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Abstract

Copper slag is a solid waste produced in the process of smelting copper, which contains a large
number of available resources. In order to separate and extract iron and other valuable compo-
nents from copper slag, the effects of particle size of copper slag on phase composition and metal-
lographic structure were studied by chemical analysis, X-ray diffraction, metallographic and
thermogravimetric methods. The results show that copper slag contains more Fe;03 and TiO2, and
the harmful impurities have higher S content and good fluidity. The particle size is mostly distri-
buted between 0.425 mm and 4 mm. In the copper slag, fayalite (Fe:SiO4), hematite (Fe;03), mag-
netite (Fe304) and amorphous gangue glass were present. As the calcination temperature increas-
es, the fayalite in the copper slag is oxidized to hematite and amorphous silica, followed by the
transformation of the crystal form of magnetite (Fe;04— y-Fe203— a-Fe203).
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SRS WA 1, A 1 AR, BT Fe,05 IS B EIA 57.78%, S HEN 0.23%, HERLE N 0.97, B
m(CaO + MgO)/m(Al,O; + Si0,) = 0.97, J& T PEHE.

Table 1. Main chemical constituents of copper slag

F 1. EENEENFERS

ﬁiﬁj\ S P SIOZ CaO MgO A1203 FeZO3 TIOZ ﬁﬁfg

TE/wt% 0.23 0.063 11.69 3.44 16.34 8.68 57.78 0.29 0.97
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Table 2. Main equipment and instruments for experiment
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a0 FAs A HFET R
M RERE R I AY BT-1000 PHRE R A PR A
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LT RAPREUK 7 A URE 1000 g, KlRE2r 7 FH 40 H(0.425 mm). 10 H(2 mm). 4 mm KR
AT IR 4y, JER T RSP RR R . AR gl LA 3, W IR £ E AR IE 0.425~4 mm (7], (5 F]
FERT 70%LA b, RIEEFE 0.425 mm PR .

Table 3. Particle size composition of copper slag
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R <0.425 mm 0.425~2 mm 2~4 mm >4 mm M
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HE1% 6.77 35.24 35.54 22.45 100
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)y FARTE T I RO 2 S R T 4 (B ) S B A AT 7 R RS S 4, MRV
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Table 4. Comprehensive properties of copper slag powders with different particle sizes
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PERE <0.425 mm 0.425~2 mm 2~4 mm >4 mm
Rik-# 6, 21.3 20.1 19.5 19.4
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AR fa/ 423 32.1 31.8 31.5
SHUE D% 2.5 2.3 22 1.9
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Figure 1. Metallographic microstructure of copper slag with different particle sizes: (a) <0.425 mm; (b) 0.425~2 mm; (c)
2~4 mm; (d) >4 mm
1. NERERENEEEMALR: (2) <0.425 mm; (b) 0.425~2 mm; (c) 2~4 mm; (d) >4 mm
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Figure 2. XRD analysis of copper slag with different particle sizes: (a) 0.425 mm; (b) 0.425~2 mm; (c) 2~4 mm
& 2. NEIRIELEZE XRD 747: (a) 0.425 mm; (b) 0.425~2 mm; (c) 2~4 mm
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Figure 3. DTA-TG curves of copper slag with different particle sizes: (A) <0.425 mm; (B) 0.425~2 mm; (C) 2~4 mm
& 3. NEIRIE$RER DTA-TG fiZk: (A) <0.425 mm; (B) 0.425~2 mm; (C) 2~4 mm
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