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INTRODUCTION 

A 16 pound sample of g o l d - s i l v e r ore was r e c e i v e d from Mr. 
J . Livermore, on b e h a l f of Newmont Mi n i n g C o r p o r a t i o n of Canada 
L i m i t e d , on August 21, 1963, With a request f o r c y a n i d a t i o n t e s t s 
to be c a r r i e d out on the sample. 

SUMMARY AND CONCLUSIONS 
1. The head sample assayed 0-20 ounces of g o l d and 2 - 5 7 ounces 
of s i l v e r per s h o r t ton'. 
2. Three c y a n i d a t i o n t e s t s .were c a r r i e d out on the sample a t 
v a r y i n g degrees of f i n e n e s s . In each t e s t the ore was a g i t a t e d 
f o r t hree s u c c e s s i v e p e r i o d s of 24 hours, u s i n g a f r e s h cyanide 
s o l u t i o n f o r each stage. 
3 . R e s u l t s are summarised i n the f o l l o w i n g t a b l e : 

Re agent 'consun ' o t i c 
Test Grind Cvan p e r i o d E x t r a c t i o n $ Lb/ton of o r e 
No. % - 2 0 0 as esh Hours ( t o t a l ) G o l d S i l v e r C ^ J 

23 24 61.8 64-1 0.44 1.4 
1? k& 6 6 . 9 69-4 0.72 2.4. 

~.\ n 72 69.9 72.3 C.90 3-0 

C2 6L 24 96.2 68.7 0 . 5 0 2.4 
V. LB 0 7 A 0.92 2-9 
V. 72 0 7 0 90.3 .1.20 . 3 . 4 

C3 s? 24 0 7 ;. 91> 7 .0.-38 2-3 
•a 4o °8. ] 93 . 5 0.70 j - ^ 

ft ;« 72 9 8 - 6 9 3 . « 0.82 > - 2 
4. Test CI was c a r r i e d out on ore had on! •7 been crushec . t o 
minus 10 mesh; o n l y 69*9% of the g e l d and 72-3$ o f the s i l v e r were 
e x t r a c t e d i n 72 hours. In t e s t C2 the ore was ground i n a b a l l 
m i l l f o r 15 minutes p r i o r to t h i c k e n i n g and c y a n i d a t i o n of the 
thickened pulp. A h i g h e x t r a c t i o n of the g o l d (96.2$) and a f a i r l y 
h igh e x t r a c t i o n of the s i l v e r (SS.7%) were o b t a i n e d i n 24 hours. 
A f u r t h e r 24 hours treatment i n c r e a s e d the g o l d and s i l v e r r e c o v e r i e s 
by 1.-4$ and 1.2$ r e s p e c t i v e l y - b u t an a d d i t i o n a l 24 hours treatment 
gave an almost n e g l i g i b l e improvement. A f t e r g r i n d i n g f o r 30 minutes 
( t e s t C3) the g o l d aind s i l v e r (recoveries;' i n 24 hours i n c r e a s e d to 
°7.4% and 91 . 7 $ . r e s p e c t i v e l y . 



^* l.ll}-' 
on j' t t . l t M 1 

1 U N IX 

- 2 -

5 . Some of the s i l v e r was r e f r a c t o r y t o c y a n i d a t i o n ; i t i s 
probable that, f r e s h ore would c o n t a i n a h i g h e r p r o p o r t i o n of r e 
f r a c t o r y s i l v e r . I f t h i s i s . t h e case, f l o t a t i o n of the go l d and 
s i l v e r , f o l l o w e d by c y a n i d a t i o n of the t a i l i n g i f necessary, may 
prove t o be the best method of treatment. .. 
6. The - cyanide and lime consumptions were moderat.e and the 
cyanide s o l u t i o n s contained r e l a t i v e l y s m a l l amounts of copper. 

R e s p e c t f u l l y submitted. 
BRIXTON RESEARCH LIMITED 

ohn W. B r i t t o n , P. Eng., 
C o n s u l t i n g M e t a l l u r g i s t 



The whole'of the sample was crushed t o minus 10 mesh and 
mixed thoroughly before r i f f l i n g t o g i v e samples s u i t a b l e f o r 
t e s t work' and assay. 

