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Promoting effects of CaF, on the aggregation and growth of
metal phases in self-reduction of laterite nickel ore

XUE Zhengliang s XIAO Chengpeng s HANG Guihua s XIONG Tianyu s XIE Yucheng
(Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081, P.R.China)

Abstract: In view of low-grade laterite nickel ore including high magnesium and silicon, the process of coal-
based self-reduction, grinding and magnetic separation is utilized to produce ferronickel powders. The
effects of C/O atomic ratio on the self-reduction of iron oxides and nickel oxides are investigated, as well as
the influences of CaF, on the reduction of oxides and the precipitation, aggregation and growth of metal
phases in the self-reduction. The results show that under the action of CaF,, the reduction of iron oxides
can be suppressed by reducing the C/O atomic ratio to obtain ferronickel powders in high-grade nickel but
the recovery rate of nickel will be decreased. The low melting point tremolite (Ca, Mg; (Si, O,,), F,) is
generated from the solid-state reaction between CaF; and silicate gangue with high melting point, which can
make the silicate minerals transform from island structure to chain structure, increase the reactivity of
silicate minerals and then promote the reduction of nickel oxides and iron oxides. With the addition of
CaF;, the melting temperature of laterite nickel ore gangue can be decreased. In that case, the
precipitation, aggregation and growth of metal phases can be strengthened in self-reduction and then the

separation of metal and gangue can be promoted. Accordingly, the grade of nickel and iron in ferronickel
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powders and the recovery rate of metal elements are improved significantly.

Keywords: laterite nickel ore;self-reduction;CaF, ;ferronickel ; aggregation and growth
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Table 1 Chemical compositions of the raw material/ %

FFE wND w(TFe) w(FeO) w(Fe,0) w(C) w(Ca0) w(ALO;) w(Si0,) w(Mg)) wP) w(S w(Cr) (w(ND)+w(Fe))

a5 1.40  16.18 0.53 22.52 — 0.84 2.65 41.35 14.59  0.008 0.012 1.62 7.96

T — — — — 82.76  0.45 1.99 3.62 0.14  0.017 0.60 — —
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Fig.1 XRD patterns of laterite nickel ore
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Fig.2 TG-DTA curve of laterite nickel ore
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Fig.3 Relationship between the temperature and the composition of equilibrium

gas phase for the reduction of iron oxides and nickel oxides
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Fig.4 SEM images of self-reduction products of laterite nickel ore with different C/O atomic ratios
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Fig.5 Effects of C/O atomic ratio on the grade of nickel and iron in ferronickel

powders and the recovery rate of metal elements
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Fig.6 SEM images of self-reduction products of laterite nickel ore with different dosages of CaF,
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products and the recovery rate of metal elements
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Fig.10 Effects of CaF, on the melting temperature of laterite nickel ore gangue
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