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Abstract — In order to improve the specific capacitance of amorphous hydrous manganese oxide (MnO,) for super-
capacitors, it is made into composites with vapour-grown carbon nanofibers (VGCF) having the VGCF ratio as 40 wt%
in the composites. The electrochemical properties of these composites are investigated in 1.0 M Na,SO, by cyclic vol-
tammetry (CV), impedance measurements and chronopotentiometric charger/discharger. The composite with 40 wt%
VGCF shows the superior electrochemical performance, whose specific capacitance (based on the mass of MnO,, 0.8
mg/cm?) is 380 F/g at 20 mV/s and 230 F/g at 500 mV/s. Also, the cycle-life testing of this electrode carried out for
3,000 charge/discharge cycles at 2.0 mA/cm? shows 97% capacitance retention.
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Fig. 1. Scanning electron micrographs of (a) VGCF (20 wt%)/MnO,,
(b) VGCF (40 wt%)/MnO,, (c) Super-P (20 wt%)/MnO, and
(d) Super-P (40 wt%)/MnO, composites.
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Fig. 2. Cyclic voltammograms of composite electrodes recorded in 1.0 M Na,SO, electrolyte at the scan rates of (a) 20 mV/s, (b) 100 mV/s, (c) 300

mV/s and (d) 500 mV/s.
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Fig. 3. Specific capacitances of the composite electrodes as a function
of scan rate.
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Fig. 4. Impedance spectra of the composite electrodes recorded in the
frequency range of 100 kHz to 0.01 Hz at a bias potential of
0.45 V and an ac perturbation of 10 mV. Inset: Magnified
view of the impedance data obtained during initial high-fre-
quency measurements.
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Fig. 6. Impedance spectra of the VGCF (40 wt%)/MnO, composite
electrode measured before and after 3,000 cycles at an applied
current loading of 2.0 mA/cm?. Frequency: 100 kHz to 0.01
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trode at various applied current densities.
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