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Experimental Study on the Floating-Magnetic Combined Process of Copper and
Cobalt Ore with High Oxidation Rate in the Democratic Republic of Congo
YAO Jianyun', YANG Hanzu®, GAO Chunqing®
(1.Sino-Congolaise Des Mines S. A., Kolwezi, 1004131, Democratic Republic of Congo;
2.Sinosteel Maanshan General Institute of Mining Research Co., Ltd.. Maanshan, Anhui 243000, China)

Abstract: The SICOMINES copper and cobalt ore in the Democratic Republic of Congo has a Cu content of 2.47% and a Co
content of 0.237 %, belonging to high oxidation rate and complex mineral composition ores. In response to the high cost of
single flotation beneficiation and low recovery rate of copper and cobalt, combined with the properties of the ore, a flotation-
magnetic separation combined process was used for beneficiation experimental research. By conducting experiments on the types
and dosages of collectors and vulcanizing agents, the optimal process parameters were determined as follows: the dosage of
pentyl xanthate collector is 1 185 g/t, and the dosage of combined vulcanizing agent (sodium sulfide : sodium hydrosulfide=
1:1)is 7 000 g/t. When the grinding particle size of the raw ore is —0.074 mm accounting for 70% , the stepwise sulfurization
flotation method is firstly used to recover the easily floatable copper sulfide concentrate, copper oxide concentrate, and cobalt
concentrate. Then, the flotation tailings are subjected to strong magnetic separation treatment to recover the copper cobalt
magnetic minerals. Finally, the total copper recovery rate is 79.83% and the total cobalt recovery rate is 54.79% , achieving the
comprehensive and efficient utilization of high oxidation rate copper cobalt ore resources.

Key words: Copper and cobalt ore, High oxidation rate, Floating-magnetic combined process, Comprehensive recycling
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Table 1 Analysis results of chemical multielement of raw ore
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Table 3 Analysis results of the cobalt phase of the raw ore
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Cu Co S Fe Mn MgO Zn
2.47 0.237 0.102 3.97 0.283 4.31 <<0.005
SiO; P K,0O Na; O Al O; CaO
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Table 2 Analysis results of the copper phase of the raw ore
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Fig.1 Occurrence state of copper and cobalt
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Table 4 Analysis results of mineral content %
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Table 5 Dissociation degree of copper oxide minerals

gk / A/ WAL, AR/ iR EAR

mm % % % /% FE/%
+0.5 7.17 1.77 5.32 65.7 34.3
—0.5~40.074  17.55 1.81 13.31 80.4 19.6
—0.074~-+0.037  43.57 2.69 49.10 85.8 14.2
—0.037 31.71 2.43 32.27 84.7 15.3
At 100.00 2.39 100.00 83.1 16.9
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Table 6 Dissociation degree of cobalt minerals

il / FEE/ WL, S AE, OBk ALK

mm % % % SR/ TR/%
+0.5 7.17  0.142 4.47 65.7 34.3
—0.5~+40.074  17.55  0.168 12.93 81.1 18.9
—0.074~+0.037  43.57  0.267 51.03 87.3 12.7
—0.037 31.71  0.227 31.57 86.1 13.9
At 100.00  0.228  100.00 84.3 15.1
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Fig.3 The influence of collector types on the separation

indexes of copper and cobalt
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Fig.4 The influence of the amount of collector

on the separation indexes of copper and cobalt
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Table 7 Test results of high intensity magnetic separation

for flotation tailings of copper and cobalt %
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Fig.8 Full flow of floating-magnetic combined process for copper and cobalt ore
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Table 8 The test results of floating-magnetic

combined process of copper and cobalt ore %
N, i oL ER g

FEmER P Cu Co Cu Co
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Fig.10 Particle morphology of high intensity magnetic separation concentrate
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