The f i r s t c y a n i d a t i o n t e s t ( C l ) was c a r r i e d out on the 
minus 10 mesh ore, u s i n g a 1000 gram sample, which was a g i t a t e d 
i n a b o t t l e on r o l l e r s a t a pulp d e n s i t y of s o l i d s , a t room 
temperature (approx. 20°C). Sodium cyanide (8V pounds per ton 
of ore) and cal c i u m hydroxide ( e q u i v a l e n t to 4 pounds CaO per 
ton of ore) were added a t the s t a r t . A f t e r 24 hours a g i t a t i o n , 
the pulp was f i l t e r e d and the r e s i d u e was washed and r e t r e a t e d 
f o r 24 hours, the cyanide and lime a d d i t i o n s being reduced t o 
6 and 2 pounds per ton r e s p e c t i v e l y . A f t e r a g a i n f i l t e r i n g and 
washing, the r e s i d u e was r e t r e a t e d under the same c o n d i t i o n s f o r 
24 hours. The f i n a l r e s i d u e and the three f i l t r a t e s were assayed 
f o r g o l d , s i l v e r , .copper, cyanide and l i m e . R e s u l t s are shown 
i n ' t a b l e s 1 and 2 ; the screen a n a l y s i s of the r e s i d u e i s g i v e n 
i n t a b l e 7. 

In t e s t C 2 , a 1000 gram sample of minus 10 mesh ore was 
ground i n a b a l l m i l l f o r 15 minutes a t 60% s o l i d s , lime e q u i v a 
l e n t t o 4 pounds CaO per ton be i n g added before g r i n d i n g . The 
m i l l used f o r g r i n d i n g had p r e v i o u s l y been s t a n d a r d i s e d , u s i n g 
ores of known g r i n d a b i l i t y ; the power r e q u i r e d f o r g r i n d i n g to 
the same f i n e n e s s i n a f u l l s c a l e m i l l c o u l d t h e r e f o r e be c a l c u 
l a t e d (10 K.W.H. per s h o r t t o n from minus 10 mesh). 

The pulp was th i c k e n e d and cyanided f o r 24 hours under the 
same c o n d i t i o n s as i n t e s t C l , except t h a t the li m e a d d i t i o n was 
reduced to 2 pounds per t o n . The remainder of the t e s t was 
c a r r i e d out under the same c o n d i t i o n s as i n t e s t C l . R e s u l t s are 
shown i n t a b l e s 3 and 4-. 1 j 
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I n t e s t C3, c o n d i t i o n s were s i m i l a r t o those used i n t e s t 
C2 except t h a t the g r i n d i n g time was i n c r e a s e d t o 30 minutes, 
e q u i v a l e n t to about 20 K.W.H. per ton of ore. R e s u l t s are 
shown i n t a b l e s 5 and 6 . 

Comments: As expected, r e l a t i v e l y low e x t r a c t i o n s of the g o l d • 
( 6 9 . 9 $ i n 72 hours) and s i l v e r (72 . 3 $ i n 72 hours) were o b t a i n e d 
on the minus 10 mesh ore. but g r i n d i n g to 6 4 $ minus 200 mesh gave 
a high ' e x t r a c t i o n of the go l d ( 9 6 . 2 $ i n 24 hours) and a f a i r l y 
h i g h e x t r a c t i o n of the s i l v e r ( 8 8 . 7 $ i n 24 h o u r s ) . G r i n d i n g t o 
8 9 $ minus 200 mesh i n c r e a s e d the g o l d and s i l v e r e x t r a c t i o n s i n 
24 hours by 1.2$ and 3-0$ r e s p e c t i v e l y . The cyanide and lime con 
sumptions were n o t ' e x c e s s i v e and the s o l u t i o n s had. f a i r l y low 
copper contents ( l e s s than the s i l v e r a s s a y s ) , although some 
malachite was observed i n the ore. Owing to the c l a y present, 
f i l t r a t i o n was f a i r l y slow and the-use of c o u n t e r - c u r r e n t decan-

