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S U M M A R Y 

' 1» Head A n a l y s i s f 
i . •, 

A r e p r e s e n t a t i v e sample of Composite 1 was removed f o r a n a l y s i s : 

Gold: 4.47 g/t Au j 
Organic Carbon: 1.85 7 . C 
Sulphur: 2.29 7 . S 
I r o n : 3.90 7 . Fe 

2. F l o t a t i o n Testwork 

F l o t a t i o n t e s t s were conducted to examine the e f f e c t of pH on the recovery 

of a s u l p h i d e c o n c e n t r a t e . The samples were ground to 75 7o minus 200 mesh. S u l p h u r i c 

a c i d was used as the pH m o d i f i e r and PAX was a p p l i e d as c o l l e c t o r . Test No. 8 was 

performed to i n v e s t i g a t e the f l o t a t i o n a t the n a t u r a l pH of the p u l p , 7.8. In t h i s 

t e s t , copper sulphate and PAX were a p p l i e d but were i n e f f e c t i v e i n r e c o v e r i n g the 

sulphi d e m i n e r a l s . A f t e r 17 minutes of rougher f l o t a t i o n time, the pH was lowered. j 

The r e s u l t s of these t e s t s are summarized i n Table No. 1. 

Table No. 1 - F l o t a t i o n R e s u l t s 

Test H2S0«, P H CuS0«* 
Product 

Weight Assay, g/t 7 » D i s t r i b u t i o n 

No. g/t Range kg/t 
Product 

7 . Au Au 

2 210 4 - 6.8 ~ Cleaner Cone. 
Rougher Cone. 
Rougher T a i l . 

17.5 
31.9 
68.1 

19.5 
10.8 
0.17 

95.5 
96.8 
3.2 

H e a d ( C a l c ) 100.0 3.57 100.0 

6 2015 3.5 - 4 — Cleaner Cone. 
Rougher Cone. 
Rougher T a i l . 

18.2 
33.7 
66.3 

25.0 
13.7 
0.19 

96.3 
97.4 
2.6 

Head ( C a l c . ) 1C0.0 4.73 100.0 

8 28 7 4 - 7.5 0.75 CI. Cone. 
Ro. Cone. 
Ro. T a i l . 

20.0 
42.6 
57.4 

19.4 
8.60 
0.23 

93.3 
97.0 
3.0 

Head ( C a l c . ) 100.0 4.07 100.0 



- 3 -

Summary - Continued 

2. F l o t a t i o n Testvork - Cont'd 

Although some a c i d was b e n e f i c i a l i n r e c o v e r i n g the s u l p h i d e s , m a i n t a i n i n g 

the low pH i n Test No. 6 d i d not reduce the gold t a i l i n g assay. The o r g a n i c carbon 

a n a l y s i s of the cl e a n e r concentrate from t e s t s 2 and 6 was 6.9 % and 6.7 % 

r e s p e c t i v e l y . The in c r e a s e d weight recovery i n t e s t No. 8 may be due to the copper 

sulphate a d d i t i o n and i n i t i a l f l o t a t i o n a t the n a t u r a l pH. Further testwork should 

be d i r e c t e d towards reducing the weight of f i n a l concentrate to produce a c l e a n e r 

product f o r l e a c h i n g . 

3. Carbon-In-Leach Testwork 

3.1. D i r e c t Carbon-In-Leach 

Two t e s t s were performed on Composite 1 to i n v e s t i g a t e the recovery of gold 

by cyanide l e a c h i n g i n the presence of carbon. The e f f e c t of fi n e n e s s of g r i n d was 

b r i e f l y examined. The cyanide c o n c e n t r a t i o n was maintained a t 1 g/L NaCN and the pH 

at 10.5 throughout the 48-hour r e t e n t i o n time. 10 g/L p r e a t t r i t i o n e d carbon were 

added a t the s t a r t of the t e s t and were re p l a c e d w i t h f r e s h carbon at predetermined 

times. The r e s u l t s are presented i n Table No. 2. 

Table No. 2 *- Carbon-In-Leach 

Test 
No. 

7«-200 
Mesh 

Reagent Cc 
NaCN 

>ns.,kg/t 
CaO 

% Adsorption 
Au 

Residue 
g/t Au 

Head g/t 
Au 

1 
7 

76 
92 

1.73 
2.46 

0.77 
0.82 

49.7 
66.3 

2.08 
1.51 

4.16 
4.52 

I n c r e a s i n g the f i n e n e s s of g r i n d from 76 7 » to 92 7> minus 200 mesh improved 

the recovery of g o l d by d i r e c t c a r b o n - i n - l e a c h of the ore from 50 % to 66 7 » . 
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Summary - Continued 

3 . 2 . Carbon-In-Leach of the F l o t a t i o n Concentrate 

The recovery of gold from the f l o t a t i o n concentrate was i n v e s t i g a t e d using 

the c a r b o n - i n - l e a c h method. The cleaner concentrates from t e s t s 2 and 8 were reground 

i n a pebble m i l l and leached f o r 4 8 hours w i t h 1 g/L NaCN and 1 0 g/L carbon. The 

carbon was r e p l a c e d p e r i o d i c a l l y . The r e s u l t s are summarized below. 

