APPENDIX K-%

Results of Flotation Tests(9)

Results of the Cleaner Flotation Tests with SC-1

©pli :9. 0(Rougher) & 11. 0(Cleaner)
©Collector 1SF-323, 30 g/t

©Frother :DE-250, 30 g/t

©Grinding :60% -200 mesh

@Regrinding :95% -325 mesh(Test No. 47)

Without regrinding(Test No.46)
©Rougher Flotation time: 12 min

©Conditioning time T2 min
Test | Product Concentrate Cu Recovery
No. Weight Grade (%)
(%) (%Cu)

46 Feed 100. 09 1.22 160. 00
Clean. Cone, 1’ 2. 25 22. 90 42, 34
Clean..Conc. 3’ (Cumul) 4. 86 19. 20 76. 58
Clean. Conc. 6’ (Cumul) 6. 78 16. 43 91. 44
Clean. Conc. 10 (Cumul) 7.59 15.12 94.13
Clean, Tail. 1.78 1. 42 2. 08
Rough. Tail. 80.63 0. 0501 3.79

47 Feed 100. 00 1. 27 100. 00

| Clean. Conc. 1’ 1.20 33. 20 31. 36
Clean. Conc. 3’ {(Cumul) 2.55 33.52 67.64
Ciean. Conc. &' (Cumul) 3.66 31. 46 90. 89
Ctean. Conc. 10" (Cumul) 4,09 29,11 93. 96
Clean. Tail. 5. 51 .55 2.40
Rough. Tail. 90. 40 0. 051 3. 64




APPENDIX K-10

Results of Flotation Tests{10).
Results of the Cleaner Flotation Tests with S¥-2

- ©pl :9. 0(Rougher) & 11.0(Cleaner)
©Coliector :5F-323, 30 ¢/t
@TFrother :DF-250, 30 g/t
©Grinding 160% -200 mesh
©Regrinding :95% ~325 mesh(Test No. 44)

Without regrinding(Test No. 43)
©Rougher Flotation time: 12 min

©Conditioning time : 2 min
Test | Product Concentrate Cu Recovery
No. Weight Grade (%)
(%) (%Cu)

43 | Feed 100. 00 0. 65 100. 00
Clean. Conc, 1° 0. 65 25. 20 25. 14
Clean. Conc. 3' (Cumul) 1.78 22.28 61,01
Clean. Conc. 6’ (Cumul) 2.62 19.27 77. 65
Clean. Conc. 10" (Cumul) 3.19 17.50 85. 80
Clean. Tail. - 2.30 1.50 5. 47
Rough. Tail. 94.51 0. 080 8.73

44 Feed 100. 00 0. 64 100. 00
Clean. Conc. 1’ 0.77 32.50 38. 94

| Ciean. Conc. 3’ (Cumul) 1.54 31. 45 75. 36
Clean. Conc. 6" {Cumul) 1. 89 29,08 85. 17
Clean. Cone. 10’ (Cumul) 2.05 27. 55 87. 67
Clean. Tail. 3.29 0.70 3.50
Rough, Tail. 04,73 0. 060 8. 83




APPENDIX K-11

Results of Flotation Tests(l1)

Results of the Cleaner Flotation Tests with MC-1
@pll :9. 1(Rougher) & 11.0{Cleaner)
©@Collector (Rougher) :AC-350, 30 g/t+15 g/t(at 5 min)

(Scavenger):AC-350, 5 g/t+5 g/t(at 8 min)
©NaSH (Rougher) :200 g/t+100 g/t(at 5 min)
(Scavenger):50 g/t+50 g/t(at 8§ min)
©Frother (Rougher):DF-250, 40 g/t+10 g/t(at 5 min)
(Scavenger) :DF-250, 10 g/t

©Grinding :60% -200 mesh
©Regrinding :95% -325 mesh(Test No.57)
Without regrinding(Test No.58)
©Flotation fime :12 min{Rougher)+12 min(Scavenger)

©Conditioning time :2 min

Test { Product Concentrate Cu Recovery
No. Weight Grade %)
(%) (%Cu)

57 Feed 100. 00 0. 94 100, 00
Clean. Conc. 1’ 0.76 32. 40 25. 55
Clean. Conc. 3’ (Cumul) 1.69 30. 50 54. 90
Clean. Conc. 6 (Cumul) 2. 46 27. 26 71. 46
Clean. Conc. 10" {Cumul) 3.01 23.71 75. 99
Clean. Tail. 3. 49 0. 87 3. 16
Rough. Scav. Conc. 1.66 1. 29 2.29
Rough. Scav. Tail. 91.84 0.19 18. 56

