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Table 1 Main elements content of laterite nickel ore %
i Ni TFe MgO Si0, Al, 0,4 Ca0 Cr, 05 MnO CoO
i 1.24 16. 00 25.64 33.17 1.99 0.34 1. 10 0.40 0.07
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Table 2 Main elements content of nickel-bearing pyrrhotite %
i'%ax Ni TFe S Si0, MgO Ca0 Al Oy Cu Co

e 1. 16 57.9 30. 66 3.94 2.50 0.29 0.26 0.10 0.031

A: EMRB (FeO(OH))

B: JREkG(Fe,0,)

C: IE8UA (Mg Si,0(0H),)
D: 1 3£(Si0,)
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Fig.1 XRD analysis results of laterite nickel ore
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Table 3 Additives used in the test
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Table 4 Composition analysis of coal used in the
test (air dry basis) %

BWIIE ks oy RSy BER &6
R 13.00 11.55  27.15  47.70 0. 60
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Table 5 Main equipment and its models used

in the test
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Fig.2 Principle flow chart of the test
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Fig.3 Principle process of co-reduction and
comprehensive utilization of laterite nickel

ore and nickel-bearing pyrrhotite
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Fig.4 Coal consumption test results
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Fig.5 The roasting temperature test results
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Fig.6 Sodium sulfate dosage test results
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Fig.7 Calcium oxide dosage test results
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Fig.8 Calcium fluoride dosage test results
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Fig.9 Morphology and elemental distribution
of the roasted products after roasting with

calcium fluoride for 5 min
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Fig.10 Experimental results of co-reduction of
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laterite nickel ore and pyrrhotite oxidized

roasted product
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Fig.11 SEM scanning diagram of roasting products
of magnesia laterite nickel ore under different

roasting conditions
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Experimental study on synergistic recovery of ferronickel by co-reduction of
magnesian laterite and nickel-bearing pyrrhotite
LIU Zhi-guo' , HE Zhi-hong®, KANG Jin-xing', YU Chuan-bing', DENG Chao-an'

(1. China ENFI Engineering Corporation , Beijing 100038, China;

(2. Yiliang Chihong Mining Co. , Lid. , Zhaotong 657000, China)
Abstract; Considering low Ni recovery from the reduction product of high-Mg nickel laterite and difficult recovery
of Ni from pyrrhotite, the oxidation roasting product of pyrrhotite was used as an additive to promote the migration
and growth of ferronickel particles in the direct reduction of high-Mg nickel laterite and to improve the follow-up
magnetic separation effect of ferronickel particles from roasting slag. The test results show that under the conditions
that magnesian laterite containing 1.24% nickel and the oxidation roasting product of pyrrhotite containing 1. 16%
nickel are mixed at a mass ratio of 1: 6, with 6% reduced coal and 6% calcium fluoride added, for roasting at 1
200 C for 50 min, followed by grinding and magnetic separation, the ferronickel product with Ni grade of 4. 26%
and Ni recovery of 91. 85% can be obtained. By using this method, the comprehensive recovery and utilization of
magnesian laterite and nickel-bearing pyrrhotite can realized and new ideas have been provided for fully utilization
of refractory resources.
Key words; high-Mg nickel laterite; nickel-bearing pyrrhotite; refractory resources; ferronickel recovery; co-

reduction; beneficiation-metallurgy combined process



