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The process and influence factors of the synthesis of manganese minerals
by the reactions between KMnQ, and bivalent manganese salts

MA Ge', LIU Fan', HUANG Li' and SUN l\/[eng—meng2
(1. Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtze River), Ministry of Agriculture,
Huazhong Agricultural University, Wuhan 430070, China; 2. College of Resources and Environmental Engineering,
Wuhan University of Technology, Wuhan 430070, China)

Abstract: Manganese minerals were synthesized by the reaction between KMnQ, and bivalent manganese salts.
Crystal structure characteristics of the synthetic minerals were investigated by means of X-Ray Diffraction
(XRD) and Scanning Electron Microscope (SEM). The effects of mole ratio R of Mn®" to Mn’ " (1:1, 1:2,
1:3 and 1:4 respectively), synthetic temperature (30°C, 50°C, 70C, 90C and 110°C respectively), and an-
jonic species (Cl™, SOF, and NO; respectively) on the formation of the minerals were discussed. The results
showd that the synthetic minerals were transformed from cryptomelane to birnessite with the decrease of R from
1:1 to 1:4, and the average oxidation state of manganese (AOSy,,) increased correspondingly. Anionic species
of the reactants affected the type and crystalline of the synthetic minerals. Within the experimental synthetic
temperature (30~110°C ), the crystallinity and AOSy, of the synthetic minerals rose slightly as the temperature
increased.
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Fig. 1 XRD patterns of the products synthesized at

different mole ratios R of manganese
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Table 1 Average oxidizability of manganese AOS,;, in the

products synthesized at different R Mn’

* Mn’* and

temperatures
R Mn?* Mn’* T AOSy,
1:1 110 3.61
1:2 110 3.75
1:3 110 3.81
1:4 110 3.91
1:3 90 3.77
1:3 70 3.75
1:3 50 3.76
1:3 30 3.74
2b
R 1:3 14
2c 2d
2 1
R 1 R 1:
1:4 3.61
3.91
2011
3Mn** +2MnO; +2H,0=5MnO,
+4H" 1
2MnO;, +4H" =4MnO, +2H,0
+30, 2

1
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