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Abstract : Copper and cobalt resources are important mineral resources in China and play a strategic role
in its development. A certain copper mine is associated with cobalt, and the copper and cobalt grades in the ore
are 1. 01% and 0. 01%, respectively, which have comprehensive utilization value. In order to efficiently utilize
the cobalt containing copper ore resources and improve economic value, the properties of the original ore were
analyzed in depth through process mineralogy methods. The ore has a high silicon content, and its composition
and distribution relationships are complex, which seriously affects the comprehensive recovery of cobalt containing
minerals in the beneficiation process. Based on the research results of process mineralogy, flotation condition tests
and full process locked-cycle tests were carried out, and suitable flotation process flowsheet and conditions were
determined, achieving significant results. The final technological process of “copper-cobalt bulk flotation-copper
cobalt separation” was determined. The bulk flotation adopted the process of “one roughing, three cleanings,
and two scavengings”, while the separation flotation adopted the process of “one roughing, one cleaning, and two

scavengings” . When the grinding fineness is —0. 074 mm accounting for 75%, the sodium hydroxide dosage is
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7 500 g/t, the copper sulfate dosage is 750 g/t, and the butyl xanthate dosage is 400 g/t, the beneficiation indexes
are optimal. Detailed tests were conducted on copper and cobalt separation, using a combination depressant of rough
concentrate regrinding and pyrite “lime+EMT-22" to achieve effective separation of copper and cobalt. When the
rough concentrate regrinding fineness is —0. 045 mm, accounting for 66. 40%, the lime dosage is 5 000 g/t, and
the EMT-22 dosage is 800 g/t, the separation effect is the best. The locked-cycle tests in the laboratory can obtain
copper concentrate with a yield of 3. 77%, a copper grade of 24. 61%, and a copper recovery of 92. 11%, as well as
cobalt-sulfur concentrate with a yield of 1. 08%, a cobalt grade of 0. 29%, and a cobalt recovery of 31. 45%. The
research results have achieved the goal of comprehensive recovery of minerals such as copper and cobalt, providing

technical reference for the efficient development and utilization of this copper mine resource and similar resources.

Key words ; copper ore;sulfur-cobalt concentrate ; copper-cobalt bulk flotation; copper-cobalt separation;

comprehensive recovery
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Table 1 Results of main chemical composition analysis of the raw ore /%
A5y Cu Co Mo Sio, Na,0 TFe S
i 1.00 0. 009 9 0. 002 7 37.41 2.39 8. 11 1.83
A5y As ALO, MgO CaO Zn PO, TiO,
i 0.009 3 8.52 5.76 13. 67 0. 026 0.55 0.53
4y Ag" Nb,0," Ta,0," Ga' Au' ISES -
i 6.37 317 6. 10 102 0.003 5 15. 34 —

D BAh g/t
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Table 2 Results of copper chemical phase analysis of the ore /%
A JEE w4 A WERRALA T4 CEE AL e A i B 5 i pEXii]
GRS 0.93 0.035 0.022 0.011 0. 002 1.00
PRES 93. 00 3.50 2. 20 1.10 0. 20 100. 0
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Table 3 Results of particle size sieving analysis of the ore /%
BIZ /mm AR Gk o
Cu Co S Cu Co S

+1.0 26.76 0.53 0. 010 1.25 14.12 26. 56 17.19
—1.040.5 25.07 0.78 0.010 1.98 19. 46 24. 88 25. 50
—0.5+0.3 15.13 1.45 0.010 2.58 21. 84 15.01 20. 06
—0.340. 15 5.97 1.53 0.011 2.78 9.09 6.51 8.53
—0.15+0.074 4. 86 1.70 0.012 2.97 8.22 5.78 7.41
—0.074+0. 045 7.52 1.42 0.012 2.43 10. 63 8. 96 9.39
—0.045-+0. 038 0. 36 1.04 0.010 1. 55 0. 37 0. 36 0.29
—0.038 14. 33 1. 14 0. 008 4 1. 58 16. 26 11. 94 11. 63
it 100. 0 1.00 0.010 1.95 100. 0 100. 0 100. 0
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Fig. 1 Results of roughing grinding fineness tests
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Fig. 2 Results of sodium hydroxide dosage tests
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Fig. 3 Results of copper sulphate dosage test
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Fig. 4 Results of butyl xanthate dosage tests
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Table 4 Results of regrinding fineness tests /%
. [=yivy =
Fﬁ%ﬁ%m) PR U Cu = Co Cu R Co

