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Selective Recovery of Nickel, Cobalt and Manganese in
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Abstract; Based on the technique for separation and recovery of metal ions in the leaching solution of spent lithium-ion
batteries, nickel and cobalt ions were efficiently separated from manganese ions in leaching solution by selective
precipitation of sulfide. The effects of pH value, addition coefficient of sodium sulfide, temperature and time for
precipitation on the precipitation rates of nickel, cobalt and manganese ions were systematically investigated. The results
show that the precipitation rates of nickel, cobalt, manganese and aluminum ions are 99.73%, 100%, 2.77% and
1.24% , respectively, after 6 min-precipitation at 25 “C with the addition of sodium sulfide at a coefficient of 1.5 and pH
of 5.0. An orthogonal experiment shows that factors of addition coefficient of sodium sulfide, pH value, precipitation
temperature and precipitation time have influence on the precipitation rates of nickel ions in a descending order, while
the various factors of addition coefficient of sodium sulfide, precipitation temperature, pH value and precipitation time
also have influence on the precipitation rates of cobalt ions in a descending order. It is found that the precipitation rates
of manganese and aluminum can reach 99.77% and 6.86%, respectively, after a 12 min-precipitation at 70 °C with
addition of sodium sulfide at a coefficient of 2.5 and pH of 6.0.
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