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Abstract
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Project Title: Preparation of pure and composite manganese oxide films

for supercapacitor electrode
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In this work, MnO, mixed with polyaniline and carbon nanotube (CNT) films as
supercapacitor electrodes were prepared by hydrothermal and electrophoretic
processes, respectively. In case of MnO, mixed with polyaniline film electrode, MnO,
films were hydrothermally grown directly onto stainless-steel substrates. MnO, with a
cube-like structure was observed by using scanning electron microscopy and
transmission electron microscopy. The measured sizes of the cubes were in the range
of 270 -820 nm. The specific capacitance (SC) of the 3 -hour and 5 -hour
hydrothermally grown MnO, films were ~13.8 and ~20.2 F/g, respectively. The low
values of the SC of the hydrothermally-deposited MnO, films are attributed to their
high series resistances of 1.73-2.06 Q. However, the specific capacitance was greatly
increased, up to ~226 F/g, after a polyaniline polymer had been added into the MnO,
hydrothermal reaction, there by producing a composite of the MnO, and the
polyaniline polymer. This SC improvement was attributed to the reduction of the

electrode series resistance to 0.93 Q.

In case of MnO, mixed with CNT film electrode, MnO, and composited MnO,-
CNT electrodes were prepared by the electrophoretic deposition onto the stainless
steel substrates at voltage of 3 V and 30 s. The SC of pure MnO; film was about 60
F/g. The SC of the composited MnO,-CNT films were 300, 206 and 169 F/g for 0.04 g,
0.06 ¢ and 0.08 g of CNT, respectively. The high specific capacitance of the
composited MnO,-CNT film should be due to the large film surface area, the co-

active storing materials and the increase of the film conductivity.
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