BB 72.14 22.81 0.074 96. 02 50. 21
54. 40CAFE) BB 27. 86 2.45 0.19 3.98 49.79
2 100. 0 17. 14 0.11 100. 0 100.0
G 77. 28 25. 24 0.075 95. 49 48. 58
66. 40 ARG 22.72 4.05 0.27 4.51 51.42
9 100. 0 20. 43 0.12 100. 0 100. 0
ik o 80. 51 26. 54 0. 068 94. 92 48. 36
81. 00 R 19. 49 5. 87 0.30 5.08 51. 64
2y 100. 0 22. 51 0.11 100. 0 100. 0
i 80. 27 27. 90 0. 058 94. 89 44.03
87. 80 FhRAE 19.73 6.12 0. 30 5.11 55. 97
B 100. 0 23. 60 0.11 100. 0 100. 0
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FHHEHE 5800 g/t A K F 4 Ry 500 g/t i, il 43 B3 4%
HERAF, AT BRE 8 S R 25. 5150, B BRS0AG
AN 0. 26% . FHI2. 91% . LRRHIE, HiEdlAam
il 70 47 7% &R 500 g/t \EMT-22 FH: 4 800 g/t.
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Table 5 Results of combined depressant dosage tests /%
. n [= e 24
bl }Eﬁﬁg/%;v{ i:g)z 0 T T — [Ea - g RAETvES —

kG 85. 67 21.74 0. 089 97.76 68. 92
2004500 HBRS 14. 33 2.98 0.24 2.24 31.08
ey 100. 0 19. 72 0.12 100. 0 100. 0
kG 79. 52 23. 87 0.076 96. 50 49. 58
500-+500 R 20. 48 3.36 0.30 3.50 50. 42
2y 100. 0 19. 67 0.12 100. 0 100. 0
HikG™ 82. 50 22.91 0. 079 96. 29 53. 03
8004500 B 17.50 4.16 0.33 3.71 46. 97
B 100. 0 19.63 0.12 100. 0 100. 0
HikG ™ 83.93 22. 41 0.079 95. 14 55. 56
1 1004500 kit 16. 07 5.98 0.33 4. 86 44. 44
B 100. 0 19.77 0.12 100. 0 100. 0
Hik 81.62 22.21 0.077 94. 48 57.76
200800 B 18. 38 5.76 0.25 5.52 42. 24
2y 100. 0 19.19 0.11 100. 0 100. 0
i 72. 86 25. 51 0. 055 95. 92 36. 22
5004800 ARG 27. 14 2.91 0.26 4.08 63.78
B 100. 0 19. 38 0.11 100. 0 100. 0
kG 71.63 26.19 0.048 94. 08 30. 20
800800 TR 28. 37 4.16 0.28 5.92 69. 80
2y 100. 0 19. 94 0.11 100. 0 100. 0
Hiks ™ 68. 74 26.72 0. 057 93.15 31. 70
1 1004800 TR 31. 26 4.32 0.27 6.85 68. 30
2 100. 0 19.72 0.12 100. 0 100. 0
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Table 6 Results of the locked-cycle tests /%
. N Az Il
FriE AR o Cu Co Cu Co
ARG 3.77 24.61 0.065 92.11 24.59
TR 1.08 4.88 0.29 5. 24 31.45
=270 95.15 0. 028 0.004 6 2.65 43.96
5 100. 0 1.01 0.010 100. 0 100. 0
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