Table No. 3 

Csrbon-In-Leach R e s u l t s of Concentrate 

Test Weight % 7 . - 4 0 0 Reag.Cons .kg/t ore 7o Au Recovery Residue Head(Calc. ),g/t Au 
No. of ore Mesh NaCN CaO CIL O ' a l l g/t Au Cone. Ore 

3 1 7 . 5 9 6 0 . 7 9 0 . 2 2 9 2 . 0 8 7 . 9 1 . 5 4 1 9 . 5 3 . 5 7 

9 2 0 . 0 9 8 0 . 6 2 0 . 2 5 9 3 . 5 8 7 . 2 1 . 2 4 1 9 . 4 4 . 1 6 

The f i n e r g r i n d i n t e s t No. 9 r e s u l t e d i n a s l i g h t l y higher recovery of gold 

i n the ca r b o n - i n - l e a c h stage and reduced the r e s i d u e assay from 1 . 5 to 1 . 2 g/t Au. 

Because the recovery of g o l d to the f l o t a t i o n concentrate was 2 7o lower than i n the 

feed to t e s t No. 3 , the o v e r a l l g o l d recovery was s i m i l a r i n both t e s t s . 
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Summary - Continued 

4 . P r e o x i d a t i o n and Cy a n i d a t i o n 

Tests were conducted to i n v e s t i g a t e the e f f e c t of p r e o x i d a t i o n w i t h a i r 

and c h l o r i n e - o n the recovery of gold by c y a n i d a t i o n . The samples were ground to 

76 7o minus 200 mesh. 25 kg/t Na2C03 were added and the samples were aerated at 75°C 

for 18 hours. The pulp was d i l u t e d from 50 *k to 40 7 » s o l i d s and the temperature was 

reduced to 55°C. C h l o r i n e was added over a 12 hour p e r i o d . The samples were then 

t r a n s f e r r e d to b o t t l e s and leached f o r 48 hours i n a 0.5 g/L NaCN, pH 10.5 s o l u t i o n . 

The r e s u l t s are given i n Table No. 4. 

Table No. 4 - C y a n i d a t i o n R e s u l t s 

Test. C h l o r i n a t i o n Reagent Cons .,kg/t % Recovery Residue Head 
No. kg/t C I 2 F i n a l pH NaCN CaO Au g/t Au g/t Au 

25 6.2 • 0.24 3.32 66.3 1.64 4.87 
5 50 5.9 0.18 5.22 63.6 1.29 3.54 

Because of the v a r i a t i o n i n the c a l c u l a t e d head assays, the e f f e c t of 

in c r e a s i n g the c h l o r i n e a d d i t i o n cannot be q u a n t i f i e d . The a d d i t i o n of the 

pre o x i d a t i o n stages improved the recovery of gold from the ore from 50 7o by carbon-

i n - l e a c h to approximately 65 7 o . 
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SAMPLE PREPARATION 

On August 23, 1985, f i v e p a i l s c o n t a i n i n g 25 Mount Calver y p r o j e c t 

samples were r e c e i v e d a t L a k e f i e l d Research and given our Reference Number 8525553. 

Sample Number 26067 was s t o r e d . Each of the remaining samples was r i f f l e d i n h a l f . 

Composite 1 was prepared by combining one h a l f of these samples w h i l e the remaining 

h a l f was s t o r e d . The composite was crushed to minus 10 mesh. A head sample and t e s t 

charges were prepared. 

A l i s t of the samples r e c e i v e d i s g i v e n below: 

25506 26053 26331 26341 26436 
25508 26055 26333 26343 26544 
25510 26059 26335 26433 26546 
25512 26063 26337 26434 26548 
26051 26067 26339 26435 26555 
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DETAILS OF TESTS 

To investigate the effect of carbon adsorption of gold with the 
carbon changed at 8, 24, and 32 hours. 

Procedure: The sample was pulped with water into a 2.5 l i t r e bottle. NaCN and 
lime and carbon were added. Cyaniidation was then carried out on 
the r o l l s for one 48hour stage with the carbon being changed at 
8, 24 and 32 hours. The carbon was then screened out at 48 hours 
and the pulp was f i l t e r e d and washed three times with water. 

Feed: 500 g Composite 1 -10 mesfc. 

