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R E : 

Grenoble M e t a l l u r g i c a l Testing 

L a k e f i e l d has done 10 f l o t a t i o n tests to date, 5 on each 
of the samples provided by Dick Page. (each sample i s a 
composite of 5 holes, memo ROP to WM, Nov. 24, 1981). No 
optimization has been done so recoveries could possibly be 
improved s l i g h t l y . Recoveries from unconfirmed r e s u l t s of 
the best t e s t s , estimated f o r the samples provided, and 
assuming a conservative 50% recovery of r e c i r c u l a t e d middling 
values are: 

Dacite ore - sample A 

Recovery 

25% Cu Conct. 20% Cu Conct. 
copper 95 9 7 
gold 89 93 

2. Serpentinite ore - sample B 

copper 91 94 
gold 81 85 

f The flowsheet f o r the best test s consists of a primary grind 
to about 60% - 200 mesh, bulk f l o t a t i o n , regrind to about 
98% - 200 mesh and f l o t a t i o n of a copper concentrate with 
p y r i t e depression. One or two stages of cleaning p r i o r to 
regrind w i l l probably be required for the ser p e n t i n i t e ore. 



2. Copper f l o t a t i o n with cyanidation of t a i l s . 

3. Copper f l o t a t i o n followed by p y r i t e f l o t a t i o n of t a i l s 
and cyanidation. 

4. Cyanidation of ore followed by copper f l o t a t i o n . 

Option 1 appears to be the most favourable at present since 
mineralogical e x a m i n a t i o n of f l o t a t i o n products shows c h a l c o -
p y r i t e i n c l u s i o n s i n p y r i t e as f i n e as 7 microns, w h i c h could 
be occluded i n p y r i t e unless a very f i n e primary grind i s 
used. Tests 9 and 10 show the r e l a t i v e success of t h i s 
treatmentrancT)the Cu recovery vs Au recovery p l o t - . i l l u s t r a t e s  
_this._a.S- w e T l a s the jaljaafi^rela t ion ship be twe en ..the recoveries  
of the two metals. 

Further test s should include: 

1. s e l e c t i o n o f a more representative sample; 

2. primary and regrind t e s t i n g ; 

3. confirmation of best r e s u l t s ; 

4. locked cycle t e s t s ; 

5. cyanidation of feed, f l o t a t i o n t a i l s and intermediate 
products. 

Attached are a summary of tests completed to date, summary 
m e t a l l u r g i c a l data f o r the best tests 6, 9 and 10, copper 
grade - recovery curves and a copper recovery vs gold 
recovery curve, plus copies of Lakefield's mineralogical 
reports. 

Please i n d i c a t e i f you wish to pursue further t e s t work 
for t h i s property. 

http://_this._a.S-
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Grenoble Flotation Test Summary 

Grade Recovery Stage Calc. Au Remarks 
Zu. All Cu All Head (PAX § CaO reagent except as noted) 

7. 9 92. 1 77. 5 49.0 3 5. 6 Cu f l o a t @ 62% - 200, no regrind 

S 49. 6 82. 4 57.4 3 3. 23 Cu f l o a t @ 82% - 200, no regrind 

9 47. 7 88. 2 77.7 4 5. 49 Cu f l o a t @ 62% - 200, no regrind 
- Na^CO^ pH regulator 

3. 3 22. 3 87. 1 64.9 4 3. 50 Cu f l o a t @ 62% - 200, no regrind 
Na^CO^ pH regulator 

1. 4 61. 7 88. 3 53.2 3 4. 38 Cu f l o a t <3 62% - 200, regrind 
ro. con. 

3. 9 51. 5 91. 3 75.9 3 Cu c l 3. 74 bulk sulphide f l o a t , regrind, 
7. 2 45. 3 93. 9 79.3 2 Cu c l Cu f l o a t 
3. 1 34. 9 95. 4 81.7 1 Cu c l 

1. 2 36. 2 93. 9 81.1 4 Cu c l 3. 91 same as 6 

1. 3 40. 8 78. 6 34.6 4 Cu c l 3. 41 same as 5 

). 7 121. 4 84. 1 66.5 3 Cu c l 5. 2 s _ T i ° as 6 with s l i g h t l y l e s s PAX 
D . ? 112. 5 92. 0 78.9 2 Cu c l 

s _ T i ° as 6 with s l i g h t l y l e s s PAX 
). 1 92. 9 95. 1 92.3 1 Cu c l 

3. 0 49. 2 70. 5 37.8 5 Cu c l 3. 55 same as 6 with s l i g h t l y less PAX 
). 6 62. 3 82. 3 65.4 4 Cu c l 

same as 6 with s l i g h t l y less PAX 
1 m 1 58. 8 86. 3 75.0 3 Cu c l 
}. 7 53. 2 88. 8 78.6 2 Cu c l 
X. 3 39. 1 93. 1 83.2 1 Cu c l 



GRENOBLE FLOTATION TEST 

Primary grind to approx 
r e ^ _ i - J nno 

60% 200 mesh, bulk sulphide f l o a t ±niaiy g i u i u L U appiUA. uu'o - z,uu mesn, D U 1 K S 
grind to approx. 98% - 200 mesh, copper f l o a t 