' I t should be noted t h a t n a r t o f the s i l v e r was r e f r a c t o r y t o 
Q"PwQ^£I td c*1, ever a^t°r r c g ^ i r c 5 r•? and ̂ ?ro~ o*°r*ed t r e e tmert -
I t i s . p o s s i b l e t h a t t h i s s i l v e r i s a s s o c i a t e d w i t h a s u l p h i d e 
m i n e r a l such as galena and t h a t the p r o p o r t i o n of s u c h ' r e f r a c t o r y 
s i l v e r would tend t o i n c r e a s e i f f r e s h ore was t r e a t e d . Tests 
should t h e r e f o r e be c a r r i e d out on samples taken below the -zone 
of o x i d a t i o n . As an a l t e r n a t i v e t o c y a n i d a t i o n , f l o t a t i o n or a 
combination of f l o t a t i o n and c y a n i d a t i o n , should a l s o be i n v e s 
t i g a t e d , e s p e c i a l l y i f the p r o p o r t i o n of r e f r a c t o r y s i l v e r tends 
to i n c r e a s e with' depth. 

J.W3/ i h 



Cyan5.dation t e s t on go l d and s i l v e r ore 
V i ' • ''. - Test -196-C1 

Gr i n d : 100$ »10 mesh, 2 3 $ -200 mesh; 19$ -325 mesh 
Table 1 

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

Product 

Cyan. 
time- • 
Hours 

Ind. Cum, 
Amount Au 

Assays D i s t r i b u t i o n $ •, 
Cu Au Ag 

Ind. Cum. Ind. Cum* 
1 

2 

3 

E 
5 

1st c y a n . f i l t r a t e 
2 n d ! l « * 

3 r d " >? * 

F i n a l r e s i d u e 

24 

2h 
21, 

24 

72 

Head ( c a l c u l a t e d ) - . 
j> Jiead .X^i^.ct^assay^s)^ 

^ I n c l u d i n g washes. 
Table 2 

Cvanido -ind 1 ime consump11 ons 

2 . 5 ff 0,14 :i 1 . 9 2 « 0 . 0 0 3 . 

2 . 5 ?i 0,08 ' 51 1 . 0 2 • B 0.002 
.22.*25%. ~ 0>P6 oz/ton0..?3 oz/ton N. A. 
100.00$ 0.20 o.z/ton2 .63 0 2 / t o n N.A. 

1 , ; 0 , 2 0 07,/toh2 . 5 7 og/ton N.A. -
N.A, -= Hob assayed. 

3 . 0 l i t e r 1 , 4 0 ing/l 19.24 mg/l 0 . 0 1 6 g / l 6 1 . 8 6 l . 8 6 4 . 1 

5TT39.4 
2L..9"'. 72.3 

5 . 1 

3 . 0 

6 6 . 9 

6 9 . 9 

30.1 100.0 27.7 100.0 
100.0 100.0 100.0 100.0 

Cya n i d a t i o n Sodium cyanide Lime 
Cyan. p e r i o d - Lb. 1.00% NaCN /ton of ore . Lb. 100$ CaO/ton of ore 
p e r i o d Hours Added Consumed Added Consumed 

Ind Cum.>. Ind. Cum. In.cl. Cum.- Ind. Cum. Ind. Cum, 
1st 24 24 7.76 7 . 7 6 0 , 4 4 0 . 4 4 4.00 4,00 1 . 4 2 1.42 
2nd 24 4B 5 . 8 2 13 . 5 8 O .28 0 . 7 2 2,00 6.00 1 . 0 0 2 . 4 2 

3rd - J&L _72L_ ' 5 . 3 2 • 19 , 4 9 0 . 1 8 0.90 2.00 8.00 0,60 3.02 
T o t a l 1 9 . 4 0 19 . 4 0 0.90 0.90 8,00 8.00 3.02 3.02 

I - i 
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ô 

03
 

3 
• 

* 
• 

* 

CD
 CT
 

p !C
D 

H
 Is
 

^3
 

P f—
» 

co
 

OO
 

o P
i O
N 

-
P

-

vo
 I ro
 o o 3 CD
 

CO
 

pr
 

OJ
 

ro
 On
 

CD
 

03
 

|P
 o ir
 103
 

M 
CT
 

CD
 

ic
o 

10
 

p 
U 

p 
to

 
I O

N 
p 

: 
p 

p 
! jC

D
 

P O
 

h
' 

C
D

 

