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and manganese in the raffinate is high. Direct precipitation of cobalt will affect the purity of cobalt hy-
droxide products, so neutralization precipitation method is used to remove iron. For the iron slag pro-
duced in the neutralization process, the cobalt content in the slag was reduced by slurry washing. The
single factor and orthogonal experiments of iron slag slurry washing process conditions were carried out to
analyze the effects of different washing water, pH value of reaction end point, time and liquid-solid ratio
on cobalt washing efficiency and iron leaching rate in iron removal slag. The results show that the cobalt
content of the obtained iron slag is less than 0. 1% , the cobalt washing efficiency reaches 85% , and the
iron leaching rate is less than 10% when the cobalt precipitation lean solution is used for washing, the re-
action end point pH value is 3, the liquid-solid ratio is 5: 1, and the washing time is 30 min.

Key words: neutralization precipitation; iron slag washing; slag containing cobalt; pH value; slurry;

water balance

(L% 48 W)

Removal of Calcium Ions from Manganese Sulfate
Solution by Extraction

CAO Min, FU Guoyan, LIN Jieyuan, HAN Guoqiang, SUN Ninglei
( China ENFI Engineering Corporation, Beijing 100038 , China)

Abstract: Due to the rapid development of the battery industry, manganese sulfate, as the main raw ma-
terial for the cathode material of lithium ion batteries, the requirements of its product quality and perform-
ance are getting higher and higher. A new method with low cost and large-scale separation of calcium
from manganese sulfate solution is urgently needed. In this paper, the extractant P204 with low toxicity
and low price to human body was used to extract calcium preferentially, and then the manganese saponifi-
cation mechanism was used to inhibit the extraction of manganese ions. The calcium ions in manganese
sulfate solution were removed without losing manganese ions, and a solution that meets the requirements
of battery-grade high-purity manganese sulfate extraction was obtained. The effects of aqueous phase e-
quilibrium pH, extraction temperature, O/A ratio, saponification rate and extraction stage on the separa-
tion efficiency of manganese and calcium were investigated. The experimental results show that the opti-
mum conditions for calcium extraction by P204 are as follows: sodium saponification rate of 15% , pH
value of 2, extraction temperature of 35 °C, O/A ratio of 1: 1. 5. After 30-stage manganese soap cross-
flow extraction, the calcium concentration in the manganese sulfate solution after extraction was 0.02 g/L,
the calcium extraction rate was 94.47% , and the manganese loss rate was only 0. 02% .

Key words: manganese sulfate solution; manganese soap ; sodium soap; solvent extraction; separation of

calcium and manganese; cross-flow extraction



