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Effect of high-temperature phase transition of serpentine mineral on
direct reduction roasting of laterite nickel ore

LIU Zhi-guo, SUN Ti-chang, GAO En-xia, WANG Xiao-ping

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

Abstract: The phase transitions of dehydroxylation and recrystallization will happen in the roasting process of serpentine
mineral in the laterite nickel ore. To study the effect of phase transition of serpentine on the direct reduction of laterite
nickel ore, the direct reduction roasting—magnetic separation test was conducted on two samples. The similarities and
differences of phase change of the two kinds of laterite nickel ore in the process of roasting and the influence on direct
reduction roasting were analyzed by TGA, XRD and SEM. The results show that two kinds of samples contain the same
main minerals of serpentine and goethite, and the TGA curves are similar. Olivine phase appears earlier in Sample 2 at
low temperature in the roasting process. The quartz phase appears in the final roasting mineral phases of Sample 2 but not
in that of Sample 1. Compared with Sample 2, there are more fracture in serpentine particles of Sample 1 after roasting.
Therefore, the nickel recovery rate of Sample 2 is lower.
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Table 1 Main element contents of two kinds of samples

Mass fraction/%
MgO SiO, ALO; Cr,0; MnO Co,04
1 1.49 34.69 12.81 16.39 3.03 227 1.34 0.8
2 1.46 26.68 15.32 24.81 431 193 0.94 0.36
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Fig. 1 XRD patterns of two samples: (a) Sample 1; (b)
Sample 2
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Table 2 Optimal test results of two kinds of sample

Sample No. Temperature/’C  Roasting time/min Reluctant content/% NCS content/% Nickel grade/% Nickel recovery rate/%

1 1200 50 2
2 1200 50 5

7
10

9.51
8.45

84.04
74.47
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Table 3 Roasting—magnetic separation results of two kinds of serpentine sample

Sample No.  Temperature/C Roasting time/min

Reductant content/%

Nickel grade/%

Nickel recovery rate/%

1 1200 50
2 1200 50

5 2.14
5 1.77

10.65
5.32
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Fig. 2 Thermogravimetric curves of two kinds of samples: (a)
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Fig. 3 XRD patterns of raw ore and roasting ore of two samples at different roasting temperatures: (a) Sample 1; (b) Sample 2
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Fig. 4 SEM images and EDS spectrum of

two roasted samples: (a), (b) Sample 1; (c),
(d) Sample 2; (¢) EDS spectrum of Point A
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