Solution Volume: 611 mL Pulp Density 45 7» solids 

Solution Composition: 1.0 g/L NaCN 

pH Range: 10.5-11 with Ca(0H)2 

Carbon: 10 g/L preattritioned +20 Mesh GRC 22 carbon 
Grind: 1 kg sample ground in the laboratory ball m i l l at 50 "L solids for 

7 minutes. 

Raagent Balance: 

Test No. 1 

Purpose: 

Time 

Hours 

Added, Grams Residual Consumed 
pH 

Time 

Hours 
Ac tu< 

NaCN 
al 
Ca(0H) 2 

Equi" 
NaCN 

ralent 
CaO 

Grc 
NaCN 

ims 
CaO 

Gr£ 
NaCN 

.ms 
CaO 

pH 

0-2 
2-4 
4-8 
8-24 
24-32 
32-48 

0.64 
0.19 
0 
0.19 
0.25 
0.19 

0.30 
0.10 
0.05 
0 
0.05 
0.05 

0.61 
0.18 
0 
0.18 
0.24 
0.18 

0.23 
0.08 
0.04 
0 
0.04 
0.04 

0.43 
0.61 
0.43 
0.37 
0.43 
0.54 

0 
0.01 
0.01 
0 
0.01 
0.05 

0.18 
0 
0.18 
0.24 
0.18 
0.07 

0.23 
0.07 
0.04 
0.01 
0.03 
0 

11.0-10.3 
11.0-10.6 
11.0-10.8 
10.8-10.5 
11.0-10.6 
11.0-10.8 

Total 1.46 0.55 1.39 0.43 0.54 0.05 0.85 0.38 -

Reagent Consumption (kg/t of cyanide feed) NaCN: 1.73 CaO: 0.77 



Test No. 1 - Continued 

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

Product Amount 
Assays,g/t,mg/L,rag/g % D i s t r i b u t i o n 

Product Amount 
Au Au 

1. 8 h Carbon 
2. 24 h Carbon 
3. 32 h Carbon 
4. 48 h Carbon 
5. 48 h Barren Sol'n 
6. 48 h Cyanide Res. 

7.2 g 
6.3 g 
6.2 g 
6.1 g 
1865 mL 
490.5 g 

0.073 
0.050 
0.011 
0.017 
0.003 
2.08 

25^8 
15.5 
3.3 
5.1 
0.3 

50.0 

Head (Calculated) 490.5 g 4.16 100.0 

Calculated Grades and Recoveries 

Products 1 and 2 
Froducts 1 to 3 
Products 1 to 4 
Products 1 to 5 

13.5 
19.7 
25.8 

0.062 
0.051 
0.039 

41.3 
44.6 
49.7 
50.0 

Screen Analyses  

Cyanide Residue 

Mesh Size % Ret ained % Passing 
(Tyler) I n d i v i d u a l Cumulative Cumulative 

+ 35 0.4 0.4 99.6 
48 0.6 1.0 99.0 
65 2.0 3.0 97.0 
100 4.4 7.4 92.6 
150 7.6 15.0 85.0 
200 9.3 24.3 75.7 
270 9.0 33.3 66.7 
400 9.0 42.3 57.7 

- 400 57.7 100.0 -
Total 100.0 _ -— 
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Test No. 2 

Purpose: 

Procedure: 

Feed: 

Grind: 

C o n d i t i o n s : 

To prepare a cl e a n e r concentrate f o r c y a n i d a t i o n . 

As below. 

2 kg -10 mesh Composite 1 

2 kg ground i n the l a b o r a t o r y b a l l m i l l a t 65 % s o l i d s f o r 14 minutes 

Stage 
Reagents Added, grams per tonne Time, minutes 

pH Stage 
A350 H 2SO k MIBC Grind Cond. F r o t h 

pH 

Rougher 1 25 1400 _ _ _ _ 7.7 
- - 4 - - 6 4.0 

Rougher 2 25 - 22 - 1 15 -
Rougher 3 25 - 6 - 1 4 -
Rougher 4 25 - 8 - 1 4 -
Rougher 5 25 - 10 - 1 5 -
Rougher 6 25 - - - 1 5 -1st Cleaner - - - - - 6.8 

- 500 - - 1 8 4.0 
10 - 10 - 1 7 -
10 - 6 - - 5 -

2nd Cleaner - - - - - - 6.8 
- 200 6 - - 15 4 
5 - 4 - 3 -

Stage 
F l o t a t i o n C e l l 
Speed: r.p.m. 

