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Effects of hydrothermal time and low-temperature heat

treatment on supercapacitor properties of 6-MnQO,
DU Wenhao s WANG Yifan, SHI Yiyuan, SU Chen, HU Yizhang » WANG Tao
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: 6-MnQO, was prepared with hydrothermal method under different reaction time by using
KMnO, as the raw material. Besides, low-temperature heat treatment(300 ‘C) was carried out for §~-MnO,
prepared under different reaction time. The growth mechanism of 6-MnQO, was revealed by SEM. The
morphology and crystallinity of 6-MnQO, were characterized by SEM, TEM and XRD. Furthermore, the
specific surface area of 6~-MnQ, was characterized by N; adsorption-desorption method. The electrochemical
performance of 6~MnQ, was tested by galvanostatic charge-discharge, cyclic voltammogram and AC
impedance spectroscopy. The experimental results indicate the crystallinity of 6-MnQO, increased and
specific capacitance gradually increased with the extension of hydrothermal treatment time. When current
density was 0.1 A/g, the specific capacitance of samples was as high as 264 F/g in 1 M Na, SO, after 10 h,
which was the best specific capacitance. The samples were further treated under 300 ‘C. The crystallinity
further increased, and physically-absorbed water lost a lot, thus leading to the decline of specific
capacitance. The results verify both the crystallinity of 6~-MnQO, and physically-absorbed water make
contributions to capacitive performance, and both are dispensable. With the rise of crystallinity, the
stratified structure of 6~-Mn(Q, becomes more stable. Meanwhile, the ability to store ionic charge continuously
strengthens. Physically-absorbed water on the surface contributes to enhancing wettability between electrolyte and
electrode material, reducing charge transfer resistance and generating large faradaic pseudocapacitance.

Key words: supercapacitor; hydrothermal method; low-temperature heat treatment; crystallinity;

physically-absorbed water; electrochemical performance
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