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Fig. 1 MnS,0q¢ concentration varied with reaction time under

different initial concentrations of MnS,0g
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Fig. 4 MnS,0q¢ concentration varied with reaction time under
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Fig. 5 MnS,04 decomposition kinetics at different initial
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decomposition under different initial concentrations
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Fig. 6 Decomposition kinetics of MnS,04 at different H,SO,
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Table 2 Rate constants and kinetics correlation coefficients of

MnS,04 decomposition under different acid contents

eo/(mol-L ™1 ki R’
1.0 0.0096 0.9004
12 0.0122 0.9479
1.4 0.0143 0.9755
1.6 0.0186 0.9319
1.8 0.0322 0.9822
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Fig. 7 Decomposition kinetics of MnS,04 with different

MnO, ore dosages
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Table 3 Rate constants and correlation coefficients of
decomposition kinetics of MnS,0g under different MnO, ore
dosages
Addition of MnO,/g ki R’
5.0 0.0244 0.9904
7.5 0.0269 0.9887
10.0 0.0322 0.9822
12.0 0.0353 0.9744
15.0 0.0389 0.9849
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Fig. 8 Decomposition kinetics of MnS,04 at different

temperatures
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Table 4 Rate constants and kinetics correlation coefficients of

MnS,04 decomposition at different temperatures

Temperature/ ‘C ki er
60 0.0016 0.9182
70 0.0030 0.9033
80 0.0042 0.8765
90 0.0143 0.9755
100 0.0278 0.9892
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Decomposition of manganous dithionate with
natural MnO, ore and kinetics study

DING Lin, YANG Lin, WANG Cheng, YAO Lu, JIANG Wen-ju, JIANG Xia

(College of Architecture and Environment, National Engineering Research Center for Flue Gas Desulfurization,

Sichuan University, Chengdu 610065, China)

Abstract: Manganese oxide desulfurization is a new desulfurization technology and coupled with the resource utilization
of sulfur simultaneous. However, the desulfurization process has an inevitable byproduct, the manganese dithionate
(MnS;,04), which affect the following resource utilization. In this study, the natural manganese oxide ore (J-MnO,)
strengthened low concentration MnS,0¢ decomposition was carefully studied. The effects of operation conditions,
including the original MnS,0Og¢ concentration, reaction time, temperature, slurry acidity and manganese ore addition on
decomposition of MnS,0¢ were discussed, and the kinetics was also analyzed based on these results. The results show
that the apparent reaction order of MnS,0¢ with natural MnO, ore is 2, and the activation energy is 74.8 kJ/mol, which is
a typically chemical reaction control process.

Key words: manganese oxide ore desulfurization; manganese dithionate (MnS,0g); natural MnO, ore; oxidation

decomposition; kinetics
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