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Abstract: With sulphuric acid leaching solution of low-grade

silicon—magnesium nickel laterite ore as raw material, iron was

removed by jarosite precipitation, magnesium was removed using
sodium fluoride, nickel was precipitated and neutralized from the “
leaching solution. The effects of different factors on the removal
rates of iron and magnesium, and the loss rate and extraction rate of
nickel were investigated. The results demonstrated that after

oxidative pretreatment of the leaching solution by adding 4 mL/L =
hydrogen peroxide solution, the removal rate of iron reached DBPE & |

92.1%, the loss rate of nickel was 6.7%, and the main phase in the
residue was jarosite [NaFes(SO4)4(OH)12] with Na,SO4 as sodium

. . oy Na:SO ’ !
source for iron removal, solution pH controlled within 1.6~2.2 and = NaF | NaOH

reaction time of 1.5 h. After iron removal, magnesium ions in the -

filtrate were removed using sodium fluoride. Under the best
conditions of stirring speed 300 r/min, solution pH 5.5~6.0 and
addition of sodium fluoride 25 g/L, the removal rate of magnesium reached 90.9%, and the loss rate of nickel was 6.8%.
After the removal of impurities, nickel in the purified solution was extracted by neutralization and hydrolysis with
NaOH as precipitating agent. At room temperature, addition of 8 g/L NaOH, extraction rate of neutralized and
precipitated nickel was 95.1%. Nickel hydroxide products with purity of 99.5%, with an overall recovery rate of nickel
of 82.70%. The removal of impurity elements in the leachate and the extraction of valuable metal nickel are realized, which
provides technical support for the efficient utilization of the silico-magnesium type laterite nickel ore.
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Table 1 Chemical composition of leaching solution
Metal ion Ni Fe Co Mg Cu Zn Al Cr
Content/(g/L) 1.56 15.37 0.047 28.85 0.0096 0.0067 0.0042 0.0027
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Fig.1 Flowsheet of removing impurities and precipitating nickel from leaching solution of laterite nickel ore
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Table 2 Concentrations of Fe and Ni ions in filtrate after iron

removal
Temperature/C 80 85 90 95
Fe ion concentration/(g/L) 34 2.19 1.95 1.87
Ni ion concentration/(g/L) 1.1 1.04 1.08 1.06
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Fig.2 Removal rate of iron ion and nickel loss rate at different
temperatures
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Table 3 Concentrations of ions of Fe and Ni in filtrate after
removal iron with H>O> pretreatment
Addition of H,0,/(mL/L) 1 2 3 4 5
Fe ion concentration/(g/L) 1.98 1.72 1.14 0.87 0.69
Ni ion concentration/(g/L) 1.09 1.05 1.02 1.04 0.94
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Fig.3 Removal rate of iron ion and nickel loss rate after
pretreatment with H202
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Fig.4 XRD pattern of filter residue after removal iron
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Table 4 Chemical composition of filtrate after iron removal

Metal ion Ni Fe Co Mg

Content/(g/L) 1.46 1.21 0.032 27.64
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Fig.5 Effects of pH of solution on removal rate of magnesium ion and nickel loss rate
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Fig.6 Effect of NaF addition on removal rate of magnesium ion
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Table 5 Chemical composition of the purification liquid
Metal ion Ni Fe Co Mg
Content/(g/L) 1.36 1.18 0.026 2.93
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