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Table 1 Main elements in ore sample (mass fraction, %)
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Fig. 1 XRD pattern of ore sample
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Fig. 2 Effect of bituminous dosage on ore sample selective

reduction roasting: (a) Content of Ni, recovery rate of Ni;

(b) Recovery rate of Fe, Ae
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Fig. 6 Enlarged images of areas shown in Fig. 5(a), (b), (c) and energy spectra analysis of different minerals: (a), (b), (c) Enlarged

images of areas shown in Fig. 5(a), (b), (c); (d) SEM image of Sample 1; (¢) SEM image of Sample 2; (f) SEM image of Sample 3;
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Mechanism of sodium sulphate on selective reduction roasting of
high iron and low nickel content laterite

WANG Xiao-ping, SUN Ti-chang, LIU Zhi-guo,XU Cheng-yan , LI Chuan

(School of Civil and Environment Engineering,University of Science and Technology Bejing, Beijing 100083, China)

Abstract: The mechanism of sodium sulphate in a large range of dosage on selective reduction roasting of high iron and
low nickel laterite was studied. The results show that, the effect of sodium sulphate was fundamentally different as its
dosage changes. With increasing dosage of sodium sulphate, in the ferronickel product, the magnetic separation, the
content of nickel, the recovery of nickel and the difference between recovery of nickel and iron first improve and then
decrease, while the yield and the recovery of iron first decrease, and then improve. When the dosage of sodium sulphate
is 5%, selective reduction is the most significant. Sodium sulphate reacts with carbon in coal and weakens the reducing
atmosphere, resulting in that iron minerals in the ore sample used are reduced to non-magnetic wustite. And when it is
excessive, part of iron minerals are reduced to magnesioferrite. Those caused that the recovery of iron first decreases and
then improves. Meanwhile, excessive sodium sulphate ill make excessive sodium sulphide, which reacts with nickel
oxide and wustite, producing monosulfidic nickel and troilite. Both of them would mixed melt to (Ni,Fe)S, leading to
decreasing about content and recovery of nickel.

Key words: laterite; selective reduction roasting; ferronickel; sodium sulphate
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