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Table 2 Mineral composition of samples
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Table 3 Main reagents
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2.3.2 ERIBERZ
2 AR IO I B — o B A ARG AR R

A GE BT IRATFLIR AR PE BN — 7€ I B S, B AAT K
FUIR , RS S5 N — 7 I 8] J 3 0, TR0l iR A
Rk 322 SO AR
CaCO, + H,S0, + H,0 = CaSO, - 2H,0 | + CO, T
(4)
Al (SO,); +3CaCO; +9H,0 =
2AI(OH), | +3CaSO, - 2H,0] +3C0, T (5)
2FeSO, + 0, + S0, =Fe, (S0, ), (6)
Fe,(S0,); +3CaCO, +9H,0 =
2Fe(OH), | +3CaSO, - H,0] +3C0, T (7)
MnSO, +2CaCO; + 0, + S0, +4H,0 =
MnO, | +2CaSO, - 2H,0 | +2C0, T (8)
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Table 4 Testresults ofsodium metabisulfite dosage

BWHE BT &N dfy EEEEE/% B/ %
/(kg+t™') /% pH /mV Cu Co Cu Co
4 86.15 1.6 572 0.25 0.077 96.40 68.41
6 84.14 1.6 465 0.25 0.029 96.49 88.38
8 84.37 1.7 436 0.30 0.024 95.77 90.36
10 83.93 1.6 388 0.28 0.023 96.08 90.81
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Table 5 Testresults of different addition methods of sodium met-

abisulfite

. LA Z Iy Eﬁﬁf AR T/ % REAE/ %

%/ % pH /mV Cu Co Cu Co

84.68 1.5 400 0.31 0.032 95.62 87.10
84.30 1.7 426 0.30 0.024 95.78 90.37
84.20 1.7 433 0.32  0.025 95.50 89.98
84.49 1.6 442 0.31 0.028 95.63 88.73
83.81 1.6 436 0.27 0.029 96.22 88.43
84.78 1.6 436 0.33 0.027 95.33 89.10
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Table 6 Testresults ofdifferent leaching time

=il T K WAL BEER/ % Bil%E/ %
I} 8] /h pH /mV Cu Co Cu Co
3 85.07 1.6 453 0.26  0.029 96.31 88.25
5 84.14 1.6 465  0.24  0.024 96.49 90.38
7 87.42 1.7 445 0.31 0.023 95.48 90.43
9 85.74 1.8 462  0.31 0.020 95.56 91.83

M 6 I, BEAE TR R B SE 1 32 0K pH
AR LT AR AR AN ZE AR, R R A 95% LU
FLBNE RS AT ETE IR IR LS h 22 A O H
= HEN 90.38%

3.2 HERKWEBRZ

B R 2 AU 5 15 B A AR TR Hr s 2R
WL T P, T AR R UTRE pH T B0 4
ULVE pH AL, O T 88085 SEU0AL T 1% 2 5 4 10 =
SEAEE ™ T RBRA R PR R AR

RT FERWEZITTEIIN

Table 7 Multi — element analysis of raffinate

LR Cu Co Fe Mg Mn H,S0,

SH/(g-L7') 043 152 0.43 434 313 12.13
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Table 8 Testresults for removing iron and copper in different re-

action times

R DRERREEGR/ (g L) YLWER/ %
Hif[]/h pH Cu Co Fe Cu Co Fe
1 3.3 0.43 1.53 0.09 0.00 0.00 49.00

3.5 0.42 1.52 0.08 0.37 0.00 54.67
3.7 0.41 1.54 0.06 2.74 0.00 66.00
5.5 0.11 1.38 0.001  73.91 7.39 99.23
5.7 0.06 1.36 0.001  85.77 8.74 99.23

(o NV B S )

5.8 0.04 1.38 0.001  90.51 7.39 99.23
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Table 9  Multi — element Analysis of Liquid after Impurity Re-

moval

JLE Co Cu Fe Mg Mn pH

/(g L") 1.38 0.04 0.01 3.90 2.96 5.80
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Table 12 Testresults ofcobalt precipitation reaction time

A~ I DUV b 4B o s % TR Co  AhUTTE
WE/h pH Co Mn Mg it/ (g L7 )%/ %
2 6.7  25.24 5.73 7.31 0.31  79.61
4 7.6 28.83 6.25 6.29 0.18  88.16
5 7.7 29.28 6.29 5.16 0.15  90.13
8 7.8 28.79 8.09 4.85 0.11  92.76
12 8.3  26.66 9.21 4.77 0.07  95.39
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Table 10 Testresults of activated magnesium oxide adding meth-
ods

MgO ZLAKET[E]/min TH 5 10 60 180

it Co i/ % 28.81  27.74  25.53  21.42 18.43
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Table 11  Testresults ofactivated magnesium oxide Dosage

. PUHE™ )& o i/ % 5 Co Co JLUE
Mg0O/Co -
Co Mn Mg  Hi/(g- L) F/%

0.67 27.41 3.23 3.12 0.52 65.69
0.77 28.25 4.59 3.33 0.41 73.03
0.87 28.33 5.28 4.31 0.23 85.10
1.03 29.28 6.29 5.16 0.15 90.13
1.30 26.51 6.87 7.32 0.10 93.23
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Table 13  Multi — element analysis of cobalt hydroxide
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Study on Recovering Cobalt from the Congo Cobalt — containing Copper Oxide
Ore by Reduction Leaching — Impurities Removal — Cobalt Precipitation with
Active Magnesium Oxide

XIE Hongzhen'”

1. State Key Laboratory of Comprehensive Utilization of Low Grade Gold Ores, Xiamen 361101, Fujian, China;
2. Xiamen Zijin Mining and Metallurgy Technology Co. Lid, Xiamen 361101, Fujian, China

Abstract: In order to recover cobalt from the Congo cobalt — containing copper oxide ore, the process of reduction
leaching — impurity removal — cobalt precipitation with active magnesium oxide has developed. The effects of adding meth-
ods and dosages of sodium metabisulfite, leaching reaction time, impurity removal reaction time, the adding methods and
dosages of active magnesium oxide, precipitation reaction time were studied. The results showed that under conditions of
particle size 74 pm 70% , pulp density 33% , pH 1.5 ~ 1.8, sodium metabisulfite 8 kg/t ore, added 30 minutes after
sulfuric acid, reaction time 5 h, the cobalt leaching rate is 90.38% ; After copper SX, limestone and lime were used to
remove impurities from raffinate, 6 hours at room temperature, and the endpoint pH was controlled at about 5.8, the cop-
per precipitation rate was 90.51% . The iron precipitation rate was 99.23% , the cobalt precipitation rate was 7.39% .
The precipitated residue was returned to the leaching process to recover copper and cobalt; The solution after impurity re-
moval were sent to precipitate cobalt by active magnesium oxide. The active magnesium oxide was added within 5 minutes
of emulsification. Under conditions of the mass ratio of MgO and Co 1.03, reaction time 5 h, the cobalt precipitation rate
was 90. 13% . The cobalt hydroxide precipitation meets the requirements of the industry’ s secondary product standards.
Key words: cobalt — containing copper oxide ore; reduction leaching; sodium metabisulfite ; precipitation; active magne-
sium oxide; Congo
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