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FF 3R A FE B A, 1 22 w3 A T B 38 1) 6 1 W SR Table 1 Multi — element analysis results of the ore
(%) BB ES B IR Ko Ak, 5 IR B WIR (4) fi Composition ~ Cu Co Pb Zn Mo Fe S
T ISR SR T A R AR5 R B 0 A P R Content ~ 2.00 0.356 0.014 0.017 0.002 2.88 0.078
Z PR S L R, R R R T B 25 A T Composition  Si0, ALO, Ca0 MgO K, 0 Na,O ¢

%’E‘ﬁ+ﬁ\§g6/‘]é§‘{%%ﬁx’ﬂﬁﬁﬁémﬂﬁlgﬁ%% Content 70.63 6.46 0.99 4.34 1.42 0.19 0.48
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1 Qﬁ%ﬁﬁfﬂﬁl-ﬁﬂ'—%%ﬁ% Table 2 Chemical Phase analysis result of Cu in the ore
. ~ Secondary Primary
> Phase Oxidized  native copper  copper Fe = Mn Total
1.1 llj— E B"]’ft"_%"‘li-t Ei‘ copper  copper ) ) oxyhydroxides

sulfide  sulfide

WAL ILE 1, 4558 EH, 9 A Cu Content 1.85 0.0  0.042  0.03 0.077  2.009
HWICE Cu 1 Co I SHAAL LB, 43 5 2 2. 00% Fil Distribution  92.09  0.50  2.09  1.49 3.83  100.00
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Table 3 Chemical Phase analysis result of Co in the ore

Phase  Oxidized cobalt Cobalt sulfide Fe —Mn oxyhydroxides Total

Co Content 0.31 0.017 0.023 0.35

Distribution 88.57 4.86 6.57 100. 00
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Table 4 Mineral composition and relative content of the ore
Mineral Content Mineral Content
malachite 1.74 quartz 61.91
cornetite 1.40 dolomite 2.78
tenorite™ 0.01 calcite 0.26
native copper 0.01 chlorite 14.54
chalcocite ™ 0.04 muscovite 7.42
chalcopyrite 0.09 potash feldspar 4.01
heterogenite 0.57 albite 1.61
carrolite 0.04 kaolinite 0.33
pyrite 0.04 rutile 0.14
limonite 2.18 others 0.73
Fe - Mn oxyhydroxides 0.15

Note ; chalcocite includes chalcocite, digenite, covellite and bornite ; ten-

orite includes tenorite and cuprite.
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Table 5 Equilibripm calculation of copper in each mineral
Mineral Content Copper in The metal Copper
minerals  amount of Copper distribution
Malachite 1.74 57.44 1.00 49.86
Cornetite 1.40 56.63 0.80 39.64
Tenorite 0.01 79.85 0.01 0.52
Chalcocite 0.04 79.85 0.03 1.63
Chalcopyrite 0.09 34.63 0.03 1.50
Native copper  0.01  100.00 0.01 0.50
Carrollite 0.04 20.52 0.01 0.46
Heterogenite 0.57 7.81 0.044 2.21
Limonite 2.18 1.94 0.04 2.11
Fe - Mn oxyhydroxides  0.15  21.40 0.03 1.58
Total 2.006 100. 00
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Table 6 Equilibripm calculation of cobalt in each mineral
Mineral Content Copper in  The metal Cobalt
minerals amount of Cobalt distribution
Heterogenite 0.57 54.53 0.31 85.84
Carrollite 0.04 38.00 0.02 4.70
Limonite 2.18 0.19 0.004 1.15
Fe — Mn oxyhydroxides 0. 15 20.27 0.03 8.31
Total 0.361 100. 00
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Table 7 SEM energy spectrum analysis of heterogenite
Element
No.
0 Al Si P Ca Mn Fe Co Cu
1 33.89 0.00 0.87 0.00 0.00 0.00 4.24 51.18 9.83
2 38.56 0.00 4.47 0.00 0.00 0.00 0.00 50.89 6.09
3 31.19 0.00 0.00 0.76 0.00 0.00 0.00 57.82 10.22
4 30.22 0.00 0.00 0.00 0.00 0.00 0.00 59.64 10.15
5 34.02 0.00 0.00 0.00 0.00 0.00 0.00 65.98 0.00
6 35.68 4.74 0.00 1.66 0.57 2.43 0.00 49.67 5.25
7 36.70 4.29 0.00 1.35 0.00 1.74 2.18 49.20 4.53
8 36.58 4.75 0.00 1.45 0.00 2.35 2.51 47.07 5.28
9 35.07 5.35 0.00 1.57 0.56 2.00 2.32 48.42 4.71
10 34.65 3.27 0.00 0.95 0.00 1.98 2.42 51.98 4.76
11 36.04 3.86 0.00 1.12 0.00 0.00 0.00 55.38 3.61
12 30.81 3.92 0.00 1.02 0.00 0.00 0.00 60.09 4.17
13 31.80 0.00 0.00 0.75 0.00 0.00 0.00 56.02 11.43
14 32.23 0.00 0.68 0.70 0.91 6.78 0.00 41.83 16.87
15 32.11 0.00 0.00 0.66 0.00 0.00 0.00 57.32 9.90
16 31.32 0.00 0.00 0.60 0.00 0.00 0.00 58.29 9.79

17 29.59 0.00 0.68 0.71 0.00 1.74 1.73 52.21 13.34
18 30.15 0.00 0.00 0.71 0.00 0.00 0.00 58.37 10.77
19 31.67 0.00 0.00 0.62 0.00 0.00 0.00 57.83 9.88
20 33.21 3.98 0.00 1.09 0.00 0.00 0.00 57.56 4.16
21 26.83 0.00 0.00 0.71 0.00 0.00 0.00 59.97 12.48
22 34.13 3.64 0.00 1.27 0.00 1.50 1.74 53.03 4.69
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Process Mineralogy and Its Influence on Metallurgy Technology of a Copper —
cobalt Oxidized Ore in Congo ( DRC)

WANG Mingyan', XIAO Yiwu', QI Xiaojun’

1. BGRIMM Technology Group, State Key Laboratory of Science and Technology of Mineral Processing, Beijing 102628, China;
2. China Gold ( Group) Geological Corporation, Beijing 100012, China

Abstract: Process mineralogy of copper — cobalt oxidized ore in Congo has been studied by multiple methods such as ad-
vanced instrment—AMICS ( Advanced Mineral Identification and Characterization System) and scanning electron mi-
croscope,, which points out the mineralogical factors affecting the acid leaching of copper and cobalt. The results show
that the oxidation ratio of copper is 92.22% , mainly in malachite and cornetite ; the oxidation ratio of cobalt is 85.84% ,
mainly in heterogenite. The size distribution of copper and cobalt minerals in the ore is uneven, among which copper
minerals are mainly medipm — coarse, cobalt minerals are mainly medipm — fine, and there are many clay minerals. The
copper and cobalt minerals are easy to be exposed under the condition of coarse grinding, it is suggested that acid agita-
tion leaching should be adopted for copper and cobalt recovery under proper coarse grinding conditions. 3.69% copper
and 9.46% cobalt are distributed in limonite and Fe — Mn hydrated oxide in the adsorption state, and this part of copper
and cobalt is difficult to leach, which mainly affects the improvement of leaching rate.

Key words: copper — cobalt ore; oxidized ore; process mineralogy; leaching; Congo ( DRC) ;advanced mineral identifi-
cation and characterization system
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