b a s i c f l o t a t i o n 
c i r c u i t f o r t h i s p a r t i c u l a r ore. 

Gri n d i n g t e s t s were c a r r i e d out i n conjunction w i t h 
the p r e l i m i n a r y f l o t a t i o n t e s t s ; g r i n d s much under 10 minutes 
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r e s u l t e d i n poor separation of galena and s p h a l e r i t e , w h ile 
those much over 10 minutes r e s u l t e d i n excessive s l i m i n g of 
the s p h a l e r i t e and, hence, low z i n c recovery i n the sphaler
i t e concentrates. A l l g r i n d i n g was done i n a l a b o r a t o r y 
r o d - m i l l , 10 t t by 12 r t l o n g , h o l d i n g 24 s t e e l rods weighing a 
t o t a l of approximately 50 l b , and r e v o l v i n g at 44 r.p.m.; 
pulp d i l u t i o n s were 1:1 f o r each g r i n d . 

The p r e l i m i n a r y f l o t a t i o n t e s t s , to determine the 
best b a s i c f l o t a t i o n c y c l e , were a l l c a r r i e d out i n a 1000-gm 
Ruth l a b o r a t o r y f l o t a t i o n c e l l at a pulp d i l u t i o n of 3.5:1. 
Experimentation with d i f f e r e n t reagents f i n a l l y r e s u l t e d i n 
a f a i r s e p a r a t i o n of galena and s p h a l e r i t e with moderately 
high recovery of Pb and Zn i n t h e i r r e s p e c t i v e concentrates; 
t h i s p a r t i c u l a r t e s t was used as a b a s i s f o r the f i n a l t e s t s . 

F i n a l t e s t s were i n two groups. The f i r s t t e s t s 
were devoted to f i n d i n g the best amounts of reagents to use 
to obtain the best concentrates; these t e s t s were c a r r i e d 
out i n a 1000-gm Ruth l a b o r a t o r y f l o t a t i o n c e l l . 

The second group of t e s t s was devoted t o o b t a i n i n g 
good rougher concentrates and, from these, t o produce high-
grade, high-recovery concentrates; the roughers were obtained 
from a 2000-gm Denver sub-aeration c e l l and cleaned i n a 
s i m i l a r 1000-gm c e l l . 

Skimmed concentrates and t a i l i n g s were placed i n 
the l a b o r a t o r y oven, d r i e d 24 hours, and assayed f o r z i n c , 
l e a d , i r o n , and s i l v e r . 

At a l l times during the f i n a l t e s t s , the operators 
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attempted to standardize the f o l l o w i n g f a c t o r s : 
1. Grinding time. 
2. Pulp d e n s i t i e s . 
3. Reagents and pH. 
4. Pulp temperature. 
5. Co n d i t i o n i n g time of pulp with reagents. 
6. Contact p e r i o d of pulp with reagents. 
7. Skimming p r a c t i c e . 
8. A e r a t i o n of pulp i n f l o t a t i o n c e l l s . 

REAGENTS USED 

Promoters 
A e r o f l o a t 31, u n d i l u t e d , c e l l 
A e r o f l o a t 208, 5$ s o l u t i o n , c e l l 
Sodium A e r o f l o a t , dry, c e l l 
Sodium E t h y l Xanthate, dry, c e l l * 

F r o t h e r s 
Pine O i l , u n d i l u t e d , c e l l 
C r e s y l i c A c i d , u n d i l u t e d , c e l l 
F r o t h e r 60, u n d i l u t e d , c e l l . 

A c t i v a t o r s 
Copper Sulphate, 5fo s o l u t i o n , c e l l 
S u l p h u r i c a c i d , 1:1, c e l l . 

Depressants 
Sodium Cyanide, 5$ s o l u t i o n , r o d - m i l l and c e l l 
Potassium Dichromate, 5fo s o l n . , c e l l 
Zinc Sulphate, 5?4 s o l u t i o n , r o d - m i l l 
S t a r c h , IQfo s o l u t i o n , c e l l 
Lime, dry, r o d - m i l l and c e l l 
Sodium S i l i c a t e , IQfo s o l u t i o n , c e l l . 