- 
o 

-



Cyanidaj^ion w t e s t on go l d arid s i l v e r ore 
Test 196-CJ 

G r i n d : &9fo - 2 0 0 mesh, 63$ --325 mesh 
Table 5 

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

Product 

Cyan, 
time -
Hours 

Ind. Cum. 
Amount Au 

Assays 
Ag Cu 

D i s t r i b u t i o n '% 
Au Ag 

Ind. Cum. Ind. Cum. 
1 1 s t c y a n . f i l t r a t e * 2 4 2k 3 . 0 l i t e r 2 , 2 6 mg/l 2 7 .03 mg/l 0 . 0 1 6 g / l 9 7 . 4 9 7 - 4 9 1 . 7 9 1 . 7 

2 2 n d " » * 2k h$ 2 . 5 I ( 0 , 0 2 » 0 , 6 4 " 0 . 0 0 3 « 0 . 7 9 3 . 1 1.3 9 3 - 5 

3 3 r d t ! " * 2k 72 2 . 5 7 i 0 . 0 1 " 0 . 1 0 1 1 0 . 0 0 1 » 0 . 5 9 3 . 6 0 . 3 9 3 . 3 

F i n a l r e s i d u e „ _i00_.27^„_^ 0 . 0 0 3 oz/ton 0 . 1 6 oz/ton N.A. 1.4 1 0 0 . 0 6 . 2 1 0 0 . 0 

5 Head ( c a l c u l a t e d ) -- - 100.00$ 0 , 2 0 oz/ton 2 . 5 3 oz/ton N.A. 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 1 0 0 . 0 

5_ Head ( d i r e c t assays] 0 , 2 0 oz/ton 2 . 5 7 oz/ton N.A. 
I n c l u d i n g washes. N.A. ~ Not assayed. 

r 

i 

Table 6 

Cyan. 
p e r i o d 

Grind. 
1 s t 

2nd 
2yd 

C y a n i d a t i o n 
p e r i o d -
Hours 

Ind. Cum. 

Sodium cyanide 
Lb. 100$ 

Added 
Ind. Cum. 

ton of ore 
Consumed 

Ind. Cum. 

Lime 
Lb. 100;$ caO/ton of ore 

Added Consumed 
Ind. Cum. Ind. Cum. 

