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Table 1 Chemical composition of matte (mass fraction, %)

Cu Fe S Co Ni Bi Zn  Other
59.57 13.18 22.71 0.14 0.12 0.10 0.38 3.80

R2 ATEREHADBYIGLEE
Table 2 Initial mass fraction of various components in slag
system (mass fraction, %)
SiO, FeO Fe;0, CaO AlLO; MgO
30.43 44.20 14.77 4.83 4.52 1.25
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Table 3 Recommend values for partial molar volume of

various slag components at 1230 ‘C

Component v/(cm’-mol )
ALO; 27.55+31.14x(A1,0,) —30.6x* (AL,0;)
CaO 20.1
FeO 15.4
Fe,05 37.4
MgO 15.7
Si0, 19.02 +7.75x*(Si0,)
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Fig.1 XRD pattern of matte
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Fig. 2 Mineral micrographs of matte: (a), (b) SEM back-scattered electron images; (c), (d) Optical microscope images
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Fig. 4 EDS elemental analysis of matte

Mass fraction/ %
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5 56.52 3563 7.85
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sedimentation slag(a) and viscosity, density of molten slag(b)
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Fig. 10 Mineral micrographs of slag: (a), (b) SEM back-scattered electron images; (c), (d) Optical microscope images
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Influence of slag contents on sedimentation separation of
slag and matte at high temperature

ZHANG Jia-liang"?, YANG Xu"?, ZHANG Jian-kun', CHEN Yong-qiang" 2, ZHANG Li-feng"?, WANG Cheng-yan">

(1. School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing,
Beijing 100083, China;
2. Beijing Key Laboratory of Green Recycling and Extraction of Metals, Beijing 100083, China;
3 China ENFI Engineering Corporation, Beijing 100038, China)

Abstract: In this work, the influences of contents of slag component and smelting temperature on the slag/matte
separation efficiency were studied in FeO-SiO,-Fe;04-Ca0-Al,03-MgO system, using high temperature sedimentation
experiments. The viscosity and density at different contents of slag component were calculated using FactSage
thermodynamic software, cooperated with the formula for the viscosity and density of solid-containing slag, to investigate
their effects on the slag/matte separation. The results show that when the viscosity of slag is higher than 0.5 Pa-s, the
further increase of viscosity has an extremely adverse effect on the slag/matte separation. When the compositions of slag
are SiO,/Fe ratio of 0.82%—0.97, w(CaO) of 0-6.2%, w(AL,O3) of 2%—7%, w(MgO) of 0—1.25%, w(Fe;0,) of 0—10%,
and sedimentation temperature is above 1230 °C, the molten slag shows good liquidity and its density is also in the ideal
range, and the content of copper in the sedimentation slag can be lower than 1%. The mineralogical analysis for the
sedimentation slag indicates that the copper loss in slag is primarily the punctiform chalcopyrite at micron scale and small
amounts of larger-particle chalcocite.

Key words: copper smelting; slag/matte separation; FactSage; viscosity; density; optimization of slag type
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