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Table 1 Chemical composition of raw materials ( %, mass fraction )

JEURE Fe,0, Si0, ALO, MgO Zn0 Ca0 K,0
i R 54.30 30.6 6.64 — 2.18 1.61 1.37
R 1.05 2.44 0.70 94.23 — 1.41 —
PR — 0.06 98.22 0.01 — 0.03 —
N N [15, 18] 3 S IA
N oo S AR B LS TRLEE Y, S A R S A R,
2 4

Intensity (a.u.)

Bl fdid e XRD i
Fig. 1 XRD pattern of copper smelting slag tailings
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Fig. 2 XRD patterns of samples treated at different
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sintering temperatures
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Fig. 3  Effects of sintering temperature on phase

content of samples
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Table 2 Lattice constant and cell volume of spinel at

different temperatures

PRESIREE I°C R 4 /mm Al AR /nm’
1350 0.835 25 0.5827
1400 0.834 99 0.5821
1450 0.834 62 0.5814
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Table 3 Physical properties of samples treated at different

sintering temperatures

Ko BREKIRE 1°C

1350 1 400 1450
B ErEI) 1.03 £0.23 2.29 +0.09 391+0.15
IR RE /(g/em’)  2.61 £0.01 2.75+0.03 2.83+0.02
BAALER/% 27.3+0.45 24.11+0.09  21.6+0.11
ifif FE 5 2 /M Pa 92.2+3.21 138.5+£4.02  1222+5.13
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Table 4 EDS analysis of points in Fig.4 ( %, atom fraction )
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Fig. 4 SEM images of samples treated at different sintering
temperatures : (a)1350°C;(b)1400°C;(c)1450°C

Frzs s Mg Al Si Fe Zn Ca 0

1 20.5 5.7 1.4 472 0.9 0.2 23.9
2 24.6 3.9 21.7 35 35 35 42.1
3 41.9 — 26.8 8.5 1.1 0.9 20.9
4 20.4 7.5 — 39.0 0.9 0.4 31.2
5 17.0 5.6 1.1 59.1 1.2 — 16.1
6 37.2 — 11.9 30.3 3.9 0.1 16.5
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Fig. 6 Effects of sintering temperature on theoretical

liquid phase content
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Table 5 Properties of MgO-AlLO;-SiO, materials prepared

from different raw materials
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Properties of Forsterite-Spinel Composite Prepared from Copper Smelting Slag
Tailings

Li Bingrong', Gao Yang', Wang Quanyong', Zhu Yongqiang’, Yu Jin', Tu Yu', Zhang Wei', Sun Yunlong'
(1. Jiangxi Copper Technology Institute Co., Ltd., Nanchang 330096, China; 2. Guixi Smelter, Jiangxi Copper
Company Limited , Guixi 335424, China)

Abstract: Copper smelting slag tailings are solid wastes obtained from flotation depletion of copper slag generated in pyrometallurgical
copper smelting. Their massive accumulation produces serious environmental and safety hazards. Forsterite-spinel composite materials
were prepared by a high-temperature solid-state sintering method using copper smelting slag tailings as the main raw material, with addition
of light-burned magnesia and activated alumina. Effects of sintering temperature on phase composition, microstructure, and physical
properties of the materials were systematically investigated. Results showed that the main crystalline phases of sintered samples were
forsterite and spinel, while fayalite phase was completely decomposed. As sintering temperature increased, grains of forsterite and spinel
gradually grew, and densification degree of the material continuously improved. When sintering temperature was 1 400 °C, the sample
exhibited the best comprehensive performance, with a bulk density of 2.75 g/cm’, an apparent porosity of 24.11%, and a cold compressive
strength of 138.5 MPa.
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