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Table 1 Composition of various copper slag
w/%
v R s
FeO Fe,0, Si0, CaO MO AlLO, S Cu
B AP R 48~65 12~29 16~28 1~2 0~2 5~10 1.5~7.0 1.1~2.9
B AR I 33~42 3~10 31~39 6~19 0.8~7.0 4~12 0.2~0.45 0.35~2.4
W 22 IR R MR 42~52 19~29 22~25 0.5~1 1.0~1.5 0.5 5.2~7.9 3.4
FLARF R R 48~52 8 22~25 1.1~2.4 1.2~1.6 1.2~4.5 0.55~0.65 2.53
B S 51~58 — 30~35 5~8 — 2~6 0.55~0.65 2.14
SRR 40~45 7.5 31~34 2.3 2 0.2 2.8 1
PRI S f5 48~52 10.8 33 1.73 1.61 472 1.1 0.9
PR3 38~54 12~15 28~28 5~15 1~3 2~12 0.46~0.79 0.17~0.33
e R I IR 48~55 20 26.5 9.3 7 0.8 0.8 4.6
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Fig. 1  Flowchart for copper recovery by flotation
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Fig. 2 Flowchart of magnetic separation process
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Table 2 Comparison of recovery technologies for copper slag
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Current status of research on resource-based recovery technology and utilization of
slags generated by copper smelting

Wei Yinghui', Chai Shengli'?, Lii Fengjie'
(1. North Copper Co., Ltd.; 2. Shanxi Key Laboratory of Copper-based New Materials)

Abstract: Although copper smelting technology has been mastered by humans for thousands of years, the treatment
of waste generated by copper smelting remains a pressing issue. Copper slag is rich in iron oxide, silica, calcium oxide,
and alumina. Recovering metals from copper slag is of great significance for alleviating metal resource shortages and
reducing environmental pollution. Physical and chemical methods for recovering copper and other heavy metals were
introduced, such as flotation, pyrometallurgy, and hydrometallurgy. Current research and application of these technologies
were summarized, and their advantages, disadvantages, and applicable scopes were compared. The main utilization
pathways of copper slag were described, including its use as construction materials and subgrade materials to promote
environmental sustainability. The advantages of copper slag properties in these applications and potential new areas of
use were analyzed. The recovery and reuse of copper slag waste offer benefits in a circular economy, such as increasing
the supply of critical metals, reducing concrete costs, and minimizing hazards to the environment. This study provides a
roadmap for the treatment of copper slag solid waste.

Keywords: copper slag; magnetic separation; leaching; construction material; subgrade material; inorganic polymer