Rougher 
1000 
1800 

1st Cleaner 
500 
1500 

2nd Cleaner 
250 
9 0 0 
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Test No. 2 - Continued 

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

Product 
Weight Assays, g/t 7o D i s t r i b u t i o n 

Product 
7 . " Au Au 

1. Cleaner Cone. 
2. 2nd CI. T a i l . 
3. 1st CI. T a i l . 
4. Rougher T a i l . 

17.47 
4.31 
10.15 
68.07 

19.52 
0.57 
0.22 
0.17 

95.5 
0.7 
0.6 
3.2 

Head ( C a l c . ) 100.00 3.57 100.0 

C a l c u l a t e d Grades and Recoveries 

Products 1 and 2 21, .78 15.8 96.2 
Products 1 to 3 31. .93 10.8 96.8 
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Tset No. 3 

Purpose: 

Procedure: 

To i n v e s t i g a t e the gold recovery from a cle a n e r concentrate by 
ca r b o n - i n - l e a c h . 

The sample was pulped i n t o a 2.5 l i t r e b o t t l e w i t h water. NaCN, 
lime and carbon were added and c y a n i d a t i o n was c a r r i e d out on 
the r o l l i n one 48 hour stage. The carbon was changed a t 7, 24 
and 32 hours and replaced w i t h f r e s h carbon. The pulp was f i l t e r e d 
and the re s i d u e washed s e v e r a l times w i t h water. 

Feed: 380 g c l e a n e r concentrate (from t e s t No. 2) 

S o l u t i o n Volume: 772 mL Pulp Density 33 % s o l i d s 

S o l u t i o n Composition: 1.0 g/L NaCN 

pH Range: 
Carbon: 
Grind : 

10.5-11 w i t h Ca(0H) 2 

10 g/L p r e a t t r i t i o n e d +20 M GRC 22 Carbon 
380 grams of sample ground i n the l a b o r a t o r y pebble m i l l at 50 % 
s o l i d s f o r 25 minutes. 

Reagent Balance-: 

Time 

Hours 

Added, Grams Residual Consumed 
PH 

o 2 

mg/L 

Time 

Hours 
Ac tua 

NaCN 
1 
Ca(0H) 2 

Equiv 
NaCN 

a l e n t 
CaO 

Gr< 
NaCN 

MIS 
CaO 

Gra 
NaCN 

ms 
CaO 

PH 
o 2 

mg/L 

0- 1 
1- 4 

4-7 
7-24 
24-32 
32-48 

0.81 
0.38 

6.40 
0.20 
0.48 
0.07 

0.25 
0.10 

0.10 
0.05 
0.05 
0.05 

0.77 
0.36 

0.38 
0.19 
0.46 
0.07 

0.19 
0.08 

0.08 
0.04 
0.04 
0.04 

0.41 
0.39 

0.58 
0.31 
0.70 
0.69 

0 
0 

0.03 
0 

0.02 
0.04 

0.36 
0.38 

0.19 
0.46 
0.07 
0.08 

0.19 
0.08 

0.05 
0.07 
0.02 
0.02 

11.0- 10.0 
10.8- 10.2 

11.1- 10.8 
11.0-10.6 
11.0-10.6 
10.9- 10.6 

6¬
8.8* 

7.6 

7.8 

To t a l 2.34 0.60 2.23 0.47 0.69 0.04 1.54 0.43 - -

* The oxygen l e v e l was r a i s e d by an a i r sparge 

Reagent Consumption (kg/t of cyanide feed) NaCN: 4.52 CaO: 1.26 
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Test No. 3 - Continued 

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

Product Amount 
Assays g/t,mg/g,mg/L 7« D i s t r i b u t i o n Au 

Product Amount 
Au Ind. O ' a l l 

1. 7 Hour Carbon 
2. 24 Hour Carbon 
3. 32 Hour Carbon 
4. 48 Hour Carbon 
5. 48 h Barren Sol'n 
5. 48 h Cyanide Residue 

10.9 g 
7.7 g 
7.6 g 
7.9 g 

2020 mL 
340.5 g 

0.529 
0.032 
0.007 
0.007 
0.002 
1.54 

86.7 
3.7 
0.8 
0.8 
0.1 
7.9 

82.8 
3.5 
0.8 
0.8 
0.1 
7.5 

Head ( C a l c u l a t e d ) 340.5 g 19.52 100.0 95.5 

C a l c u l a t e d Grades and Recoveries 

Products 1 and 2 18.6 90.4 86.3 
Products 1 to 3 26.2 - 91.2 87.1 
Products 1 to 4 34.1 - 92.0 87.9 
Products 1 to 5 - - 92.1 88.0 

Screen Analyses  

Cyanide Residue 

Mesh S i z e 
( T y l e r ) 

7. Ret 
I n d i v i d u a l 

ained 
Cumulative 

7. Passing 
Cumulative 

+ 150 
200 
270 
400 

- 400 

0.2 
0.3 
0.8 
2.4 

96.3 

0.2 
0.5 
1.3 
3.7 

100.0 

99.8 
99.5 
98.7 
96.3 

Total 100.0 - -
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Test No. 4 

A e r a t i o n , C h l o r i n a t i o n , C y a n i d a t i o n 

Purpose: To i n v e s t i g a t e the e f f e c t of a e r a t i o n and c h l o r i n a t i o n p r i o r to 
c y a n i d a t i o n on the gold e x t r a c t i o n . 

