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Table 1 Chemical composition of zinc-bearing EAFD in Sha-steel

TFe Zn CaO C

MgO MnO KZO SO3

74.62 12.96 3.11 2.86

1.18 1.35 0.75 0.63
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Experiment on Calcified Carbothermal Reduction Roasting of Zinc
Containing Electric Furnace Dust

YU Shui', QIU Jiayong', JU Dianchun', ZHU Kaiqi', TAO Yugian', MAO Rui*

(1.School of Metallurgical and Materials Engineering, Jiangsu University of Science and Technology,
Suzhou 215600, Jiangsu, China; 2.Laboratory of Iron Making Environment, Institute of Research of Iron and
Steel, Jiangsu Sha-steel, Suzhou 215600, Jiangsu, China)

Abstract: This is an article in the field of metallurgical engineering. In order to strengthen the effective
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Comprehensive Recovery Process of Skarn Type
Copper-sulfur Ore Resources

ZHANG Jing, TANG Xin, LYU Xiangwen, JIAN Sheng, QIAO Jibo, ZHANG Lin
(Kunming Metallurgy Institute Co., Ltd., Yunnan Key Laboratory for New Technology of Beneficiation and
Metallurgy, National Key Laboratory of Enhanced Metallurgical New Technology for Non-ferrous Metals,
Kunming 650031, Yunnan, China)

Abstract: This is an article in the field of mineral processing engineering. For a skarn copper ore, the
disseminated particle size is fine, the valuable elements in the ore are Cu, S, Fe and the associated element
Ag. Compared with the effects of copper preferential flotation and copper-sulfur mixed flotation-copper-
sulfur separation on the comprehensive recovery, the copper-sulfur mixed flotation-copper-sulfur separation
process can achieve better recovery of copper, sulfur and silver, and magnetite has a certain recovery value.
Copper concentrate with copper grade of 24.39% and copper recovery of 91.68% and sulfur concentrate with
sulfur grade of 33.10% and sulfur recovery of 61.19% were obtained by copper sulfur mixed flotation. Ag
was enriched in the copper concentrate, with a grade of 185 g/t and Ag recovery of 83.21%. The recovery of
iron concentrate can be increased after the regrinding magnetic separation of flotation tailings. With two-
stage weak magnetic separation, iron concentrate with iron grade of 56.48% and iron recovery of 33.84% can
be obtained. The results can provide a reference for the similar copper sulfide.

Keywords: Mineral processing engineering; Copper sulfur ore; Mixing flotation of Cu-S; Separation of Cu-
S; Magnetic separation
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separation and recovery of zinc and iron resources in zinc containing electric arc furnace dust(EAFD), and
reduce the consumption of carbon reducing agent, the idea and method of calcified carbothermal reduction
roasting with high basicity burden prepared from EAFD was proposed. Thermodynamic calculation and test
study were combined, the main phase transformation during the calcified carbothermal reduction roasting
process of EAFD was analyzed to explore calcified carbothermal reduction reaction behavior and path. It is
shown that the reduction of ZnFe,O, to Fe, 45 ,Zn O inhibits the reduction and volatilization of zinc when
the molar ratio of carbon to oxygen is less than 0.6 and the temperature is lower than 1000 C. While the
calcification of ZnFe,O, and Fe ¢5 . Zn O to Ca,Fe,O5 by adding CaO can promote the reduction of zinc and
Ca,Fe,O; will be further reduced. When the temperature is lower than 1100 C and n/n_< 1.0, the reaction
path of calcified carbothermal reduction roasting is ZnFe,O0, + CaO — Ca,Fe,O5 + ZnO — Ca,Fe,O5 + Zn
(g) and Fe; ¢5,Zn O + CaO — Ca,Fe,05 + ZnO + FeO — Ca,Fe,O5 + Fe + Zn (g). Both of these reactions
can promote the release of zinc. The results show that CaO can promote zinc volatilization in the range of
n/n, 0.4~ 1.2 and calcination temperature 1000~ 1100 ‘C. The dezincification rate of calcified carbon
thermal reduction roasting at n/n; = 1.0 is close to that at n/n, = 1.2, both of which are about 90%, so the
consumption of carbon reducing agent can be reduced and energy consumption can be saved.

Keywords: Metallurgical engineering; EAFD; Calcified carbothermal reduction roasting; Phase
transformation; Zinc volatilization degree; Resource utilization



