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Preparation of Mn, O, from Electrolytic Manganese Anode Slime
and Its Morphology Control

LONG Tengfa'?, DU Jiaying'*, ZHANG Kaini"*, JIN Yao"”, TANG Wenli'>, TANG Gengfei’
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Guangxi, China; 2. College of Environment and Resources, Guangxi Normal University, Guilin 541006, Guangxi,
China ; 3.Jingxi Daxinan Manganese Co. , Lid., Jingxi 533803, Guangxi, China)

Abstract; With electrolytic manganese anode slime as raw material and high-purity manganese sulfate as the precursor,
manganese tetroxide ( Mn,0, ) particles were prepared via a two-step oxidation method. The response surface
methodology was adopted to optimize the processing parameters. On this basis, the effects of surfactants on the particle
size, specific surface area and micromorphology of Mn,0, were systematically investigated. The results show that under
the optimal conditions including manganese and ammonia in a molar ratio of 1:2, reaction temperature of 65 °C and
reaction time of 40 min, the manganese content of the synthesized Mn,0, reaches 71.1%. Surfactants exert negligible
impacts on the phase composition and manganese content of Mn,0,, but obvious effects on its microscopic surface
morphology, specific surface area and particle size. The Mn;0, synthesized by adding polyvinylpyrrolidone presents a
quasi-spherical morphology with uniform particles and narrow size distribution. With a particle size of 32.65 nm and a
specific surface area of 18.49 m’/g, the synthesized product satisfies the quality standard of high-purity Mn,0, in terms
of manganese content.

Key words: electrolytic manganese anode slime; Mn,0,; two-step oxidation method; morphology control; response

surface methodology ; surfactant
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Table 1 Range and level of independent variables for
response surface optimization
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At SR AL
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X, T/ min 20 60 100
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Table 2 Test results of BBD response surface

e LFEs T,/C T/min Mn/NH,* Mn &/ %
1 15 60 60 0.66 70.18
2 2 80 20 0.66 68.51
3 1 40 20 0.66 65.59
4 4 80 100 0.66 65.71
5 10 60 100 0.33 66.34
6 3 40 100 0.66 64.15
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8 11 60 20 1.00 58.46
9 14 60 60 0.66 69.43

10 9 60 20 0.33 66.08
11 7 40 60 1.00 57.53
12 12 60 100 1.00 59.33
13 5 40 60 0.33 60.93
14 6 80 60 0.33 70.62
15 8 80 60 1.00 57.65
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Mn-0 5.15 4.42 0.55 0.02
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