Reagents: Potassium amyl xanthate, lime, MIBC 
6 

Weight Assays, % % D i s t r i b u t i o n 

Cu Au Cu Au 
aner Conct. 5.52 19.9 51.5 91.3 75.9 
aner T a i l 1.04 2.97 12.1 2.6 3.4 
aner T a i l 2.22 0.82 4.12 1.5 0.4 
aner T a i l 20.36 0.14 2.39 2.4 13.0 
leaner T a i l 23.53 0.030 0.21 0.6 1.3 
leaner T a i l 14.68 0.064 0.32 0.8 1.3 
er T a i l 32.66 0.030 0.31 0.8 2.7 

• ) 100.00 1.20 3.74 100.0 100.0 

Grades and Recoveries 

aner Conct. 6.56 
aner Conct. 8.77 
leaner Conct. 29.13 
leaner Conct. 52.66 
2T Conct. 67.34 

17.2 
13.1 
4.04 
2.25 
1.77 

45.3 
34.9 
12.2 
6.83 
5.41 

93.9 
95.4 
97.8 
98.4 
99.2 

79.3 
81". 7 
94.7 
96.0 
97.3 



GRENOBLE FLOTATION TEST 

Primary g r i n d to approx. 60% - 200 mesh, bulk sulphide f l o a t 
regrind to approx. 98% - 200 mesh, copper f l o a t 
Reagents: Potassium amyl xanthate, lime, MIBC 
9 

act 
Weight 

% 
Assays, 
g/tonne 

% % D i s t r i b u t i o n 
act Cu Au Cu Au 

mer Conct. 
mer T a i l 
mer T a i l 
mer T a i l 
;r T a i l 
ir T a i l 

2.85 
0.80 
1.52 
13.69 
4.77 
76.37 

30.07 
10.3 
2.11 
0.17 
0.18 
0.026 

121.4 
80.8 
46.0 
1.85 
0.58 
0.15 

84.1 66.5 
7.9 12.4 
3.1 13.4 
2.2 4.9 
0.8 0.5 
1.9 2.2 

) 1.04 5.20 100.0 100.0 

Grades and Recoveries 

.ner Conct. 
ner Conct. 
r Conct. 
r Conct. 

3.65 
5.17 
18.86 
23.65 

26.2 
19.1 
5.57 
4.32 

112.5 
92.9 
26.8 
21.5 

92.0 
95.1 
97.3 
98.1 

78.9 
92.3 
97.2 
97.7 



GRENOBLE FLOTATION TEST 

Primary grind to approx. 60% - 200 mesh, bulk sulphide f l o a t 
regrind to approx. 98% - 200 mesh, copper f l o a t 
Reagent^: Potassium amyl xanthate, lime, MIBC 
10 

Weight Assays, % % D i s t r i b u t i o n 
uct % g/tonne uct Cu Au Cu Au 

aner Conct. 2.11 50.0 49.2 70.5 
i 

37.8 
aner T a i l 1.00 15.7 97.9 11.8 27.6 
aner T a i l 0.80 5.86 42.5 4.0 9.6 
aner T a i l 0.72 4.05 17.9 2.5 3.6 
aner T a i l 2.31 2.16 7.07 4.3 4.6 
aner T a i l 19.10 0.26 1.75 4.3 9.4 
leaner T a i l 10.53 0.058 0.20 0.5 0.6 
leaner T a i l 16.55 0.039 0.22 0.6 1.0 
sr T a i l 46.27 0.037 0.44 : .5 5.7 

100.00 1.16 3.55 100.0 

Grades and Recoveries 

aner Conct. 3.75 25.6 62.5 82.5 65.4 
:iner Conct. 4.55 22.1 5S.8 86.5 75'. 0 
iner Conct. 5.25 19.7 55.2 88.3 78.6 
mer Conct. 7.55 14.5 59.1 93.1 85.2 
leaner Conct 26.65 4.25 12.5 97.4 92.6 
leaner Conct 37.18 3.06 8.9 97.9 95.2 
^r Conct. 53. 75 2.13 6.2 98.5 94.2 
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1 0 X 1 0 T O I N C H 7 x 10 I N C H E S 
K E U F F E L & E S S E R C O . M / D L IN U S * > 46 1320 r 



C O M P A N Y : 
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F R O M : W.D. Madeley 

C O P I E S TO : 

W H E N F E A S I B L E . C O N F I N E L E T T E R 
T O O N E S U B J E C T 

R E : Grenoble Order of Magnitude Costs 

As you requested, I have derived preliminary 3 order of magnitude 
c a p i t a l and operating costs for a 300 stpd concentrator for the 
Grenoble property. (Note that we do not have a flowsheet at this 
stage.) 

The assumptions used were: 
1. The flowsheet is simple f l o t a t i o n only. 

No unusual crushing or grinding problems. 
Average conditions throughout regarding foundations 

plantsite water availability, etc. 
Service and administration buildings, access roads and 

power line costs are not included. 

2. 
3. 

4. 

The costs are: 
Capital cost - $6.0 m i l l i o n 
Operating cost - $13/s.t. 

When we have more data on the c h a r a c t e r i s t i c s of this ores and further 
f l o t a t i o n testwork has been dones we w i l l be able to design a flow
sheets a n a > give a more precise cost. 


