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The synthesis of cryptomelane with raw product manganese sulfate from
manganese mines

FAN Chen-zi, LU An-huai and WANG Chang-qiu
(School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Raw product MnSO; H,O from manganese mines of Guangxi was utilized to synthesize cryptomelane by an inexpensive and
practical method. K-brinesstie was prepared by oxidation of the mixture of MnSO, and KOH solutions with soluble oxygen and exces-
sive OH ™, and then transformed to cryptomelane during the heating process. According to the experimental results, the optimal oper-
ational parameters were confirmed: 0.2 M MnSO; H,O and 1 M KOH in 500 mL system at room temperature reacted for 3 hours
with 30 L/min air flow rate and 100 r/min stirring rate; the precipitate was washed again and again till pH=12, and dried and ignit-
ed at 600C for 1 hour. The results obtained provide fundamental data for further processing of manganese product on a large scale.
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Fig. 1 XRD patterns of products at different basicity
B—K C— F— H—

B—K-birnessite C—cryptomelane

F—feitknechtite H—hausmannite



524 26
YR I BR S
4000F H 0 L/min {3000
3000
2000
w2
&2000 %
L i > L/min 1000
1000F ;
B 3 0 .
10 20 30 40 50 60 70 0
20/(°)
2 XRD
Fig. 2 XRD patterns of products at different flow rate of air
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Fig. 3 XRD patterns of products at different temperature
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Fig. 4 XRD patterns of products at different stirring rate
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Fig. 5 XRD patterns of products at different reacting time
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Fig. 6 XRD patterns of products at different washing condition
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Fig. 8 XRD patterns of products formed in different calcination spans of time and temperatures
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Fig. 9 Scanning electron microscope images of cryptomelane under optimal condition
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