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Table 1 Ingredient of slag and Nickel matte (mass fraction, %)
Ingredient of slag, w/% Nickel matte
Sample No. m(Fe)/m(Si0y)
FeO Si0, CaO MgO NiO grade/%
1 50.8 329 7.0 9.0 0.26 1.2 20.9
2 49.6 32.1 9.0 9.0 0.26 1.2 20.9
3 48.4 314 11.0 9.0 0.26 1.2 20.9
4 47.2 30.6 13.0 9.0 0.26 1.2 20.9
5 46.0 29.8 15.0 9.0 0.26 1.2 20.9
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Fig. 1 Liquidus region of NiO-FeO-SiO,-CaO-MgO system at 1300 C under different oxygen partial pressures (0.26% NiO,

9% MgO)
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Fig 3 XRD pattern of nickel slag under different oxygen
partial pressures (m(Fe)/m(Si0,)=1.2, 15% CaO, 9% MgO)
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Fig. 4 Effect of oxygen partial pressure on m(Fe*")/m(Fe’")
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distribute coefficient
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Effect of oxygen partial pressure on distribution of
valuable metals between slag and matte in
nickel matte smelting process

CHEN Lei', CUI Ya-ru', WANG Guo-hua', LI Xu-teng', FAN Hao-yue"?,
TANG Hong-liang"?, LI Xiao-ming', YANG Shu-feng’

(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. CISDI Thermal Environmental Engineering Co., Ltd., Chongqing 401122, China;
3. School of Metallurgical and Ecological Engineering,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: During the matte smelting of nickel sulphide, the composition of slag and the oxygen partial pressure
has a significant effect on the properties of nickel smelting, Fe;O, content and valuable metals loss in slag, as well
as separation characteristics of slag-matte. The effect of oxygen partial pressure on the liquidus region of the
NiO-FeO-Ca0-Si0,-MgO slag and predominant diagram of Fe-Ni-Cu-S-O system under different oxygen partial
pressure was analyzed using Factsage software. And the influence of po, and ps, on the composition of low-nickel
matte and slag was also investigated. Based on the equilibrium experiment between slag and matte, combined with
analysis of X-ray diffractometry, atomic absorption spectrometry and X-ray photon spectroscopy, the distribution
rate of m(Fe’")/m(Fe’") in the slag, especially the nickel, copper and cobalt between the matte and slag under
different oxygen partial pressure were deeply studied. The results show that it is conducive to reduce the melting
temperature and enhence the mass ratio of Fe*" to Fe’™ in the nickel smelting slag through proper lowering Po,of
the system. It can be explored that the maximum mass ratio of Fe*" to Fe'™ reaches up to 12.93, in the slag
containing 11% CaO and 9% MgO (mass fraction) after equilibrium with nickel matte under po, of 1.01 mPa.
Further, the contrast of equilibrium experiment for synthetic slag and industrial slag testified that the distribution
coefficient of copper, nickel and cobalt of matte to slag for synthetic slag containing 7%—15% CaO (mass fraction)
are higher than that of industrial slag under oxygen partial pressure of 1.01 mPa. Thus, it can be deduced that the
modified tested slag can meet the requirements of slag-matte separation in industrial production.

Key words: nickel slag; slag-matte balance; oxygen partial pressure; valuable metal; Fe;O, content
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