Procedure: The.sample was pulped to 50 7. s o l i d s w i t h water i n t o a 2.5 l i t r e 
r e s i n k e t t l e . A mechanical mixer was used f o r a g i t a t i o n . The 
pulp was then heated to 75°C using a heat i n g j a c k e t . Na2C03 was 
added and a e r a t i o n was c a r r i e d out f o r 18 hours, w i t h an a i r 
f l o w r a t e of 670 mL/min. 

The pulp was then d i l u t e d to 40 7. s o l i d s , the temperature was lowered 
to 55°C and C l 2 was then added (as Ca(0Cl )2) over a p e r i o d of 12 hours 

The sample was then t r a n s f e r r e d to a 2.5 l i t r e b o t t l e . NaCN and 
lime were added and c y a n i d a t i o n was c a r r i e d out on the r o l l s f o r 
one 48 hour stage. The sample was then f i l t e r e d and washed three 
times w i t h water. 

Feed: 500 grams Composite No. 1 -10 mesh 

Grind: 1 kg sample ground i n the l a b o r a t o r y b a l l m i l l at 50 7» s o l i d s 
f o r 7 minutes. 

1. A e r a t i o n Stage 
S o l u t i o n Volume: 500 mL Pulp Density: 50 7» s o l i d s 
Na 2C0 3: 25 kg/t I n i t i a l pH: 10.3 
Temp.: 75°C F i n a l pH: 10.5 

2. C h l o r i n a t i o n Stage 
S o l u t i o n Volume: 750 mL Pulp Density: 40 % s o l i d s 
Clz: 25 kg/t ( i n 12 a d d i t i o n s of I n i t i a l pH: 10.5 

1.04 g C l 2 / h ) 
Temp.: 55°C F i n a l pH: 6.2 

3. C y a n i d a t i o n Stage 
S o l u t i o n Vol ume: 929 mL Pulp Density: 35 % s o l i d s 
S o l u t i o n Comp.: add 1.0 g/L NaCN but mai n t a i n 0.5 g/L 
pH Range: 10.5-11 w i t h Ca(0H) 2 
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Test No. 4 - Continued 

Reagent Balance: 

Time 

Hours 

Added, Grams Res i d u a l Consumed 
pH 

Time 

Hours 
Ac tu 

NaCN 
a l 

Ca(0H) 2 

Equi 
NaCN 

v a l e n t 
CaO 

Gr« 
NaCN 

ims 
CaO 

Gra 
NaCN 

ms 
CaO 

pH 

0-12 
12-20 
20-36 
36-48 

0.98 1.85 
0.17 
0.10 
0.08 

0.93 1.41 
0.13 
0.08 
0.06 

0.85 
0.81 
0.81 
0.81 

0 
0 
0 

0.02 

0.08 
0.04 
0.00 
0.00 

1.41 
0.13 
0.08 
0.04 

10.7-10.3 
10.9-10.7 
11.0-10.7 
11.0-10.7 

To t a l 0.98 2.20 0.93 1.68 0.81 0.02 0.12 1.66 -

Reagent ConsumptionCkg/t of cyanide feed) NaCN: 0.24 CaO: 3.32 

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

Product Amount 
Assays,mg/L,g/t 7» D i s t r i b u t i o n 

Product Amount 
Au Au 

Preg+Wash S o l u t i o n 
48 h Cyanide Residue 

1940 mL 
498.0 g 

0.83 
1.64 

66.3 
33.7 

Head (Calculated) 498.0 g 4.87 100.0 
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Test No. 5 

A e r a t i o n , C h l o r i n a t i o n and C y a n i d a t i o n 

Purpose: As f o r t e s t No. 4 but w i t h a higher amount of C l 2 added to 

the c h l o r i n a t i o n stage. 

Procedure: As f o r t e s t No. 4. 

Feed: 500 g -10 mesh Composite No. 1. 

Gr i n d : I kg ground i n the l a b o r a t o r y b a l l m i l l a t 50 % s o l i d s f o r 
7 minutes. 

