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Tablel Copper slag chemical composition

TFe MFe FeO 8SiO; ALO; MgO CaO Zn Cu

36.10 0.23 42,74 38.01 3.92 1.80 341 1.62 0.68

BHeWiEH: BEREAHATRENTE, 28R ESEFE ST AERETTBEETZHA (2017YFB0603802)
fEZET: EF (1995-) , B, WML, ARFTFAKRTZE58T, BEFESEEFAE.
BIESE: &8l (1981-) , B, L, BIEER, HAFTRANFSETZE5HR, BERELSERA.
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Table2 Effect of temperature on elemental composition in
metallic iron

TTE /%

ARG [® .

ERE / C (@) Si S Fe Cu
1000 122 176 896 0.28 2566 1.5
1100 8.44 30.55 7.36 0 4496 0.57
1200 - 0.91 0.11 0 97.8 1.01
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Table3 Effect of carbon/oxygen ratio (C/O) on elemental
composition in metallic iron

mEL (C/0) 0 Si S Fe Cu
1.2 0.91 0.11 0 97.8 1.01
1.4 0.84 0.09 0 97.43 1.41
1.5 4,73 0.7 3.79 89.96 0.23
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Table 4 Effect of reduction time on elemental composition in
metallic iron

C 0 Si S Fe Cu

- 0.91 . 0.11 0 97.8 1.01
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Fig.3 Fe- Cu - S system phase diagram
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Effect of Carbon Thermal Reduction Modification on the Dissolution

Behavior of Cu and S in iron
Wei Zhifang!, Zhao Kai', Zhang Qiaorong', Shi Xuefeng', Ji Haijian’?, Gong Xiaoran’, Xing Hongwei'

(1. North China Uvniersity of Science and Technology, College of Metallurgy and Energy, Tangshan, Hebei,
China; 2. Taishan Steel, Laiwu, Shandong, China; 3. Chengde College of Applied Technology, ChengDe,
Hebei, China)

Abstract: In order to realize the separation of Fe, Si and other valuable elements, the carbon pellet method
was proposed to modify the iron in the water quenched copper slag in the form of silicate. By studying the
effects of reduction temperature, carbon content and reduction time on phase transition, separation of iron
and silicon, and dissolution of copper and sulfur in iron, the optimum process parameters were obtained. The
results show that: with the increase of temperature, the iron olivinite in copper slag is gradually reduced, and
the reducing phase is metal Fe and SiO:. At the same time, Fe produced by reduction and decomposition of
iron olivine will be continuously migrated and aggregated into larger grains and gradually separated from
Si. However, high carbon content and long reaction time are not conducive to the growth of iron grains. In
the process of reduction modification, Cu and S elements will be partially dissolved into metal Fe, in which
Cu and Fe can be infinitely intersoluble, and S solubility in Fe is almost 0. The optimum process parameters
were reaction temperature 1200 C , carbon oxygen ratio 1.4, reaction time 30 min

Keywords: Copper slag; Phase; Fe; Si; Cu; S .



