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Reductive leaching of manganese from manganese anode slag

NIU Sha-sha, WANG Zhi-xing, GUO Hua-jun, LI Xin-hai, PENG Wen-jie, HU Qi-yang, ZHANG Yun-he

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Orange peel was used as reductant for reductive leaching of manganese anode slag, which was featured by
intractable treatment and lead-rich, and sulfuric acid was used as leaching solvent. By using manganese anode slag from
electrolytic manganese plant as raw materials, the effects of dosage of orange peel and sulfuric acid, leaching time and
temperature on the leaching ratio were studied. The results show that the leaching recovery of Mn reaches 96%, while the
leaching recovery of Pb is only 0.2% under the conditions of leaching temperature 80 °C, leaching time 2h, the ratio of
solid to liquid 1:4, the mass ratio of orange peel to slag 1:5 and the mass ratio of acid to material 1.2:1. The experiment

proves that extracting manganese from anode slag in sulfuric acid using the orange peel as reductant is highly effective.
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Table 1 Chemical composition of manganese anode slag

(mass fraction, %)

Mn Pb Fe Ca Na Mg
42.10 5.15 0.02 0.01 0.02 0.57
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Fig. 1 XRD pattern of manganese anode slag
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Fig. 2 Infrared spectrum of orange peel
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Fig. 3 Effect of mass ratio of orange peel to manganese anode
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Fig. 4 Effect of leaching temperature on leaching recoveries

of manganese and lead
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Fig. 5 Effect of leaching time on leaching recovery of

manganese
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Fig. 6 Effect of mass ratio of sulfuric acid to manganese
anode slag on leaching recoveries of manganese and lead

(Orange peel dosage is 2.0 g)
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