58 Feed 109. 00 0. 94 100. 00
Clean. Conc. 1’ 0. 41 19. 30 8. 33
Clean. Conc. 3’ (Cumul) 3.03 17. 14 54. 95
Clean. Conc. &' (Cumul) 4,25 16. 69 75. 28
Clean. Conc. 10’ (Cumu!) 4.53 16. 07 77, 23
Clean. Tail. 1.97 0. 96 2.00
Rough. Scav. Conc. 1. 66 1.29 2.28
Rough. Scav. Tail. 91. 84 0.19 18. 49




APPENDIX K-12

Results of Flotation Tests(12) - :
Results of the Cleaner Flotation Tests with MW-2
:9. 1(Rougher) & 11.0(Cleaner)
er):AC-350, 30 g/t+15 g/t(at 5 min)

©pl
@Collector (Rough

(Scavenger):

©NaSH (Rough
(Scaveng
©Frother (Rough

{Scavenger):

©Grinding
©Regrinding

©Flotation time

AC-350, 5 g/t+5 g/t{(at 8 min)

er):200 g/t+100 g/t{at 5 min)
er}):50 g/t+50 g/t(at 8 min)
er):DF-250, 40 g/t+10 g/t(at 5 min)

DF-250, 10 g/t

:60% -200 mesh
: :95% -325 mesh(Test No. 60)
Without regrinding(Test No.59)
12 min(Rougher)+12 min{Scavenger)

©Conditioning time :2 min
Test | Product Concentrate Cu Recovery
No. Weight Grade % '
(%) - (%Cuw)

60 Feed 100. 00 1. 14 100. 00
Clean. Conc. 1’ 0.173 32.20 20.178
Clean. Conc. 3' (Cumul} 1.78 27. 90 -43. 76
Clean. Conc. 6’ (Cumul) 2.35 24. 63 50. 99
Clean. Conc. 10° (Cumu!) 2. 66 22,67 53.12
Clean, Tail. 4. 43 1. 28 4,99
Rough. Scav. Conc. 4. 40 1,56 8. 05
Rough. Scav. Tail. 88.51 0. 46 35. 84

59 Feed 100, 00 1.13 100, 00
Clean. Conc. 1’ 1.10 20,20 19. 63
Clean. Conc. 3’ (Cumul) 2.70 19. 08 46. 00
Clean. Conc. 6’ (Cumul) 3.51 17. 33 53. 62
Clean. Conc. 10’ (Cumul) 3. 80 16. 44 55. 12
Clean. Tail. . 3.28 1,00 2.90
Rough. Scav. Conc. 4. 40 1. 56 6. 07
Rough. Scav. Tail. 88. 52 0. 46 35. 91




APPENDIX L Recommended Fiowsheet of Flotation

Feed
!
Crushing
i
Grinding
!
Rougher (12 min)
froth sink
- !
Regrinding Rougher Scavenger(12 min)
i :
Cleaner(3 min) froth sink
1 !
froth sink ' (back to Rougher) Tailings
! 1 T
Cu Concentrates ~ Cleaner Scavenger
froth sink
l !
APPENDIX M Recommended Flowsheet of Ore Treatment
Feed
!
(Sutfide ore) Crushing (Oxide ore)
Grinding Agglomeration
l !
Rougher leap Leaching
1
Regrinding Rougher Scavenger PLS
I ! i
Cleaner Tailings Selvent Extraction
_ -
Cy Concentrates Cleaner Scavenger Electrovinning
!

