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Enrichment of nickel ions by ion-exchange adsorption from
leaching solution of nickel-bearing laterite
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(1. Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China;
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Abstract: An efficient method for extracting nickel from leaching solution of nickel-bearing laterite was carried out. A
PVC column (d 150 mm X 1800 mm) filled with 12 L CN27 ion exchange resins was employed to enrich nickel ions from
the sulfuric acid leaching solution of nickel-bearing laterite coexisting with high concentration of magnesium and iron
ions. The effects of operational parameters on the valid adsorption quantity and efficiency of resin were studied, such as
pH in initial solution, mass concentrations of Ni*" and Fe*" and flow velocity, as well as contact time. The results indicate
that effective utilization efficiency and adsorption capacity are 85%—93% and 58.0 g/kg, respectively, while the resin
becomes saturated under the conditions of Ni*" initial mass concentration of 2.5 g/L, pH of 4.5, and flow velocity of 1.0
L/min. Moreover, the valid adsorption capacity can reach 41.8—42.0 g/kg when controlling Ni mass concentration of
drainage under 1.0 mg/L under the conditions of Ni** initial mass concentration of 2.5 g/L, pH of 4.5, and flow velocity of
1.0 L/min, and the obtained solution contains more than 54 g/L Ni2+, which is 25 times more than that in the initial
solution. Finally, the nickel adsorption on the resin will decrease when the content of Fe in the initial solution increases,
resulting in the lower Ni*" concentration in the rich solution as well as the Fe concentration increases in the rich solution.
The dilute nickel solution can be effectively enriched by ion-exchange adsorption to a much higher concentration that
meets the electrowinning process, and also effectively removes the impurities.
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Table 1 Chemical composition of leaching solution of high

magnesium ferruginous laterite nickel ore
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Fig. 2 Effect of pH on valid adsorption efficiency of resin at

saturated adsorption
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Fig. 3 Effect of pH on valid adsorption amount of metal ions
at saturated adsorption

Table 2 Effect of pH on concentration of enriched solution and recovery of nickel

Enriched solution content/(mg-L )

pH Ni recovery rate/%  Volume/L N o e Mg NG
2.0 38.5 8.005 21640 337.8 172.2 3047 1106
3.0 68.7 8.009 38580 508.2 133.7 75.83 1252
4.0 98.7 8.105 54804 704 110.8 93.02 2815
4.5 99.7 8.004 56065 702 111.6 96.06 2442
5.0 85.6 8.008 48110 697 113.8 103.9 1834
6.0 45.9 8.006 25800 278 1919 3041 1669
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