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Table 1  Chemical composition of laterite ores (mass

fraction, %)

Fe;” Ni  Co MgO SiO, ALO; CaO S  Mn

9.67 0.82 0.033 31.49 37.37 1.89 0.033 0.01 0.083

1) Fer is total Fe content.
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Fig. 1 XRD patterns of garnieritic laterite ore
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Fig.3 TG-DSC curves of garnieritic laterite ore
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Fig. 4  Relationship between Gibbs free energy and

temperature of nickel and iron oxides using hydrogen reduction
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and iron
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Reduction characteristic of
garnieritic laterite ore using hydrogen at low temperature

DING Zhi-guang', LI Bo?, WEI Yong-gang®

(1. Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China;
2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The garnieritic laterite ore (0.82% Ni and 9.67% Fe) was used to carry out low-temperature hydrogen
reduction experimental study. The effects of reduction temperature, reduction time, hydrogen concentration and mineral
size on the metallization rate of nickel and iron were investigated. The results show that metallization rate of nickel and
iron are 95% and 42%, respectively, under the conditions of reduction temperature of 600 C, reduction time of 90 min
and hydrogen concentration of 60% (volum fraction). When the particle size is less than 380 pm, the effect of particle
size on the metallization rate of nickel and iron is not obvious. The diffraction peak of nickel-iron alloy ([Fe,Ni]) first
increases, and then decreases with the increase of reduction temperature, and reaches a maximum at 600 ‘C. In addition,
the amorphous silicate is recrystallized to form magnesium olivine hindered the reduction of nickel and iron. A
nickel-iron alloy is obtained by the low temperature hydrogen reduction. The nickel oxide is almost completely reduced
and most of the iron is reduced to iron low-priced oxide.

Key words: garnieritic laterite ore; hydrogen; reduction characteristic; metallization rate; Fe-Ni alloy
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