M o difying Agents 
Lime, as above 
Sodium Carbonate, Sfo s o l u t i o n , c e l l 
Sodium S i l i c a t e , as above 
Su l p h u r i c A c i d , as above. 
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The best promoter f o r c o l l e c t i n g the f l o t a t i o n pro
ducts was sodium e t h y l xanthate. The A e r o f l o a t reagents d i d 
not prove s u c c e s s f u l i n separating l e a d from z i n c ; i n each 
case a heavy l e a d recovery was obtained i n the z i n c concen
t r a t e . This f a i l u r e of the A e r o f l o a t s may not have been i n 
v e s t i g a t e d thoroughly enough, but such good r e s u l t s were 
obtained by using the xanthate that i t was considered a waste 
of time to continue f u r t h e r experimentation with the Aero
f l o a t s . 

C r e s y l i c a c i d proved to be the best f r o t h e r , espec
i a l l y i n c o n j u n c t i o n with the sodium e t h y l xanthate. The 
f r o t h obtained with pine o i l broke down too e a s i l y towards the 
end of the galena f l o t a t i o n , while that obtained w i t h F r o t h e r 
60 was too tough to a l l o w f o r proper c l e a n i n g . 

Copper sulphate was the n a t u r a l choice f o r reac
t i v a t i o n of the s p h a l e r i t e . 

Sodium cyanide was used to depress s p h a l e r i t e and 
p y r i t e ; z i n c sulphate was used i n the f i n a l t e s t s t o increase 
the e f f e c t i v e n e s s of the cyanide and to reduce the c o n d i t i o n 
i n g time. Both these reagents were added i n the g r i n d i n g 
c i r c u i t . Potassium dichromate was found t o increase the 
grade of the s p h a l e r i t e concentrate by depressing galena. 
Sodium s i l i c a t e was used to disperse the gangue, t o get a 
cleaner s p h a l e r i t e concentrate. Starch and lime were a l s o 
used i n the p r e l i m i n a r y t e s t s , but were not r e q u i r e d f o r the 
f i n a l t e s t s . 

Sodium carbonate was found to be the most successful 
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agent f o r keeping the pH up t o a p r a c t i c a b l e l e v e l . Lime 
was not quite as s u c c e s s f u l In t h i s , although i t would 
probably have been used had there been enough p y r i t e i n the 
ore t o warrant i t . 

DETAILS OF TESTS 

The t e s t s conducted on the ore were d i v i d e d i n t o 
two phases, p r e l i m i n a r y and f i n a l . The p r e l i m i n a r y t e s t s 
were conducted to determine the c o r r e c t g r i n d and t o f i n d a 
b a s i c f l o t a t i o n c y c l e f t o s t a r t the f i n a l t e s t s . The f i n a l 
t e s t s were conducted with a view to improving the grade and 
recovery of the concentrates obtained i n the b a s i c t e s t . 

P r e l i m i n a r y Tests 
Twelve p r e l i m i n a r y t e s t s were run. From these, i t 

was found that a g r i n d i n g time of 10 minutes was the best 
balance t o s t r i k e between ov e r s l i m i n g the s p h a l e r i t e and 
completely u n l o c k i n g the galena and s p h a l e r i t e . A screen 
a n a l y s i s of t h i s product ran 73.8fo -200 mesh. 

The authors,consider that t o record a l l these t e s t s 
would be a waste of the r e a d e r f s time, since the only r e s u l t s 
obtained which were worthy of note were those of t e s t No. 9. 
For t h i s reason, t e s t No. 9 i s the only t e s t of the twelve 
t o be recorded i n t h i s r e p o r t . S u f f i c e i t to say that the 
balance of the t e s t s were merely f u t i l e attempts t o o b t a i n 
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even f a i r l e a d and z i n c concentrates. 

