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Experimental Study on Recovering Copper from Magnetic Separation Tailings of an Iron Ore
LIANG Binjun'*, ZOU Shang®, XIAO Bin'*, HU Haixiang"*, ZENG Xiangrong'*
(1.School of Resources and Civil Engineering, Gannan University of
Science and Technology, Ganzhou, Jiangxi 341099, China;
2.Ganzhou Key Laboratory of Mine Geological Disaster Prevention and
Control and Ecological Restoration, Ganzhou, Jiangxi 341099, China;
3.Hunan Chenzhou Mining Co., Ltd., Yuanling County, Hunan 419607, China)

Abstract: To efficiently recover copper from magnetic separation tailings of an iron mine in Anhui, the occurrence states of
copper, zinc, and sulfur minerals were investigated, and the key process conditions affecting copper recovery were optimized
through flotation experiments. The results show that copper with a grade of 0.10% in magnetic separation tailings is mainly
present in the form of chalcopyrite, zinc with a grade of 0.37% is mainly present in the form of sphalerite, and sulfur with a
grade of 3.22% is mainly present in pyrite. All minerals are fine-grained disseminated. Employing a mixed flotation-preferential
copper flotation process, the optimal reagent combination of condition test is determined as follows: collector PQ-5 dosage of
70 g/t; sphalerite depressant as a combination of 400 g/t sodium sulfide, 500 g/t zinc sulfate, and 400 g/t sodium sulfite;
pyrite depressant PZ-1 dosage of 300 g/t. The closed-circuit test adopted a one roughing, three cleaning, and two scavenging
process, ultimately obtaining a copper concentrate with a copper grade of 20.85% and a copper recovery of 81.41%.
Meanwhile, the removal rates of zinc and sulfur in the copper concentrate reaches 94.12% and 96.30% , respectively, achieving
effective separation of copper from other minerals. The research results can provide valuable reference for the efficient recovery
of copper from the magnetic separation tailings of this iron mine.
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Table 1 Major chemical composition analysis of

magnetic separation tailings %
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Table 2 Content of major metal minerals

in magnetic separation tailings %
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Fig.1 Embedding characteristics of chalcopyrite
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Fig.2 Mineral processing principle flowsheet
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Table 3 Mixed flotation test results of

magnetic separation tailings %
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WEE W 100.00  0.10  0.37 3.22100.00 100.00 100.00

M 3 AT LLE th, 3k B0 IR A TF 1 50 AR
T RAFAERFE bR IR SR I B B A A [l
WOCRERA 35 P v, JU R A 0w R RUR
FEAR A (0 0] i 58 B 91,24 %, B AY ] 0 & 3k )
95.76 %0 » A J L3 2o i — A0 VR 3 AR HR AL ARG



264 gL B R S5 A

2025,45(2)

BLE T R AL
2 RBERETI

2.1 FEREFMHAE
TEFEAT 5 B 77 28 45 PF I E L WSS T B 7R
TSR b 26 K P 400 A 700 P A R A A AR Y R
M, HAA ) 3 8 2% PR IS A R AN P 3 s
REEY

By

WEEH: 4 min
PEEF-MHIF]: 4 min
HEFMHEA : 3 min
W : 2 min
LI : 1 min

SRR =28
3 OFREMHRKRE

Fig.3 Flotation condition test flowsheet
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Fig.4 Relationship curve between grinding time and

grinding particle size of mixed concentrate
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Table 4 Copper flotation test results under

different particle sizes %
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Fig.5 Test results of collector types
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Fig.6 Test results of collector dosage
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Fig.7 Test results of sphalerite depressant dosage
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Fig.8 Test results of pyrite depressant dosage
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Fig.9 Test flowsheet of closed-circuit flotation
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Table 5 Test results of the closed-circuit flotation %
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