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An experimental study of the atmospheric sulfuric acid leaching of the
serpentine-type nickeliferous laterite ores
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Abstract: With the increase of Ni demand and decrease of high-grade nickel sulfide resources, the utilization of
nickeliferous laterite ores has aroused considerable attention among geologists. On the basis of the mineralogical
study, the atmospheric sulfuric acid leaching of the serpentinic nickeliferous laterite ores was carried out, and the
optimized conditions were gained, i.e., 1 mol/L of the sulfuric acid concentration, the ratio of liquid and solid
of 10, not less than 70°C of the reaction temperature, about 6 h reaction time and about 65% ( —76 um) grind-
ing fineness. The leaching ratios of Ni, Fe and Mg of the nickeliferous laterite ores are 94.4%, 72.1% and
88.64% , respectively. The results achieved by the authors provide the scientific support for the economical uti-
lization of this type of nickeliferous laterite ores.
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Fig. 1 XRD pattern of the nickeliferous laterite ores
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Table 1 The main chemical composition of the nickeliferous

laterite ores

H2# s> Ni Co Zn Fe Cn0; SO, ALO;
TH 0.85 0.04 0.03 15.39 8.76 27.97 1.93 17.13
RS KO NayO CaO TiO, MnO  P,Os  Cl HE#%
FHE0.14 0.40 0.21 0.14 0.28 0.41 0.05 9.85
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Table 2 EPMA results of the main minerals of the nickeliferous laterite ores
7| K,O Na,O MgO Cr,04 CaO SiO, ALO; MnO TiO, FeO NiO Total
WECH  0.01 0.01 36.14 0.16 0.06 39.65 0.05 0.07 0.00 6.98 1.09 84.21
WECHE  0.02 0.01 36.55 0.10 0.04 40. 64 0.00 0.02 0.00 6.13 0.72 84.22
s 0.02 0.04 39.02 0.05 0.03 39.23 0.07 0.04 0.00 5.19 0.79 84.47
WEH 0.00 0.00 39.59 0.06 0.05 40.94 0.08 0.04 0.00 4.70 0.73 86.18
ECHE 001 0.00 42.02 0.01 0.06 39.09 0.01 0.03 0.00 4.88 0.55 86.66
KA 0.02 0.00 10.50  53.63 0.03 0.07 15.27 0.32 0.29 19.04 0.05 99.22
A 0.03 0.01 11.22  56.88 0.03 0.01 13.23 0.32 0.25 17.07 0.07 99.12
Renfi 0.00 0.00 11.45 53.26 0.00 0.07 16.55 0.31 0.38 18.25 0.04 100.31
LA 0.00 0.01 5.44 52.54 0.01 0.07 15.08 0.38 0.23 26.62 0.00 100.39
REwf0.00 0.03 8.85 53.45 0.03 0.06 15.08 0.31 0.30 21.64 0.07 99.81
FEYH0.00 0.00 0.80 0.25 0.08 0.22 0.00 0.23 0.00 87.59 1.48 90.64
FEYH 0.00 0.00 1.55 0.05 0.07 0.54 0.02 1.34 0.01 86.43 0.00 90.02
HFEYH 0.00 0.04 0.83 4.14 0.04 0.07 0.00 0.07 0.07 83.70 1.52 90.48
YA 0.00 0.04 36.24 3.92 0.01 36.83 9.31 0.02 0.00 2.18 0.19 88.74
WA 0.00 0.01 38.63 0.93 0.05 43.26 0.54 0.06 0.00 2.46 0.43 86.38
A 0.00 0.01 36.98 2.87 0.01 40.23 4.96 0.04 0.00 2.58 0.37 88.05
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Fig. 2 Leaching of the nickeliferous laterite ores
under different sulfuric acid concentrations
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Fig. 3 Leaching of the nickeliferous laterite ores
under different ratios of liquid and solid
100
90 - r///f/&_"r—&H”4
= gof
H#
H
L]
T0
60 | —0—Ni
—Oo—Fe
—4— Mg
Sﬂ " L L i 1 L "
50 60 70 80 90 100

R iR/ C

4 TR RS BE TR AL AR IR R R
Fig. 4 Leaching of the nickeliferous laterite ores at

different reaction temperatures
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Fig. 5 Leaching of the nickeliferous laterite ores under

different reaction spans of time
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Fig. 6 Leaching of the nickeliferous laterite ores

under different grinding finenesses
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