1. A e r a t i o n Stage 
S o l u t i o n Volume: 500 mL Pulp Density: 50 % s o l i d s 
Na 2C0 3: 25 kg/t pH I n i t i a l : 10.4 
Temp.: 75°C pH F i n a l : 10.7 

2. C h l o r i n a t i o n Stage 
S o l u t i o n Volume: 750 mL Pulp Density: 40 7 . s o l i d s 
C l 2 : 50 kg/t ( i n 12 a d d i t i o n s of 2.08 g pH I n i t i a l : 10.7 

C l 2 / h ) 
Temp.: 55°C pH F i n a l : 5.9 

3. C y a n i d a t i o n Stage 
S o l u t i o n Volume: 929 mL Pulp Density: 35 7o s o l i d s 
S o l u t i o n Composition: add 1.0 g/L NaCN but maintain a t 0.5 g/L 
pH Range: 10.5-11 w i t h Ca(0H) 2 
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Test No. 5 - Continued 

Reagent Balance: 

Time 

Hours 

Added, Grams Re s i d u a l Consumed 
pH 

Time 

Hours 
A c t u a l 

NaCN | Ca(0H) z 

Equi 
NaCN 

va l e n t 
CaO 

Gn 
NaCN 

ams 
CaO 

Gra 
NaCN 

ms 
CaO 

pH 

0-12 
12-20 
20-36 
36-48 

0.98 3.00 
0.22 
0.20 
0.20 

0.93 2.28 
0.17 
0.15 
0.15 

0.88 
0.84 
0.84 
0.84 

0 
0 
0 

0.14 

0.05 
0.04 
0 
0 

2.28 
0.17 
0.15 
0.01 

10.7-10.2 
10.9-10.7 
11.0-10.6 
11.0-10.8 

T o t a l 0.98 3.62 0.93 2.75 0.84 0.14 0.09 2.61 -

Reagent Consumption ( k g / t of cyanide feed) NaCN: 0.18 CaO: 5.22 

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

Product Amount 
Assays,mg/L,g/t 7o D i s t r i b u t i o n 

Product Amount 
Au Au 

1. Preg+Wash S o l u t i o n 
2. 48 h Cyanide Residue 

2000 mL 
505.7 g 

0.57 
1.29 

63.6 
36.4 

Head ( C a l c u l a t e d ) 505.7 g 3.54 100.0 



- 17 -

Test No. 6 

Purpose: 

Procedure: 

Feed: 

Gr i n d : 

C o n d i t i o n s : 

To repeat t e s t No. 2 but maintain the pH below 4 using H2SC\. 

As noted below. 

2 kg -10 mesh Composite No. 1. 

2 kg ground i n the l a b o r a t o r y b a l l m i l l a t 65 7« s o l i d s f o r 14 minutes 

Reagents Added, grams per tonne Time, minutes 
Stage Stage 

A350 H 2S0- MIBC Grind Cond. F r o t h 

Rougher 1 25 - - - 7.7 Rougher 1 
_ 14600 - - 15 2 4.0-3.5 

Rougher 2 25 1500 32 - 1 15 4.0-3.5 
Rougher 3 25 500 8 - 1 4 4.0-3.5 
Rougher 4 25 500 8 - 1 4 4.2-3.5 
Rougher 5 25 750 10 - 1 5 4.4-3.5 
Rougher 6 25 750 10 - 1 5 4.2-3.5 
1st Cleaner - - - - - - 5.8 

_ 850 - - - 8 3.5 
10 250 10 - - 7 4.0-3.5 
10 250 6 - - 5 4.0-3.5 

2nd Cleaner _ 100 6 - - 15 4.2-3.5 
5 100 4 - - 3 4.2-3.5 

Stage Rougher 1st Cleaner 2nd Cleaner 
F l o t a t i o n C e l l 1000 500 250 
Speed: r.p.m. 1800 1500 900 
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Test No. 6 - Continued 

Metallurgical Results 

Produc t 
Weight Assays, g/t % Distribution 

Produc t 
% Au Au 

1. 2nd Cleaner Cone. 
2. 2nd Clenaer T a i l . 
3. 1st Cleaner T a i l . 
4. Rougher T a i l . 

18.24 
3.24 
12.21 
66.31 

25.0 
0.46 
0.30 
0.19 

96.3 
0.3 
0.8 
2.6 

Head (Calculated) 100.00 4.73 100.0 

Calculated Grades and Recoveries 

Products 1 and 2 
Products 1 to 3 

21.48 
33.69 

21.3 
13.7 

96.6 
97.4 
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Test No. 7 

Purpose: 

Procedure:. 

To i n v e s t i g a t e the e f f e c t of carbon a d s o r p t i o n of go l d w i t h the 
carbon changed a t 8 and 24 hours a t a f i n e r g r i n d . 

The sample was pulped w i t h water i n a 2.5 l i t r e b o t t l e . NaCN, 
lime and carbon were added and the c y a n i d a t i o n was c a r r i e d out 
on r o l l s i n one 48 hour stage. The carbon was changed a t 
8 and 24 hours. The carbon was screened a t 48 hours and the 
re s i d u e washed three times w i t h water. 

Feed: 500 g Composite 1. 