Test Ho. £ 
I00Q gm ore 
G r i n d : l O m i n . , G.5#HaCN/ton 
C e l l 1: O.lfHalX/ton, 2 drops C r e s y l i c A c i d . 

Concentrate 1. 
C e l l 2: 0.05#Na2SiO§, 0.8#CuS04/ton, 1 drop 

C r e s y l i c A c i d . 
Concentrate 2. 

Concentrate 1 was a f a i r galena product, showing 
the f i r s t good galena recovery of the p r e l i m i n a r y t e s t s . 
Concentrate 2 was a good, clean s p h a l e r i t e product, although 
recovery was low. This t e s t was used as the b a s i s on which 
to begin the f i n a l t e s t s , and i s recorded as t e s t I i n the 
t a b l e i n s i d e the back cover. 

F i n a l Tests 
The twelve f i n a l t e s t s , Hos. I I t o X I I I , and t e s t 

Ho. 9 of the p r e l i m i n a r y t e s t s , are recorded i n the t a b l e 
i n s i d e the back cover. 

Beginning with the r e s u l t s obtained i n t e s t 9, i t 
was decided to vary the amount of cyanide i n the rod m i l l , 
keeping the q u a n t i t i e s of a l l other reagents constant. Con
d i t i o n i n g time was eight minutes f o r each a d d i t i o n of reagents 
to c e l l . 

Test I . See Test 9, P r e l i m i n a r y Tests. 
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1000 gm ore 
Grind: 10 min., 0.45#NaCN/ton 
Cell 1: 0.1#NalX/ton, 2 drops cresylic acid 

Concentrate 1 
Cell 2: 0.8#CuS04/ton, 1 drop cresylic acid. 

Concentrate 2. 
1000 gm ore 
Grind: 1Q min., Q.6#NaCN/ton 
Cell 1: same as test I I 
C e l l 2: » » " I I . 
1000 gm ore 
Grind: 10 min., 0.8# NaCN/ton 
Cell 1: same as test I I 
Cell 2: » » n I I . 
1000 gm ore 
Grind: 10 min., 1.0#NaCN/ton 
Cell 1: same as test I I 
Cell 2: " n n I I . 

Tests II to ¥ completed a series of tests to deter
mine the optimum amount of NaCN to add to the circuit. A 
graph was drawn (see Graph 1} showing per cent recoveries of 
lead and zinc against the amount of NaCN added to the m i l l ; 
test IT was accordingly chosen as the basis for the following 
tests, since i t showed maximum lead recovery in the galena 
concentrate and a f a i r l y high zinc recovery in the sphalerite 
concentrate. 

A second series of tests was then begun to determine 
the optimum amount of sodium ethyl xanthate. This was done 
by varying only the amount of NaEZ used. 

Test YL. 1000 gm ore 
Grind: 10 min., 0.8#NaCN/ton 
Cell 1: 0.4#NaE£/ton, 2 drops cresylic. 

Concentrate 1. 
C e l l 2: Q.8#CuS04/ton, 1 drop cresylic. 

Concentrate 2. 

Test I I . 

Test I I I . 

Test 17. 

Test T. 
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Test ¥11. 1000 gm ore 
Gr i n d : Same as t e s t ¥1 
C e l l 1: G.^NaEX/ton, 2 drops c r e s y l i c . 

Concentrate 1. 
C e l l 2: same as t e s t ¥1. 

A f t e r t e s t ¥11 concentrates were assayed, another 
graph was drawn (see Graph 2} to show per cent r e c o v e r i e s 
a g a i n s t the amount of NaEX added to the c e l l . Test ¥1 showed 
the best r e s u l t s and was t h e r e f o r e used as a b a s i s f o r the 
f o l l o w i n g t e s t s . With the exception of t e s t ¥111, which was 
c a r r i e d out to confirm the e f f e c t that lowering the pH had 
on r e c o v e r i e s of s p h a l e r i t e , the remainder of the t e s t s were 
run w i t h G.8#NaGN/ton added t o the g r i n d i n g c i r c u i t and 0.4# 
NaE£ added t o the c e l l . 

