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Abstract: The treatment of laterite ore by
pressure leaching wusing nitric acid
medium was studied. The nitric acid

pressure leaching of nickel laterite was

feasible based on series experiments for | ericore /
R MgO
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85% Ni and Co, 80% Mg, over 60% Al = \ < Hydroside Ni & Co

and less than 1% Fe were extracted, and S"'“{fc:‘c’lzfgsure —

Iron-rich concentrate

iron slag including 55% Fe was produced
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followed by optimal conditions of
leaching temperature of 190°C, leaching duration of 60 min, initial concentration of nitric acid of 330 kg/t and liquid
to solid ratio ranged from 1.5:1 to 1.7:1 mL/ g. Then Fe, Al and Ni, Co in the leaching solution were separated and
enriched further, by the step of replenishing MgO. When the temperature was 85°C and the pH was around 3.0, 95%
Fe was removed. Then with controlled pH among 4.0~4.3, more than 99% Al was removed and more than 90% Sc was
in the slag with Al which contained nearly 1000 g/t Sc. With increased pH among 7.5~8.0, Ni and Co were precipitated
completely to produce hydroxide Ni, Co slag including 24.8% Ni and 2.3% Co. The residual Mg(NOs3); solution was
first evaporated and then thermal decomposed at 500°C to obtain MgO. The nitrogen oxide gas generated by thermal
decomposition was recovered to regenerate HNOs. The efficiency of recycled HNO3; was more than 92% in the
atmospheric pressure.
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Table 1 Composition of limonitic laterite ore

Element Ni Fe Co Al Mg
Content/% 0.88 43.42 0.070 2.86 2.03
Element Mn Cr Ca SiO, Sc/(g/t)
Content/% 0.49 1.81 0.09 8.93 30

G. Goethite, hydrogoethite H.Hematite M. Magnetite
«  F. Alumchromite K. Kaolinite T.Talc S. Serpentine
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Fig.1 XRD pattern of representative laterite ore
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Fig.2 Flow chart of nitric acid pressure leaching process for laterite ores
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Fig.3 Effect of nitric acid initial concentration on leaching rate
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Fig.5 Effect of leaching duration on leaching rate
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Table 2 Leaching rates of valuable components under
optimal conditions
Element Ni Co Fe Al Mg Sc
Leaching rate/% 85.4 86.2 0.78 62.3 81.2 92.0
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Table 3 Composition of the mixed leaching solution

Element Ni Co Fe Al Mg Sc Fe?*
Concentration/(g/L) 5.02 040 241 11.81 11.11 0.049 0.037
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Table 4 Chemical compositions of the products of the different processes

Composition/% Ni Co Fe Mg Al Cr SiO, Sc/(g/t) Others!
Iron-rich slag 0.22 0.011 55.01 1.32 1.56 1.90 11.27 8 29.459
Enrichment of Al and Sc 0.09 0.003 0.49 1.98 25.14 0.58 2.66 968 69.237

Hydroxide of Ni and Co 24.80 2.30 1.02 2.28 1.48 - 2.7 - 65.6
Light MgO 0.002 — 0.001 58.20 0.002 - 2.01 — 39915

Note: 1) Mainly oxygen and water of crystallization.
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