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Effect of Hydrothermal Treatment on Capacitance Performance of Manganese Dioxide
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Abstract: Manganese dioxide was prepared by chemical Co-precipitation. The XRD patterns indicate that the
main crystal structures of the sample are amorphous a-MnO, and y-MnO,. The sample hydrothermal treatment
shows stronger crystal phases, and the phase is a-MnO, and y-MnO, mixed phase. Electrochemical measurement
reveals that the specific capacitance of single electrode is 252.72 F-g™ and reachs at 299.15 F-g™' after hy-
drothermal treatment 18.37% higher than that before the treatment. Capacitance of the latter sample shows almost

no decline after 400 charge/discharge cycles.
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Fig.1 XRD patterns of sample A and B
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Fig.2 SEM images of sample A (a) and B (b)
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Fig.3 IR spectra of sample A and B MnO, powder
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Fig.5 Cyclic voltammograms of electrode A (a) and B (b) under different scanning speeds
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Fig.6  Constant current charge/discharge curves of electrode A (a) and B (b) under different current
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Fig.7 Charge/discharge curves (20th, 100th, 400th cycle) at constant current density of 5 mA-cm™ of electrode A (a) and B (b)
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Table 1

Capacitance evaluated from charge/discharge tests

Capacitance at 5 mA-cm™/ (F-g™)

Coulombic efficiency 1 / %

Cycle number

Electrode A Electrode B Electrode A Electrode B
20 252.72 299.15 94.53 99.43
100 243.06 292.84 95.02 98.45
400 222.36 283.85 93.55 97.79
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