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Tab.1 Compositions of copper slag for different copper smelting processes %
R Sio, FeO Fe, 0, Ca0 MgO AL O, S Cu
A EA 31 ~39 33~42 3~10 6~19 0.8~7.0 4~12 0.2 ~0.45 0.35~2.4
el 16 ~28 48 ~65 12 ~29 1~2 0-~2 5~10 1.5~7.0 1.1~2.9
IRk 22 ~25 42 ~52 19 ~29 0.5~1 1~1.5 0.5 5.2~7.9 3.4
AR R 22 ~25 48 ~52 8.0 1.1~24 1.2~1.6 1.2~4.5 0.55~0.65 2.53
=2k 30 ~35 51 ~58 — 5~8 — 2~6 0.55 ~0.65 2.14
ik 31~34 40 ~58 7.5 2.3 2.0 0.2 1~1.2 0.6
Inco [R5 33 48 ~52 10. 8 1.73 1.61 4.72 1.1 0.9
DA A A 28 ~38 38 ~54 12~15 5~15 1~3 2~12 0.46 ~0.79 (?,;%ZQN%Q%)
R e BV 26.5 48 ~55 20 9.3 7 0.8 0.8 0.46
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Tab.2 Valuable metal content except Cu and Fe in copper slag %0
i'%ax Zn Pb Co Ni Mn Mg Mo Al Ag Sh
o 2.00 1. 00 0.1 0. 003 0.1 9.3 0.03 ~0.1 0.1 0. 003 0.1
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Fig.1 XRD spectrum of copper slag
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Fig.2 SEM morphology of copper slag
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Fig.5 Gibbs free energy in the process of copper

slag reduction by silicon with different temperature
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Research status and prospect of recycling technologies of
valuable metallic elements from copper slag

ZHANG Shu-hui, WANG Bao-yong, LAN Chen-chen, LIU Xiao-jie, LYU Qing
(College of Metallurgy and Engineering, North China University of Science and Engineering and Technology
Tangshan, 063210, China)
Abstract; As a by-product from copper smelting, copper slag is a kind of important secondary mineral resources.
The copper slag contains Fe, Cu and a small amount of Zn, Co, Ni and other valuable metallic elements. Analysis
is made for the occurrence and forms of the major valuable elements in the copper slag, and the current research
status of the recycling technologies for major elements is reviewed. The analysis shows that the Fe element in copper
slag is recycled mainly by the preliminary processing of the two forms of oxidizing-roasting enrichment of Fe,O, or
reducing-roasting enrichment of iron metal, and by magnetic separation or smelting-separation and other
technologies ; the mineral processing method and electric furnace cleaning method are the major routes to recycle Cu
element in copper smelting slag; the use of rotary kiln or rotary hearth furnace process can realize the collaborative

the Fe, Cu and Zn

elements in the copper slag can be recovered in steps or collaboratively, but this technology has long process flow

recycling of Fe and Zn in the copper slag. By using the hydrometallurgical leaching process,

and a certain environmental pollution. A prospect about the potential technologies or methods for recycling valuable
elements in copper slag is made and it is pointed out that utilizing the waste heat of molten copper slag to develop
new high-temperature modifiers and new reducing agents ( biomass carbon-containing reducing agent, secondary
metal siliceous thermal reducing agent, etc. ) presents a new direction for the study on the recycling technology of
valuable elements in copper slag, which can realize energy-saving and consumption reduction in copper slag
recycling as well as the collaborative recycling of other secondary resources.

Key words: reducing

copper slag; valuable metal; oxidizing-roasting; reducing-roasting; resource utilization

agent