S o l u t i o n Volume: 611 mL Pulp D e n s i t y 45 % s o l i d s 

S o l u t i o n Composition: 1.0 g/L NaCN 

pH Range: 10.5-11 w i t h Ca(0H) 2 

Carbon: 10 g/L P r e a t t r i t i o n e d carbon (GRC 22, 6 x 16> 

G r i n d : 1 kg sample ground i n the l a b b a l l m i l l a t 50 % s o l i d s f o r 
15 minutes. 

Reagent Balance: 

Time Added, Grams Res i d u a l Consumed 

Ac tu Equi ralent Grams Grs ms PH 
Hours NaCN Ca(0H) 2 NaCN CaO NaCN j CaO NaCN CaO 

0-3.5 0.64 0.30 0.61 0.23 0.09 0.01 0.52 0.22 10.7-10.5 
3.5-8 0.55 0.06 0.42 0.05 0.37 0.01 0.15 0.05 10.8-10.6 
8-12.5 0.16 0.06 0.15 0.05 0.43 0.01 0.18 0.05 10.9-10.5 
12.5-24 0.19 0.04 0.18 0.03 0.46 0.01 0.15 0.03 10.9-10.4 
24-28.5 0.16 0.05 0.15 0.04 0.40 0.02 0.21 0.03 10.7-10.4 
28.5-48 0.22 0.05 0.21 0.05 0.61 0.03 0.00 0.03 10.5-10.4 

T o t a l 1.92 0.56 1.82 0.44 0.61 0.03 1.21 0.41 -

Regent Consumption ( k g / t of cyanide feed) NaCN: 2.46 CaO: 0.83 
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Test No. 7 - Continued 

Metallurgical Results 

Product Amount 
Assays, mg/g,mg/L,g/t 7. Distribution 

Product Amount 
Au Au 

1. Carbon 8 h 
2. Carbon 24 h 
3. Carbon 48 h 
4. 48 h Barren Sol'n 
5. 48 h Cy. Residue 

6.3 g 
6.2 g 
6.3 g 
2080 mL 
492.2 g 

0.143 
0.074 
0.018 
0.003 
1.51 

40.5 
20.7 
5.1 
0.3 

33.4 

Head (Calculated) 492.2 g 4.52 100.0 

Calculated Grades and Recoveries 

Products 1 and 2 12.5 8 61.2 
Products 1 to 3 18.8 8 - 66.3 

Screen Analyses 

48 Hour Residue 

Mesh Size 
(Tyler) 

% Retained 
Individual Cumulative 

7o Passing 
Cumulative 

+ 65 
100 
150 
200 
270 
400 

- 400 

Total 

0.1 
0.5 
2.1 
5.0 
7.9 
9.8 

74.6 

100.0 

0.1 
0.6 
2.7 
7.7 

15.6 
25.4 

100.0 

99.9 
99.4 
97.3 
92.3 
84.4 
74.6 
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Test No. 8 

Purpose: 

Procedure: 

Feed: 

Grind: 

To investigate the effect of pH on the flotation of a sulphide 
concentrate. 

As for below. 

2 kg -10 mesh Composite 1. 

2 kg ground i n the laboratory ball m i l l at 65 % solids for 
14 minutes. 

Conditions: 

Stage 
Reagents Added, grams per tonne Time, minutes 

pH Stage 
A350 DF250 CUSOH H2S0.» Grind Cond. Froth 

pH 

Rougher 1 50 75 - - - 1 6 7;8 
Rougher 2 50 15 - - - - 5 -
Condition - - 250 - - 3 - -
Rougher 3 50 7.5 - - • - 1 6 -
Condition • - • - 500 - - 3 - -

_ _ _ 250 - - 7 6 
_ _ 250 - - - 6 

- - 1500 - - 2 -
Rougher 4 50 - - - - 1 3 -Rougher 4 

_ — - 500 - - - 4.5 
25 _ _ - - 1 5 -
25 - 750 - 1 3 4.5 
25 _ 100 750 - 1 5 -
_ - - 1750 - - 5 4.0 

1st cleaner - - - - - - 15 7.4 
10 5 - - - - - -

2nd Cleaner - - - - - — 5 — 

Stage Rougher 1st C 1st Cleaner 
F l o t a t i o n C e l l 1000 500 
Speed: r.p.m. 1800 1500 

2nd Cleaner 
250 
900 
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Test No. 8 - Continued 

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

Product Amount 
Assays, g/t 7o D i s t r i b u t i o n 

Product Amount 
Au Au 

1. 2nd Cleaner Cone. 
2. 2nd Cleaner T a i l . 
3. 1st Cleaner T a i l . 
4. Rougher T a i l . 

