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Study on the Copper-Cobalt Alloy Production Technology
for an Africa Copper-Cobalt Mine

Hu Yujie
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Abstract: Aiming at the copper and cobalt oxide ores with high SiO, and low CaO in an Africa mine, explored the
feasibility to produce copper-cobalt alloy through EF reduction smelting. The result shows that it is reasonable to produce
copper-cobalt alloy by EF reduction smelting with coke powders as reducing agent and CaO as refractory agent. The most
suitable conditions are that the addition of CaO is about 40% of the raw ores and the coke is about 6%~10%, the smelting
temperature is 1 500~1 600 “C and the smelting period is about one hour. The valuable metal recovery is: Co 90%, Cu 86%
and Ni 90%. Meanwhile the erosion conditions for different refractories were investigated, providing a reference basis for
the design of the industrial furnace and the selection of refractory materials.
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Table 1 The chemical analytical results of Cu-Co ore ¢

My cu Ni  Co Fe Si0, CaO MgO AlO,
JB 43 %% 0.500 0.700 2.130 5.180 70.780 0.034 3.430 6.000
2 BT a2 R R WY, AR A A SR AR S =
Sio, K ca0, EEAMEIE (Cu, Ni, Co) BIFTHEIE
(B8 3.33%), N TIREATEREIEIRE,
AR AR TP A R YR IR . kA, TR
H Fe Ml ALO, BIF R, O T kEGRAPRLH BIr & Bk
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Table2 The experimental results for different smelting temperatures

A i & & E 23 {uli'E A
R ¢ F B3 T R % F R T A B,

Co Cu Ni Co Cu Ni Co Cu Ni

1 500%* 613 g 0.039 0.034 0.024 37.2¢g 30.13 7.22 9.32 97.76 91.66 95.8
1 550% 608 g 0.003 0.040 0.003 38.7g 29.55 7.61 9.12 99.83 90.19  99.48
1450 2.0 kg 0.270 0.120 0.230 LKA 4 85.54 72.63  62.51
1550 13.5 kg 0.210 0.066 0.130 520¢g 27.02 5.87 8.86 88.76 84.94  78.81
1 650 11.8 kg 0.170 0.056 0.064 1350g  28.94 6.03 9.11 90.90 87.23  89.57

V1. * FRANERR; o TR AR R RE DL KOO R e 2 I, I i 0 R I A T B e OF
WiER (77.1%) itH. TH.
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EEEMEHRIRE T, ERAEFIEHRE, ML O, EE%JLKIFM?&*;E@I;E%%#F: T K ) 5
AUGRIER A &R i, MEAFRT  BNET 0 40%, EHIIARN gy, EJFHH
SEMEEBE PR TRE, NmE&ESEAE BN 1 600 C. ML RINE 3.

o EEHRIS AR, AUEERER, M H A T HIAREM, £ 1 600 CHIR AR
PREGAE B, R o ARR R R, PSR, fRIR 0.5 h, PRI Co, Cu, Ni Fl Fe K
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Table 3 The experimental results for different smelting time
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Co Cu Ni Co Cu Ni Co Cu Ni
0.5% 608 g 0.003 0.040 0.003 38.7 29.55 7.61 9.12 99.83 90.19  99.48
1* 605 g 0.012 0.022 0.004 39.1 30.23 7.42 9.08 99.32 94.68  99.31
1.5% 603 g 0.006 0.013 0.003 39.7 29.55 7.61 9.12 99.66 96.86  99.48
0.5 9.2 kg 0.150 0.050 0.064 650 25.11 5.01 7.93 91.97 88.59  89.57
1 12.5 kg 0.130 0.043 0.048 505 24.02 5.12 7.78 93.04 90.19  92.18
1.5 10.5 kg 0.031 0.014 0.012 900 25.07 5.63 8.01 98.34 96.81 98.04

2.3 EEFIMANEIE R
INFUERE) [ 22 45 F . A CaO RYSBHE N R (1)
40% ., I ORIRSEHRIT R 1 b, BRI RIREE N 1 550
Co MY I [ 25 A K B BT it
JEH 1 40%, RJEPRESEFRERIY 0.5 h, BRI
R 1600 Co RIREERILIE 1 FIZE 4.
RIS AR K], EARIE Co, Cu, Ni BFNH

AR, ARTINA R ORRFLE 6% Zidr o HERRII N
ARRT 8% UF, I LA B AT RN SE Y Bl A IN BT & B R B BN

BRI, XU ED A EWE . Fig. 1 The effect of the addition of coke on metal recovery
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Table 4 The experimental results for different addition of coke
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A

£ B & &2 T4 R K 0
- o R R R % o T R
A /% o - Fiit /g - )
Co Cu Ni Co Cu Ni Co Cu Ni
2% 615g  0.180  0.034  0.020 36.2  32.14 7.34 9.19  89.61 91.64 96.49
4% 612g  0.039  0.024  0.024 37.5  31.13 7.25 9.33  97.76  94.12  95.80
6* 612g  0.030  0.022  0.003 38.7  29.58 7.61 9.82 9828  94.61 99.47
8* 605g  0.012  0.022  0.004 39.1 30.23 7.42 9.08 9932  94.68 99.31
10%* 608 g  0.008  0.012  0.003 39.5  29.55 7.61 9.12  99.54  97.08 99.48
6 11.5kg  0.150  0.052  0.052 660 24.27 5.46 7.87  91.97  88.14 91.52
8 11.0kg 0.130  0.054 0.056 JL&H& 93.04  87.68  90.87
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Table 5 The experimental results for different addition of CaO
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Ca0 19 b i & & 4 IR K
ris et gl . T R R o A R
% P C C N e —¢ C Ni Co Cu Ni
0 u 6] u

40* 605¢  0.012  0.022  0.004 39.10  30.23 7.42 9.08  99.32  94.68 99.31
32% 567¢g  0.012  0.025  0.005 3870  31.12 7.56 9.11  99.36 9433  99.19
25% 550 g 0.016  0.025  0.007 3830  30.66 7.47 9.35  99.17  94.50  98.90
30 151kg 0260  0.076  0.090 560 26.03 5.87 8.04  86.08 82.66 85.33
34 378kg  0.140  0.036  0.034 1900  23.43 5.76 7.87  92.50  91.79  94.46
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Fig.2 The corrosion condition of magnesia brick
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Fig.3 The corrosion condition of chronic slag brick
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Fig. 4 The corrosion condition of graphite brick
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