Test ¥111. 1000 gm ore 
Gri n d : 10 min., Q.8#NaCN/ton 
C e l l 1: 0.3#NaE2L-ton, 1 drop c r e s y l i c . 

Concentrate 1. 
C e l l 2: Q.8#CuS04, l.Q#H2S04/ton, 1 drop c r e s y l i c . 

Concentrate 2. 
Test ¥111 proved that lowering the amount of NaEX 

i n c e l l 1 r a i s e d the z i n c recovery i n the l e a d rougher and 
confirmed that an a c i d i c c i r c u i t was uns u i t a b l e f o r f l o a t i n g 
s p h a l e r i t e . 

Since s p h a l e r i t e showed a tendency t o increase 
s l i g h t l y i n the galena rougher as the amount of NaEX added 
to c e l l 1 was increased, i t was decided t o add an a d d i t i o n a l 
Q.15#NaCN/ton to c e l l 1, i n order to depress the a d d i t i o n a l 
s p h a l e r i t e ; 2.0#ZnSQ4/ton was added to the g r i n d to increase 
the e f f e c t i v e n e s s of the NaCN. I t was a l s o decided to 
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double the s i z e of batch, i n order to have enough rougher f o r 
a 6:1 pulp d i l u t i o n i n the z i n c and l e a d cleaner c e l l s . 
Test ¥1 was used as a b a s i s . 

Test IX. 2000 gm ore 
Gr i n d : 10 min., Q.8#NaCN, 2.0#ZnS04/ton. 
C e l l 1: 0.15#NaCN, G.4#NaJ2L/ton, 3 drops c r e s y l i c . 

Rougher 1 - Pb Concentrate 
- Pb M i d d l i n g s . 

C e l l 2: G.25#Na 2SiG 3, G.85#CuS04, 1.0#K2Cr20?/ton, 
2 drops c r e s y l i c . 

Rougher 2 - Zn Concentrate 
- Zn M i d d l i n g s . 

Test X. 2000 gm ore 
Gr i n d : same as t e s t I X . 
C e l l 1: 0.?5#MasSi03, 0.15# NaCN, 0.4#NaEX/ton, 

3 drops c r e s y l i c . 
Rougher 1 - Pb Concentrate 

- Pb M i d d l i n g s . 
C e l l 2: l.Q# C U S O 4 , 0.5# K2Cr2G7/ton, 2 drops 

c r e s y l i c . 
Rougher 2 - Zn Concentrate 

- Zn M i d d l i n g s . 
Test X I . 2000 gm ore 

G r i n d : 15 min., 0.8# NaCN, 2.0 # ZnS04/ton. 
C e l l 1: same as t e s t X # 

C e l l 2: 0.5# C U S G 4 , 0.25# Na2S10 3 t l# K 2 C r 2 0 7 / t o n , 
4 drops c r e s y l i c . 

Rougher 2 - Zn Concentrate 
- Zn M i d d l i n g s . 

Zinc recovery i n the z i n c rougher dropped c o n s i d 
e r a b l y i n t e s t X I , so the o r i g i n a l 10 minute g r i n d was 
resumed. 
Tes:t X I I . 2000 gm ore 

Gr i n d : same as t e s t X. 
C e l l 1: " ff * X. 
C e l l 2: " " " X I . 
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Test X I I I . 2QQQ gm ore 
Gri n d : same as t e s t X. 
C e l l 1: 0.15# NaCN, l.G# NaaSIOs, Q«5# NaEX/ton, 

3 drops c r e s y l i c . 
Rougher 1 - Pb Concentrate 

- Pb M i d d l i n g s . 
C e l l 2: 0.25# N a 2 S i 0 3 > 1.1# C U S O 4 , 1.0? K&CrgQ?/ 

ton, 3 drops c r e s y l i c . 
Rougher 2 - Zn Concentrate 

- Zn M i d d l i n g s . 
R e f l o a t a t i o n of roughers i n t e s t s IX t o X I I I pro

duced high grade lead and z i n c concentrates, but only at the 
expense of recovery of Pb i n the l e a d concentrates. Recovery 
of z i n c i n the z i n c concentrates was almost as high as i n 
the roughers, l i t t l e c l e a n i n g being necessary. 