20.0 
16.1 
6.5 

57.4 

19.4 
0.80 
0.48 
0.23 

93.3 
3.0 
0.7 
3.0 

Head ( c a l c u l a t e d ) 100.0 4.16 100.0 

C a l c u l a t e d Grades and Recoveries 

Prodcuts 1 and 2 
Products 1 to 3 

36.1 
42.6 

11.1 
9.47 

96.3 
97.0 
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Test No. 9 

Purpose: 

Procedure: 

To i n v e s t i g t e the e f f e c t of carbon a d s o r p t i o n of go l d w i t h the 
carbon changed a t 8 and 24 hours. 

The sample was pulped w i t h water i n a 2.5 L b o t t l e . NaCN, lime 
and carbon were added and the c y a n i d a t i o n was c a r r i e d out on r o l l s 
i n one 48 hour stage. The carbon was changed at 8 and 24 hours. 
The carbon was screened out a t 48 hours, and the re s i d u e 
washed three times ,-with water. 

Feed: 425 g F l o a t concentrate from t e s t No. 8. 

S o l u t i o n Volume: 850 mL Pulp Density 33 % s o l i d s 

S o l u t i o n Composition: 1.0 g/L NaCN 

pH RAnge: 10.5-11 w i t h Ca(0H) 2 

Carbon: 10 g/L p r e a t t r i t i o n e d carbon (GRC22, 6 x 16) 

G r i n d : Reground i n a l a b pebble m i l l f o r 28 minutes at 50 % , s o l i d s . 

Reagent Balance: 

Time 

Hours 

Added, Grams Re s i d u a l Consumed 
PH 

Time 

Hours 
Ac tu 

NaCN 
a l 

Ca(0H) 2 

Equiv 
NaCN 

a l e n t 
CaO 

Gn 
NaCN 

LITIS 
CaO 

Gn 
NaCN 

ms 
CaO 

PH 

0-3.5 
3.5-8 
8-12.5 
12.5-24 
24- 28 .5 
28.5-48 

0.90 
0.67 
0.18 
0.14 
0.14 
0.08 

0.20 
0.20 
0.06 
0.10 
0.04 
0.10 

0.85 
0.64 
0.17 
0.13 
0.13 
0.08 

0.15 
0.15 
0.05 
0.08 
0.03 
0.08 

0.21 
0.68 
0.72 
0.72 
0.77 
0.80 

0.01 
0.02 
0.01 
0.01 
0.01 
0.06 

0.64 
0.17 
0.13 
0.13 
0.08 
0.05 

0.14 
0.14 
0.06 
0.08 
0.03 
0.03 

11.1-10.0 
11.1-10.6 
10.9-10.4 
10.8-10.3 
10.6-10.2 
10.6-10.4 

T o t a l 2.11 0.70 2.00 0.54 0.80 0.06 1.20 0.48 -

Reagent Consumption ( k g / t of cyanide feed) NaCN: 3.08 CaO: 1.23 
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Test No. 9 - Continued 

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

Product Amount 
Assays, mg/g,mg/L,g/t 7 . D i s t r i b u t i o n 

Product Amount 
Au Ind. C a l l 

1 . Carbon 8 h 
2 . Carbon 2 4 h 
3 . Carbon 4 8 h 
4 . 4 8 h Barren S o l ' n 
5 . 4 8 h CN Residue 

8 . 6 g 
8 5 . g 
8 . 8 g 
1 9 9 5 mL 
3 8 8 . 9 g 

0 . 6 4 7 

0 . 1 5 0 

0 . 0 2 3 

0 . 0 0 4 

1 . 2 4 

7 3 . 9 

1 6 . 9 

2 . 7 

0 . 1 

6 . 4 

6 8 . 9 

1 5 . 8 

2 . 5 

0 . 1 

6 . 0 

Head ( C a l c u l a t e d ) 3 8 8 . 9 g 1 9 . 4 
1 0 0 . 0 . 9 3 . 3 

C a l c u l a t e d Grades and Recoveries 

Products 1 and 2 1 7 . 1 a © 9 0 . 8 8 4 . 7 

Products 1 to 3 2 5 . 9 g - 9 3 . 5 8 7 . 2 

Screen Analyses 

4 8 Hour Cyanide Residue 

Mesh S i z e 
( T y l e r ) 

7 » Reta 
I n d i v i d u a l 

ined 
Cumulative 

7o Passing 
Cumulative 

+ 1 5 0 

2 0 0 

2 7 0 

4 0 0 

- 4 0 0 

0 . 1 

0 . 3 

0 . 6 

1 . 4 

9 7 . 6 

0 . 1 

0 . 4 

1 . 0 

2 . 4 

1 0 0 . 0 

9 9 . 9 

9 9 . 6 

9 9 . 0 

9 7 . 6 

T o t a l 1 0 0 . 0 - -

LAKEFIELD RESEARCH 
A D i v i s i o n of F a l c o n b r i d g e L i m i t e d 
L a k e f i e l d , O n t a r i o 
October 1 8 , 1 9 8 5 / s l k 


