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Reagent System Optimization of a Copper-Cobalt Mineral Processing Plant in the Democratic Republic of the Congo
DAI Ding s, ZHANG Shuchao, GUO Mingze, SHENG Tao
(Zhejiang Huayou Cobalt Co., Ltd., Tongxiang, Zhejiang 314500, China)

Abstract: In view of the problems of large dosage of reagents and high cost in the traditional lime-free sodium sulfide flotation
process of copper-cobalt sulfide ore and sulfur-oxygen mixed copper ore, a study on the optimization and adjustment of the
reagent system was carried out at a processing plant in the Democratic Republic of the Congo. The pH and flotation
environment of pulp were adjusted by adding lime to reduce the dosage of Na,S. As the amount of lime increases, the dosage of
Na, S continues to decrease, and the impact on copper-cobalt recovery is relatively small. However, when the amount of lime
increases to a certain value and then increases again, the decrease in Na, S dosage is relatively small, while the cobalt recovery
rate of copper-cobalt sulfide ore decreases more significantly, and the copper recovery rates of both ores also show a downward
trend. For copper-cobalt sulfide ores, when the lime dosage is 500 =700 g/t. the Na, S unit consumption is reduced from 637.71
g/t without lime to 312.48 g/t, and the recovery rates of copper and cobalt are 93.38% and 91.82% , respectively. For sulfur-
oxygen mixed copper ore, when the lime dosage is less than 350 g/t, the Na,S unit consumption is decreased from 732.57 g/t
without lime to 517.35 g/t, and the copper recovery rate is 86.01%. After the optimization of the reagent system, the cost of
flotation reagent for copper-cobalt sulfide ore is reduced from the original USD 1.77 to USD 1.58 per ton, with a decrease of
10.73%. The cost of flotation reagents for sulfur-oxygen mixed copper ore is reduced from the original USD 2.12 to USD 1.74
per ton, with a decrease of 17.92% , all of which have good economic effects.
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Table 1 Analysis results of main chemical components of

copper-cobalt associated sulfide ore %
Cu Co S Fe Ca Mg Mn
1.44 0.33 1.65 1.83 1.12 6.07 0.08
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Table 2  Analysis results of main chemical components of

sulfur-oxygen mixed copper ore %
Cu S Fe Ca Mg Al HER
1.33 1.53 2.59 14.81 4.16 0.04 15.5
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Fig.1 Closed-circuit test process for the beneficiation

of copper-cobalt sulfide ore
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Table 3 Closed-circuit test results of beneficiation of

copper-cobalt sulfide ore

pe ey : L/ % : ‘IEIW%Z/%‘
Cu Co Cu Co
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Table 4 Technical indicators of mineral processing of copper-cobalt sulfide ore under different lime dosages

AR/ (50 JEE 32/ 6 K8k 2/ % W i/ % R/ %
Cu Co S Cu Co S Cu Co Cu Co
0 1.57 0.32 18.96 3.78 0.10 0.03 93.85 92.52
<200(141.44) 1.46 0.38 1.40 18.45 4.77 20.07 0.09 0.02 94.46 94.09
200~500(296.00) 1.44 0.30 1.68 18.74 3.84 21.94 0.10 0.03 93.52 91.30
500~700(591.68) 1.41 0.34 1.69 18.52 4.40 22.44 0.10 0.03 93.38 91.82
>700(878.48) 1.50 0.31 1.74 19.17 3.83 22.03 0.10 0.03 93.55 90.26
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Fig.2 The influence of lime dosage on the recovery
rates of copper and cobalt in beneficiation of

copper-cobalt sulfide ore
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Fig.4 The influence of lime dosage on the unit consumption of other reagents in beneficiation of copper-cobalt sulfide ore
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Table 6 Technical indicators of mineral processing of sulfur-oxygen mixed copper ore under different lime dosages

JEH s/

K0 A/ %

KHE/(a/1) § /0
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The influence of lime dosage on the unit consumption of other reagents in beneficiation of sulfur-oxygen mixed copper ore
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Table 8 Production indicators and reagent consumption of the beneficiation of

sulfur-oxygen mixed copper ore under different oxidation rates of raw ore

] R s/ % K™ A2/ V0 ] 55/ (g/0

RN e Y Su A /O -
AL 2/ % Ca S o S Cu [/ % NS Ve
<15(12.45) 1.38 1.68 15.68 19.17 88.93 633.99 402.01
=15(22.19) 1.36 1.31 15.38 17.02 85.03 579.55 519.01
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Table 9 Production indicators and reagent consumption of the beneficiation of

sulfur-oxygen mixed copper ore under different grades of raw ore
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Ak /0 N g2y
Cu S VR R 7 Cu S Cu /% NazS R
=1.3(1.22) 1.47 18.87 13.95 18.58 86,07 560.74 131.38
>=1.3(1.52) 1.55 14.88 17.14 17.81 88.24 657.75 479.00
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Table 10 Comparison of reagent costs before and after
optimization of reagents system for beneficiation

of the copper-cobalt sulfide ore

SR ,qa.@/ ‘ FH%/(g/\t) ifﬁﬁi‘j&/(fﬁ/r)

(RIL/O et HALE R RS
Na:S 1 370.54 637.71  312.48 0.87 0.43
TIHHEZ 2 624.60 138.61 107.87 0.36 0.28
7-200 4 872.80 56.25 73.97 0.27 0.36
LN =R 1 944.22 140.04 167.35 0.27 0.33
IR 310.38 0 287.57 0 0.09
At 1.77 1.58
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Table 11 Comparison of reagent costs before and after
optimization of reagents system for beneficiation

of the sulfur-oxygen mixed copper ore

25505 %@/ ‘ Fﬁ%/(g/‘l) Eﬁ{\\‘/iﬁif,/(%ﬁ:/t)

(RIL/O fofedd fofbE PoAkRT IRL)S
NazS 1.370.54 732.57  517.35 1.00 0.71
THRHEZ 2 624.60 167.88  138.13 0.44 0.36
Z-200 4 872.80 73.70 63.03 0.36 0.31
LN =R 1944.22 163.65 141.31 0.32 0.27
IR 310.38 0 287.57 0 0.09
At 2.12 1.74
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