24 

24 

_24_ 

24 

43 

72 
T o t a l 

7 . 7 6 7 . 7 6 

5 . 3 2 1 3 . 5 3 

„J^2_19 , . / : : 0 

19 . 4 0 1 9 . 4 0 

- . 4.OO 4.00) 
O .33 O .33 2.00 6.00 
O . 3 2 . 0 . 7 0 2.00 3.00 
0.12 0.32 2.00 10.00 

2 . 3 0 / 2 . 3 0 / 

0 . 7 0 

0.50 
3 . 0 0 

3 . 5 0 

0.32 0.32 1 0 . 0 0 1 0 . 0 0 3 . 5 0 3 . 5 O 

/ I n c l u d i n g CaO added to g r i n d 



Screen analyses of c y a n i d a t i o n r e s i d u e s 

Table 7 

Test 1 9 6-Cl residue Test 196-C2 res i d u e Test 196-C3 r e s i d u e 
Mesh 

( T y l e r 
% r e t a i n e d 

) Ind, Cum, 
% passing 

Cum. 
% r e t a i n e d 

Ind. Cum, 
% pass i n g 

Cum, 
fo r e t a i n e d 

Ind. Cum. 
% pass i n g 

Cum. 
10 - - 100 . 0 - - 100.0 - 100 . 0 

14 15.8 1 5 . 3 3 4 . 2 0.1 0 . 1 9 9 . 9 - 100 . 0 

20 13 . 4 29.2 7 0 . 3 - 0.1 9 9 . 9 100 . 0 

28 13 . 9 43.1 5 6 . 9 0 . 1 0.2 9 9 . 3 - 100 . 0 

35 3.2 51 . 3 4 3 . 7 0.1 0 . 3 9 9 . 7 - 100 . 0 

43 7 . 5 5 3 . 3 4 1 . 2 0 . 3 0 . 6 9 9 . 4 0.1 0.1 9 9 . 9 

65 5 . 4 6 4 . 2 3 5 . 3 1 . 2 1 . 3 9 3 . 2 0 . 1 9 9 . 9 , 

100 5-7 6 9 . 9 3 0 . 1 10 . 5 12 . 3 37 . 7 0 , 2 0 . 3 9 9 . 7 <* 

150 3 . 7 7 3 . 6 2 6 . 4 1 1 . 6 23 . 9 76 . 1 2 . 7 3-0 9 7 . 0 1 

200 3 . 3 7 6 . 9 23 . 1 12 . 4 3 6 . 3 6 3 . 7 " < 3 . 1 11 . 1 3 3 . 9 

+ 325 4.0 30 . 9 1 9 . 1 17.0 5 3 . 3 ' 4 6 . 7 20 . 7 31 . 3 63 . 2 

- 325 1 9 . 1 100 . 0 - 4 6 . 7 100 . 0 - 63.2 100.0 — 

T o t a l 100.0 100 . 0 _ 1 0 0 . 0 100.0 100.0 100.0 
Note: Test 196-C l was c a r r i e d out on ore which had been crushed to minus 1C mesh 

but not ground. 
Test 196-C2 was c a r r i e d out on ore which had been ground i n a b a l l m i l l a t 
60fo s o l i d s ( 1 0 0 0 grams f o r 15 minutes). 
Test 196-C3 was s i m i l a r t o . t e s t 196-02 but the g r i n d i n g time was i n c r e a s e d 
to 30 minutes. 



o 
Siliceous Ore Settlement-Final 
Ou. o G r i a l No. . 

In Account w i t h 

9 5 7 3 - C 

DUSTY VAC MINES L T D . 
c/o CAtlUON-IUCKD ASSOCIATES L T D . 
744 W. HASTINGS CT. 
VANCOUVER, B . C . 

F o r S i l i c e o u s O r e 1 

Freight Value 
S 

Lot No. 

Freight Rate 

A P P E N D I X B 

Trai l , B .C. OCTOBER 1 ,19 69 

Car No. 2 truck3 Received S e p t . 8 t h 

Scale Weight Weight of Shipment 
Gross Tare Net Gross No. Sacks Wto fSacks Net Wet Wt. .9 % H 20 Net Dry Wt. Dry Tons 

! lbs. lbs. lbs. lbs. 
5 3 - 7 1 0 433 

lbs. lbs. lbs. 
5 3 , 2 2 7 

lbs. 
2 6 . 6 1 3 5 

Assays 
Gold 
vn 
vt, per 
dry ton 

Silver Wet Lead 
1.1 . 2 • 

02. per dry ton % 

Zinc . 
. 1 

% 

Sulphur 
. 1 

% 

Sil ica Iron : Lime Arsenic Alumina 
7 5 . 5 2 . 2 . 4 .1 1 1 . 4 

% % % y0 % % 

Antimony 
. — 

% 
Average Quotations 

Week Ending S e p t . 20 1 9 69 Exchange 

London Final Price S Less $1.25 NetS oz. 
A J r 
Lc-* . 

New York Price 
New York Price 

$ 1 . 7 8 4 
s C. lb. 

7 . 7 8 1 2 2 L e s s . 0 4 
Less 

NetS 1 . 

C. Net 
3S232 oz. 

C. lb. 
Zl />W" St. Louis Price $ C. lb. Less C. Net C. lb. 

Contents and Value 
Contents Contents Paid for Net Quotation Value 

Ozs. Gold % 02S. @ $ /OZ. . $ 

2 9 . 2 7 02. Silver 
Lbs. Lead 
Lbs. Zinc 

2 6 . 6 1 l b s . 
% 
% 

2 . 6 6 ozs. 0 S 1 .S3232 /oz . 
lbs. @ C./lb. 
lbs. @ C./ . lb. 