CONCLUSIONS 

Dis c u s s i o n of R e s u l t s 
In t e s t s IX t o X I I I , l e a d recovery was increased 

from 90.0 t o 91.3$ i n the l e a d roughers and z i n c recovery 
from 87.4 t o 92.5% I n the z i n c roughers. Cleaning the l e a d 
roughers gave only f a i r r e s u l t s ; grades were increased t o 
over 60%, but the r e s u l t i n g concentrates s t i l l contained 
over 5% z i n c . Cleaning the z i n c roughers was more s u c c e s s f u l ; 
concentrates s t i l l recovered almost 90% of the z i n c , w h ile 
the grade was over 63% z i n c i n a l l f i v e cases. Zinc recovery 
was not s e r i o u s l y a f f e c t e d by the r e t e n t i o n of z i n c i n the 
le a d concentrates, 5% Zn i n the l e a d concentrates r e p r e s e n t i n g 
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approximately only 1% of the t o t a l z i n c i n the ore. 
An a l k a l i n e c i r c u i t proved best f o r f l o a t i n g both 

the galena and s p h a l e r i t e . Recoveries were considerably 
lower i n an a c i d c i r c u i t . 

S i l v e r values recovered were high i n t e s t s YI and 
I X , being d i v i d e d approximately e q u a l l y between the l e a d and 
z i n c concentrates. No method was found t o get most of the 
s i l v e r i n t o the lead concentrates. A more comprehensive 
m i n e r a l o g i c a l study of the ore should be obtained before 
f u t u r e work i s attempted on separating the s i l v e r from the 
s p h a l e r i t e . According to Dr. Warren^, a good deal of the 
s i l v e r i n the ore may be i n the form of very f i n e p a r t i c l e s 
of n a t i v e s i l v e r i n the s p h a l e r i t e . 

A report on the microscopic examination of the ore 
i s at present being completed by one of the authors of t h i s 
r e p o r t , Mr. P. H. H. Hookings; t h i s report should be o b t a i n 
able from the Department of Geology a f t e r A p r i l , 1944. I f 
the s i l v e r i s indeed locked i n the s p h a l e r i t e i n very f i n e 
p a r t i c l e s , the problem of i t s e x t r a c t i o n from the s p h a l e r i t e 
i s a d i f f i c u l t one. 

Since time spent i n the l a b o r a t o r y was n e c e s s a r i l y 
short and s i n c e f a c i l i t i e s were somewhat l i m i t e d , i t was 
found impossible to d u p l i c a t e a c i r c u l a t i n g - l o a d type of 
c i r c u i t i n the l a b o r a t o r y . Due to the r a p i d i t y w i t h which 
roughers o x i d i z e d i t was found d i f f i c u l t to c o l l e c t enough 
^Dr. H. IT. Warren, personal communication, Dept. of Geology, 
U n i v e r s i t y of B r i t i s h Columbia. 
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of them f o r a r e p r e s e n t a t i v e c l e a n i n g f l o t a t i o n or a r e g r i n d . 
Pulp d i l u t i o n s of 6:1 were obtained f o r c l e a n i n g the l e a d 
roughers and 4:1 f o r c l e a n i n g the z i n c roughers. 

A Tentative Flow Sheet 
A schematic diagram (see f a c i n g page) and explana

t i o n of a suggested flow sheet f o r t h i s p a r t i c u l a r ore i s 
i n c l u d e d at t h i s p o i n t ; 

1. A f a i r l y heavy c i r c u l a t i n g load and short g r i n d 
i n the b a l l - m i l l - c l a s s i f i e r c i r c u i t would be used to o b t a i n 
maximum unlocking of g a l e n a - s p h a l e r i t e p a r t i c l e s and, at the 
same time, t o reduce excessive s l i m i n g of the s p h a l e r i t e . 

