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Abstract

For a copper-cobalt ore in the Democratic Republic of the Congo, a reducing acid leaching method
was used to extract copper and cobalt from it. The impact of grinding fineness, pulp concentration,
leaching pH value, reducing agent sodium pyrosulfite, leaching temperature, and leaching time on
the leaching rate of copper and cobalt was investigated. Under the conditions of ore fineness of -74
pm accounting for 66.75%, pulp concentration of 30%, leaching pH of 1.8, sodium pyrosulfite amount
of 10 kg/t ore, leaching temperature of 20°C, and leaching time of 5 hours, the leaching rates of cop-
per and cobalt can reach 93.77% and 83.74% respectively, and the extraction effect of copper and
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cobalt is excellent.
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2. R
2.1. RIEER

WS SR MR () R B, B 2l s 1 pfos, EEEE . SR AL N 2 fr
e I 1 AT R EEE B YONKE, SRS 2.35%, S 0.15%, I3 2 IR BT WAL
LA L. RIALEA UOERE . [~ XRD EIE 1 fos.

Table 1. Chemical composition of copper-cobalt ore

= 1. AT HERS

JLER Cu Co S Ca Mg Mn Fe Al SiO2
(%) 2.35 0.15 0.07 5.49 5.72 0.19 1.25 3.02 55.17

Table 2. Main copper- and cobalt-bearing mineral composition of copper-cobalt ore

2. OMET EREWE. ST YEK
W EEfLEA fLEA fflef WM OEEET KBS @B A
EHE(%) 1.17 0.38 0.36 0.10 0.72 0.30 0.95 75.44
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Figure 1. XRD pattern of a copper-cobalt ore sample from a location in the democratic republic of Congo
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TEN HIREN 25% 12 H pH (H 1.8, VR E 10kg/t . ZHILE 20°C. ZHE A Sh 1%
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Figure 3. The effect of grinding fineness on the leaching rate of copper and cobalt
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Figure 4. The effect of pulp concentration on the leaching rate of copper and cobalt
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3.3. R pH EXIHE, #HREROKE
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e MFEVGRERIHEH S kg/t #INE 15 kg/t, H1IR HZFLZIEN, i R H 74.15%F 52 83.98%.
FETRBR A EIEINE 10kg/t Ja, 0% H RBE VAR H EIG I 228 7w, K5 fE A AR ER A
R AAS, JEHUCEE AR BB /0 10 kg/to
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Figure S. The effect of leaching pH on the leaching rates of copper and cobalt
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Figure 6. The effect of sodium metabisulfite dosage on the leaching rate of copper and cobalt
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Figure 7. The effect of leaching temperature on the leaching rates of copper and cobalt
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Figure 8. The effect of leaching time on the leaching rates of copper and cobalt

8. RIHEHEIRTER, $hi% AR

HZe 3mI 5, fERERET, . B H R0 mIEE] 93.75%H 83.73%, L2 HEml.
H1 2% 4 A ENPERIRVE AR X B AR T WM. AW . REFLES A R S B REAR .

Table 3. Leaching rates of copper and cobalt under optimal conditions

3. REFRMGTHE. HRER

BMTE RS H IR H 2(%) iR HE (%)
1 93.79 83.80
2 93.67 83.69
3 93.80 83.78
4 93.73 83.64
T¥ME 93.75 83.73

Table 4. Main mineral composition of the acid leaching residue

F 4. RIRETET AR
AR R fLES EELES BALEa W EWEEEST AR KERET AR
(%) 0.10 0.01 0.18 0.01 0.13 0.31 0.01 0.05 65.54

4. &Eig
1) RIS SA L 3 B M LR N FL A . REFLE . AL DU, ST

HNKEHT, BEW & 2.35%, & 0.15%.
2) K FEEIRRIR HZ ey n RS AL A . BHR R, EBEYYIE 74 um 5 66.75% K
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