5 . 0 1 

Less 

Silica 
CREDIT 
Dr. Alumina 
Dr. Iron Fe203 
Dr. Lead as Pb 5 

Zinc as Zn 5 
'Arsenic 

Dr. Moisture 
Dr" •-a Handling 

% Royalty on S to 

- H r r 4 &~^r> 
2 . 2 x 1 .43 3 . 1 Q , 1 5 
, 2 K 1 .15 
1 y 1.49 l® . 15 

Add: 
Credit @ $ 
Less: 
Trucking 
Switching 
Freight 

$3.50 C r 

Details Below 

Total Gross Value 

5 . 0 1 
1 6 . 1 6 D r 

s 1 1 . 1 5 D r 

s 1 1 . 1 5 D r 

1 1 . 1 5 D r 

— ^ T r e a t m e n t b a s e . 5 2 s 2 6 . 6 1 3 5 - 1 3 . 8 4 C r 
02Sreakins l u m p s 3 0 . 0 0 

v 1 - 1 6 . 1 6 Dtf. 



diiiceous Ore Settlement- Final 

OurSerial No. ' 23*/-C . hU- ' i : 

m Account with Dusty Mac Mines L t d . - : ' O c / o Cannon-Micks A s s o c i a t e s L t d . 
744 W. H a s t i n g s S t . 
Vancouver , B . C . I 

For s i l i c e o u s o re Lot No. 2 

Trail, B.C. j a n . j 5 p , 1 9 70 

• s 
Car No. CP 358405 Received D c c > 12/63 

Freight Value 

s 64.Q4 per W.T, 
Freight Rate 

$ 13 .08 • 

Scale Weight Weight of Shipment 
Gross Tare Net 

21/4,160 48,340 165,820 
lbs. lbs. lbs. 

Gross 

lbs. 

No. Sacks Wt 0', Sacks 

lbs. 

Net Wet Wt. 3 ^ % H 2 0 
3 65,820 ' 5 ,804 

lbs. lbs. 

Net Dry Wt. Dry Tons 

160,016 80.003 
lbs. 

A s s a y s 
Gold A . Silver, Wet Lead 

.304 19 .4 . 2 
oz. per 
dry ton oz. per dry ton % 

Zinc 
. 3 

% 

Sulphur 
. 2 

% 

Silica 
S5 .9 

% 

Iron 
1.8 

% 

Lime Arsenic Alumina Antimony 
. 4 .1 5 . 9 .1 

% & % % % 
A v e r a g e Quotations 
Week Ending Dec.20 is 69 Exchange 

Gold London Final Price S 
Silver New York Price $ 
Lead New York Price $ 
2 i n c " P W " St. Louis Price S 

3 5 . 0 5 2 
1.7^5 

C. lb. 
C. Ib. 

7.425 
11 

Less SI.25 

Less $.C4 
Less 
Less 

Net S36.40461 o z -
Nets 1.33457 o z -
G. Net C. Ib. 
C. Net C. ib. 

&sntents and Value 
G tents Contents Paid for Net Quotation Value 

7 2 . 3 2 7 Ozs. Gold 35 % 68.711 
1 ,552 .16 Oz.Si lver SO.01 02. "#.0. 1 , 4 7 2 . 15 

Lbs. Lead 
Lbs. Zino 

% 

% 

o z s . @ $ 3 5 . 4 0 4 6 1 / o z-
ozs. @ $ ] .83457 , V 0 Z -
lbs. @ C. / lb . 
lbs. 0 C./ . lb. 

2 , 5 0 1 . 4 0 
2 / / 0 0 . 7 6 

Add: 

* Treatment base $ 2 . 1 3 C r . x 8 0 . 0 0 8 » $ 1 7 0 . 4 2 * credit @ s 
Break ing l u m p s 6 3 . 0 0 Less: 

C r . $ 1 0 7 . 42 Trucking 
Switching 
Freight 

Details Below 
Total Gross Value S 

5 , 2 0 2 . 1 6 
107 .42 C r . 

$ 1 3 . 0 8 x 8 2 . 9 1 

5 ,309 .53 

1,084.46-

Less 

Silica 

% Royalty on $ to 
4 , 2 2 5 . 1 2 

CREDIT $3.50 
Dr. Alumina 
Dr. Iron Fe203 l . R x 1,4^ =. 7 <3i 
Dr. Lead as Pb 5 .7. y l . K » ri> © n 3 
Dr. Zinc as Zn 5 3 y } 49 » 4 ffii $ 15 06 
Dr. Arsenic 
Dr. Moisture 
Dr.-Extra Handling 

4 , 2 2 5 . 1 2 

t per Dry Ton 2.13 Cr 