Cu Cathode



APPENDIX N-1 Summary of the Metallurgical Results Obtained in Japan(1)
Summary of the Metallurgical Results Obtained at
Niihama Laboratories in Japan
-Comparison with the results of CIMM-

Laboratory Japan CIMN

Bond's Work Index
SC-1(kWh/st) 12. 6 13.62
S¥-2(kWh/st) 14. 8 17. 65

Cu Recovery by Flotation
SC-1(%) 92, 04 90. 89
S¥H-2(%) 88. 44 85. 17

Cu Grade of Concentrates
SC~1(Cu%) 32.08 31. 4%
SH-2 (Cu%) 30.96 | 29.08

Unit Area of Conc. Thickener
SC-1(m*/tpd) 0.163 0.117
SW-2(m®/tpd) 0. 22 0. 202

Unit Area of Tail. Thickener :
SC-1(m3/tpd) 0.38 1 0.108
SH-2(m2/tpd) 0.92 1. 084

Unit Area of Conc. Filter
“SC-1(m?/tpd) 0.024 0.028
S¥-2(n?/tpd) 0. 037 0. 047

Specific Gravity
SC-1 3. 40 3. 39
SH-2 9. 80 2.78




APPENDIX N-2 Summary of the Metallurgical Results Obtained in Japan(2)
llead Assays of the Cerro Negro Sulfide Ores
-Comparison vith the results of CIMM-

Sample SC-1 SH-2
Laboratory Japan CIMM Japan CIMM
Component (%) _

Cu 1,17 1.19 0.68 0. 66
*Citric Sof. Cu 0.02 0. 045 0. 007 _ 0.013
#Suifur. Sol. Cu 0. 06 0. 083 0.02 0.022

Fe 32.0 29. 13. 8 13.7

Al:20; - 8,39 9.16 11.7 13.1

S 3.05 3. 36 1.12 1.03

Na:z20 0.12 0. 26 1. 37 1. 55

Ke_O ' - 4.83 4,43 3. 57 2.76

MgO 2.21 2. 16 2. 39 2. 16

CalO 0.36 0. 39 3.15 3. 20

S5i0:2 32.9 32.7 49. 8 49, 6

Zn 0. 005 0. 003 0. 003 0. 006

Pb . 0.005 <0. 002 0. 007 <(. 002

Mo <0, 02 - <0.004 <0.02 0. 006

Mn NA 0.042 NA _ 0. 061

Co ' 0.05 0. 0650 <0.02 0. 008

Ni <0, 02 0. 005 <0.02 0. 003

Cd NA <0. 005 NA <0. 005

As 0. 04 <0. 005 0. 06 0. 005

Sb <0.02 <0. 005 <0.02 <0. 005

Bi . <0.02" <0, 005 <0. 02 <0. 005

Se <0.02 <0, 005 <0.02 <(. 005

Te <0. 02 <0. 005 <0.02 <0. 005

F . .03 <0. 02 0.04 0. 03

Cl 0. 05 0.017 0.09 0.018
*Hg (pom) <0.1 NA <0, 1 NA
kAu (g/t) _ 0.2 0.2 0.2 0.2
*Ag (g/t) i 2 2 <1
Total (Excl. ) 85. 270 82. 841 87. 740 87. 897




APPENDIX N-3 Summary of the Metallurgical Results Obtained in Japan(3)
Analytical Results of Cu Concentrates
-Comparison with the results of CIMM-

Sanple SC-1 - S¥-2
Laboratory Japan CIMH Japan : CIMM
Component (%) :
Cu 32. 33 33.7 29.68 28. 4
Fe 30. 21 27. 30 29. 45 27,10
S 33.99 33. 31 31.15 30. 46
Pb 0.007 0. 004 0.009 0. 004
Zn 0. 004 0. 022 0.015 - 0.021
As . <0. 01 <0. 005 0.08 0. 063
Sb <0. 01 <0.005 |- 0.02 <0. 005
Bi <06. 01 <0.005 <0.01 <0. 005
" Se <0. 01 <0. 005 <0.01 <0, 005
Te <0, 01 <0. 005 <0.01 <0, 005 -
N i 0.019 0. 007 ~0.009% 0.003
Co : 0.14 0. 087 0. 05 0. 047
Mo <0. 01 0, 605 0.14 0.12
F 0. 02 NA 0.01
C1 <0, 01 <0. 05 0.01 <. 05
Heg (ppm) 0.5 <0.2 0.9 <0.2
SiO= 1.56 2. 30 4.09 7.10
Al205 0. 39 0.81 1.22 0,42
Mg O ©0.15 0.33 0.41 0.56
CaO 0.10 0.07 0. 47 0. 48
K20 0.15 0. 29 0. 24 0.51
Na.0 <0. 01 0.01 0. 06 0. 15
Au (g/t) 4.8 4,0 6.4 4.7
Ag (g/t) 11 6 48 40
Totat 99. 070 94. 545 97.113 - 95. 328
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