2. One c e l l would be used i n each of the groups 
shown t o p u l l o f f a good concentrate. The remaining c e l l s 
would p u l l a rougher to be cleaned i n the cleaner c e l l s , the 
r e s u l t i n g concentrate to be added to the f i r s t . 

3. Lead and (or) z i n c middlings would be returned 
t o the head of t h e i r r e s p e c t i v e c i r c u i t s or, i f the amount 
of locked p a r t i c l e s warranted i t , would be s h o r t - c i r c u i t e d 
through the b a l l m i l l f o r a r e g r i n d . 

A t t e n t i o n i s drawn t o the f a c t that t h i s f l o w sheet 
i s only a t e n t a t i v e suggestion and has not been t e s t e d i n 
any manner. 

Recommendations f o r Fu r t h e r Research 
1. S t a r t i n g with t e s t YI or one of t e s t s IX t o 

X I I I , an attempt might be made to b e t t e r the grades and 
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r e c o v e r i e s obtained, w i t h s p e c i a l emphasis place d on e f f e c 
t i n g a cleaner separation of l e a d and z i n c roughers. 

2. To avoid excessive s l i m i n g of the s p h a l e r i t e 
and, at the same time, t o unlock as much of the Pb-Zn par
t i c l e s as p o s s i b l e , the f o l l o w i n g method of g r i n d i n g i s 
suggested: 

(a) Grind i n batch r o d - m i l l f o r f i v e minutes. 
(b) Wet-screen p u l p , saving p a r t i c l e s below 

a chosen mesh, and put coarser p a r t i c l e s back i n the 
r o d - m i l l . 

(e) Regrind coarse m a t e r i a l f o r f i v e minutes. 
(d) Wet-screen and repeat, i f necessary, adding 

the screened m a t e r i a l to the m a t e r i a l obtained i n (b) 
i n each case. 

A more evenly ground m a t e r i a l f o r f l o t a t i o n 
t e s t s would be the r e s u l t . This m a t e r i a l would more n e a r l y 
approximate the c l a s s i f i e r discharge of a c l o s e d - c i r c u i t 
g r i n d i n g operation. 

3. Regrinding the s p h a l e r i t e concentrate might 
r e s u l t i n b e t t e r s e p a r a t i o n of s i l v e r from s p h a l e r i t e . As 
has already been pointed out, a f u r t h e r m i n e r a l o g i c a l study* 
of the ore should be made before attempting to f u r t h e r separ
ate the s i l v e r from the s p h a l e r i t e . There i s evidence t o 
support the theory that a l a r g e p r o p o r t i o n of s i l v e r may l i e 
c l o s e to the g a l e n a - s p h a l e r i t e g r a i n boundaries; an assay 
of the l e a d middlings of t e s t XI ran 554 oz. Ag/ton, showing 
n e a r l y 30% recovery. 
*A d e t a i l e d report on microscopic i n v e s t i g a t i o n s of t h i s ore 
i s being made at the moment (March, 1944] and should be 
obtainable from the Dept. of Geology a f t e r A p r i l , 1944. 
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4. Further study of reagents, e s p e c i a l l y of sodium 
A e r o f l o a t and Reagents 213 and 226, might improve the f l o t a 
t i o n of s p h a l e r i t e . I t i s a l s o suggested that lime could be 
used to r a i s e the a l k a l i n i t y of t h i s c i r c u i t i n order t o 
f u r t h e r depress p y r i t e and improve the q u a l i t y of the s p h a l 
e r i t e rougher. 

5. I f the s i l v e r i s present i n the ore as n a t i v e 
s i l v e r , b l a n k e t i n g might be t r i e d a f t e r g r i n d i n g . Probably 
some of the s i l v e r could be recovered before e n t e r i n g the 
f l o t a t i o n c i r c u i t . 




