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Abstract

Direct methanol fuel cell (DMFC) can convert the chemical energy to
electrical power based on redox reaction by means of feeding methanol,
water and oxygen into the anode and cathode, respectively. To date, the
control of catalysts loading, size and dispersion to achieve high
performance is essential in DMFC. In this thesis, the nanotechnologies
were utilized to synthesize electrodes of the carbon supporter and
electrocatalysts. Hence, carbon nanotubes (CNTs) were grown by
microwave plasma enhanced-chemical vapor deposition on the carbon
cloth (CC) and the catalyst for CNTs growth was iron-titanium alloy
particles synthesized by ion: beam sputtering deposition. The directly
grown CNTs on CC not only reduced the interfacial resistance but also can
play important role in carbon supporter.

Furthermore, the colloidal 'method was used to synthesize the colloid
of Pt-Ru alloy nanoparticles, which the size of particle can be controlled in
the range of 2-3 nm. Afterward, the electrophoretic deposition technique
was introduced to control the loading of Pt-Ru particles onto the CNTs/CC.
The effects of extra-applied electric field and deposition time were
systematically investigated. The analysis of catalytic active, loading
amount of catalyst, and surface morphology were performed by the cyclic

voltammetry, ICP, XPS, XRD, SEM and TEM.
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