544 B WIS 199 WD
2025 4F 2 H

k6 4
Hydrometallurgy of China

Vol. 44 No. 1(Sum. 199)
Feb. 2025

s

5B

RO I B i B e 1 P R 5

ITAEL KR e

(1. A A 5w B A FRA AL Je st
2. IR R A R~ Al L AT

100089
100160)

FEE W5 T R AR ok AR R vk R B RE (8 MR AT P Cu.Co, X HLA T T 2 Ff
% Cu Co BHATH IFE— L BT T IR — S0 2 h B A I X 453 I R R TR . 25 R R &
A3 RN BRI 1 Cu i3 H 3843 512 80 Y0 Ml 70 % A2 47, Co 12 H 340 R 63 %0 1 57 %0 A2 47 A Ak H RUR
TR SR 5 il 0t R IR EAL B SRR K AR BRI S B Cu A Co MY S 243 51 A 16. 84 %6 I
6.53% .Cu F Co L&A IR A5 91. 710 61. 87 % . 4 J& B 5k SR 45 21 1A S 42 T .

KB WIR (&) B8R A0 AR Rk 0 BRI 0 s VR 308 5 B 4

HE 4% S TF811;TF816 X ERARIRAL A
DOI: 10. 13355/j. cnki. sfyj. 2025. 01. 004

o G A S ) O 4 e R RE TR B R L T
T FH RE PR U N Tz L T 3 oR R 2R 4
fn. B BE S o B 5 IR TSR 1 B IR
RGP SRR B 25 2 T R ME B AR TR
B2 3mSR (8 B A 3 & 0 4 s
BV BTN T OB L T X Y
R TR 14 Bk R O 6 T A BRI R A T 3 T R R A
T HC A Sl i B U A 0 Dy HE

IR ) B i s DX 2 4 35K e K1Y s i
R BEIRAT D R A B R AL T X
A IR 220 0 A AR B AR S A
[) S LB PR A 87 49 28 L L RN A P A A W
B2 0 BRCR A A B T 2 BN ] AR A
KHNBEIG & T 2B RIR B FE R —
VA 300 2 B0, R 0 0 12 A 7 B B
R R B 7 it AR5 2 % 8 v (80085 i A 4 o i
AR AR HAETR R MR RN, R FE
A7 AR B T S AT A B AR A B RS A
P T o A R A o L T R R K T iR 4 AR
BT LAY R IR G0
RAS IR G W B, T HA W 4L U2 A ) e

s B #3:2024-07-09

E£TH FEE AL RTH (2022YFC2904604) ,

XEHS:1009-2617(2025)01-0025-07

FRGME S A RRR. IS AREAS
A YR Tk B R BT e T2
TR e G AU W R BRI ER
BA T A,

IR (4 S f AR A0 H miR B Bk A
JE P PR — R BT 2 A B i T R
WA GLIEW S5IEA 0 W E G I X, R H S
SV =0.2~0.5), A 09 8T ) A 4 B
B VH S AR R ETETR SRR L BT RE AR R
AR AT Hp 7, U S R AR R 4R, L
FERETUA)ZNE N B E . IRE0H RS A 6
LR AL BV 0 A, 0 ) AL AE A R AR R
T WA R R IR A BOR BRI E
PR RA i R T 12 Rk 0 A TR 5
T AR R IE BRI X Cul Co 32 AT R 1Y 5%
Wi, B FE N CH T R T R R R R A R
2%,

1 I E 5

L1 s R G R AR
T JEURE : MR () B B TR 5 8 Ll ad P A

E—EFE A EAET Q979 B Wb TR, R A AR .



. 26 o ke 4

2025 4F 2 A

WP AR AR A0 A, RS AL S 40 P8O
h—212 pm, 38, BT A2 2 o0 R A A A R
RLTWARNE 2, B AWM EE N Ca M
Co, i a3k 1. 92% F1 0. 58 % . Ak & @ o & &
By Si, AU 23,87 % . Ca Fl Mg Bt 20 5

Btk 112000, Y EENALEA RS
TEALEE A AR AT B AT AR B R e AR
Ve oz B 0 7 RO K A 25, v 4 4 4 LA
fLE A N T LUK 0 3 ka4 £ 2
NAYE AT H s B,

