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Extraction of silicon from laterite-nickel ore by molten alkali

MU Wen-ning, ZHAI Yu-chun, LIU Yan

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The effects of reaction temperature, reaction time, mass ratio of alkali to ore, and agitation speed on the
extracting ratio of SiO, during the process of extracting silicon from laterite-nickel ore by molten alkali were investigated
through orthogonal experiments. The results show that the sequence of each factor affecting the extracting ratio of SiO, is
reaction temperature >>reaction time >>mass ratio of alkali to ore>agitation speed. The optimum technological conditions
are obtained as reaction temperature of 550 °C, reaction time of 20 min, mass ratio of alkali to ore of 4:1 and agitation
speed of 400 r/min. The extracting ratio of SiO, is over 93% under the optimum conditions, the elements of iron,
magnesium and nickel are enriched in the residue, and the mass content of NiO is as high as 2.92%.
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Table 1 Chemical compositions of laterite-nickel ore (mass

fraction, %)

Si0, MgO Fe,0, AlLO4 NiO
49.30 27.20 15.80 5.05 1.29
Cr,0; TiO, MnO CaO

0.63 0.127 0.119 0.047
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Fig. 1 XRD pattern of laterite-nickel ore
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Table 2 Factors and levels

A B C D
Level Temperature/  Time/ m(ore)/  Agitation speed/
C min  m(NaOH) (rmin")
1 500 10 3:1 200
2 550 20 4:1 300
3 600 30 5:1 400

L SiO, 3B A VEM Fa br AT 1IEACIRES, IR0 45
AN 3 Frol. SRR 2272060 IE ARG 45 AT 4o it
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T T et LU RN 5 (0 S M A /N s 2) 20 B 475 il
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Table 3 Results and analysis of orthogonal test

Sample B C D a/%
No.
1 1 1 1 1 76.23
2 1 2 2 2 8147
3 1 3 3 3 85.19
4 2 1 2 3 89.68
5 2 2 3 1 93.44
6 2 3 1 2 8937
7 3 1 3 2 8753
8 3 2 1 3 89.82
9 3 3 2 1 88.06
Average | 80.960  84.480 85473  85.910
Average2 90.830 88577  86.403  86.123
Average3 88.803  87.540  88.720  88.563

R 9.867 4.097 3.247 2.653
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Fig.3 Effect of reaction time on extracting ratio of SiO,
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Fig.4 XRD patterns of residue at different reaction times
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Fig.5 Effect of mass ratio of alkali to ore on extracting ratio
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Fig. 6 Effect of agitation speed on extracting ratio of SiO,

26 WETHRS D

WA AP R e, WOREREAT L T, 45
W 4 Froll. L 4 w50, ksl A ALRER S
BAG, Kooy, me. B B o Rn

R4 BRI

Table 4 Chemical compositions of residue (mass fraction, %)

MgO Fe,04 ALOs SiO, NiO
41.14 33.71 7.36 4.72 2.92
CaO Cr,05 MnO TiO,
1.54 1.38 0.396 0.325
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Fig.7 XRD pattern of residue
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Fig.8 Typical SEM images of laterite-nickel ore(a) and

residues(b)
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