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Iron recovery from copper-slag with
lignite-based direct reduction followed by magnetic separation

YANG Hui-fen, JING Li-li, DANG Chun-ge

(Civil and Environmental Engineering School University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to recycle iron from copper slag with total iron content (TFe) of 39.96%(mass fraction), a technique
with lignite-based direct reduction followed by magnetic separation was presented. After analysis of chemical
composition and crystalline phase, according to experimental mechanism, the tests for studying the effects of different
parameters on the recovery of iron were carried out. The results show that the optimum parameters are proposed as
follows: the mass ratio of copper slag/lignite/CaO is 100:30:10, the reduction temperature is 1 250 , the time is 50 min,
and the particle size of 85% roasted product is smaller than 43 pm, under which the direct reduction iron powders with
TFe of 92.05% and iron recovery rate of 81.01% are obtained. After reduction, the fayalite (Fe,SiO4) and magnetite
(Fe;0y4) in copper slag are reduced to metallic iron. The metallic iron particles whose sizes are mainly larger than 30 pm,
are loosely supported on the surface of slag particles. So the monomer dissociation of metallic iron particles is easily
achieved by grinding, then the dissociated metallic iron particles are recovered via magnetic separation method.
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Table 1 Main chemical composition of received copper slag
(mass fraction, %)
TFe Si0O, Al,O3 CaO MgO 200
39.96 20.16 2.99 2.0 0.76 100
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—_ 04
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Microstructure of roasted product under optimized

reduction conditions
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Fig.10 XRD pattern of obtained direct reduction iron powders

2

Main chemical composition of obtained direct

reduction iron powders(mass fraction, %)

TFe SiO, ALO; Ca0 MgO
92.05 3.65 0.67 1.58 0.57
Cu Pb Zn S P
0.16 0.021 0.005 0.001 0.028

1) Fe
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