F1 BEUVHLESTESWER

Table 1 Analysis results of chemical multielement of raw ore %
Cu Co S Mg Ca Mn Na Al Fe Si
1.92 0.58 0. 84 9.89 1.31 0. 087 0.029 3.18 2.23 23.87
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Table 2 Mineral composition and proportion of raw ore

UR/EZ N di b/ % UR/EZ N o/ %
5 4 0.02 i 61.53
B 0.02 [EFagh: 6.95
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Lea 5. 60 fgra 1.83
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e 2.38 B33 0.05
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Fig.1 Comparisons of Cu leaching rate and Cu mass
fraction in leaching residue between oxidation leaching

method and reduction leaching method
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Fig. 2 Comparisons of Co leaching rate and Co mass
fraction in leaching residue between oxidation leaching

method and reduction leaching method
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Fig.3 Height-time relationship curve of

flocculation settling interface
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Fig. 4 Flow chart of flotation closed circuit test
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Table 3 Test results of flotation closed circuit

TELAT R 100 g KW 25 % I 1 R &
b3 1R IE A K pH A 1.3~1.5.%%

BEXTIISR () B4 4 TR & 0 217 A A0 i 1
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[1] B B EA, D, 45 SRR ™ & B PR 5 a0,
AR .2021,37(6) : 1-5.
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S PFFRPRET 1 Kk R 2 B R 1 A7 %
UL RA 002l S LES g ik S 4. PR 1 2R 5
EE : 5 Y y Y ) S ~
o2 3.93 16. 84 6.53 34.98 43.18 @W%ﬂﬂ%& ﬂu%m:ﬁéfﬁjiﬁ{ﬁﬂf%‘{f,bu\
B 1 8.98 1.68 0.51 7.99 7.78 Coﬁzﬁ%%@q&%ﬁ%”j\j 91.71V‘61.87%,|ﬂ
W2 81.73 1.25 0.34 54.22  47.16 IR VRSB T Cu A1 Co Sh iy %1k 16. 84 % &
S5 100. 00 1.89 0.59 100.00  100. 00 6.53%.
F4 ABREFRPNELEHARER
Table 4 Oxidation leaching test results of flotation closed circuit test products
BIHR R/ %
e %5 pH £ 5 Eh/mV PRFE/ (kg + 1) A/ 0
Cu Co
R 1 1.41 479 66. 25 94. 81 55.08 53.95
B2 1. 40 485 98.67 91.00 74.76 61.82
Ry 1 1.39 645 108. 40 94. 70 90. 76 27.30
*5 ABRWZASEEERKE
Table 5 Comprehensive recovery rates of flotation closed circuit test
Fh i/ % IR/ % IR L5 A Wl / %
R PR %
Cu Co Cu Co Cu Co
By 1 5.36 0.99 0.21 2.81 1.88 1.55 1.01
B2 3.93 16. 84 6.53 34.98 43.18 34.98 43.18
B 1 8.98 1. 68 0.51 7.99 7.78 5.97 4. 81
R 2 81.73 1.25 0.34 54. 22 47.16 49. 21 12. 87
JEA 100. 00 1. 89 0.59 100. 00 100. 00 91.71 61.87
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Direct Leaching and Flotation-Leaching Performance of the Copper Cobalt Mixed Ore
WANG Shengpu' . ZHAO Xu?

(1. Minmetals Non ferrous Metals Co. ,Ltd. ,Beijing 100089,China;
2. BGRIMM Technology Group sBeijing 100160,China)

Abstract: The direct leaching of Cu and Co from a copper-cobalt mixed ore in Congo (Kinshasa) by
oxidation leaching method and reduction leaching method was studied. The leaching behavior of Cu and
Co by the two methods was compared and analyzed. The effect of flotation—oxidation leaching on the
leaching rate of copper and cobalt was further discussed. The results show that the leaching rates of Cu
for oxidation and reduction leaching are about 80% and 70% respectively,and the leaching rates of Co
are about 63% and 57 % respectively,and the oxidation leaching effect is better than that of reduction
leaching. By using the combined flotation—oxidation leaching process,the Cu and Co grades in closed-
circuit flotation concentrates are 16.84% and 6. 53% ,respectively and the combined recovery rates of
Cu and Co are 91.71% and 61. 87 % ,respectively. The recovery effect of Cu and Co can be significantly
improved.

Key words: Congo (Kinshasa) ; copper cobalt mixed ore;oxidation leaching method; reduction leaching

method;flotation; Cu;Co





