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ABSTRACT

Nowadays, alternative energy and clean energy have received much recent
attention, leading to a need for highly efficient energy storage devices. Especially,
supercapacitors have been intensively focused on many industries, including modern
electronics and electric vehicles. This has led to the development of supercapacitors
with higher efficiency and lower costs. Therefore, in this research project, the synthesis
of manganese oxide (MnO,)-functionalized carbon nanomaterials (CNMs) and its
applications as electrodes in supercapacitors were studied. The research was divided
into 3 parts. The first part was to study the synthesis of CNMs by chemical vapor
deposition method using nickel nanoparticles (Ni NPs) to act as catalysts. Ni NPs can be
easily prepared by the DC electroplating method. It was found that the applied voltage
affects the size and uniformity of Ni NPs. At 1.5 V, an average size of Ni NPs was
approximately 55+3 nm and carbon nanotubes (CNTs), a layer of graphite paralleling to
the axis of CNTs, were obtained. After investigation of the electrochemical properties of
the resultant CNTSs, the specific capacitance was approximately 53 Fg'!, which is relatively
low value compared to previous studies. Thus, a hybrid CNMs and MnOy were further
studied to increase capacitance efficiency. The second part of the study was to study
the synthesis of CNMs and MnOy hybrid materials using manganese as a catalyst. The
manganese film was prepared by the DC electroplating method using manganese sulfate
as a precursor. It was found that the bamboo-like CNTs with a diameter of approximately
50 nm could be synthesized. However, the synthesized CNTs and MnOy hybrid materials
were low density. The optimum conditions need to be investigated to obtain high-
density hybrid materials. But with limitations of the research period, the third part of the
research was to study the decoration of MnO, on commercial CNTs with electroplating
using manganese sulfate as a precursor. It was found that MnO, nanosheet could be
decorated on CNTs. The phase of MnOy is the mixed phases of a.-MnO, and O-MnO,.
After investigation of the electrochemical properties of the resultant hybrid materials,
the specific capacitance, energy density and power density were approximately 144 Fg
', 12.80 Whkg! and 0.28 kWkg™ at the voltage range of 0.8 V. The increase in the specific
capacitance is due to the increase in the surface area of electrode from the hybrid

material, and the increase in faradaic reactions from manganese oxide nanosheets.
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