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ABSTRACT

Aim of this work is to improve fuel cell catalysts to amplify surface area and
enhance efficiency of catalytic reaction. The carbon nanotubes (CNT) supports were
functionalized by various acid solutions, and then further electrodeposited the Pt metal
nanoparticles for studying the effects of support surface modification on catalyst
activity. The results were found that the CNT support surfaces had richer oxygen-
containing functional groups after acid treatment. Cyclic voltammetry (CV) and
chronoamperometry (CA) measurements were performed to investigate the prepared
catalyst performance. It was found that the significant improvement of catalyst surfaces
IS a consequence of the collaboration between the Pt metal nanoparticles and
oxygenated groups on the functionalized CNT supports. Additionally, those attributes
significantly enhanced the ethanol electrooxidation performance. Moreover, the HNO3

solution was found the best promising oxidative acid for CNT functionalization.

The functionalized CNT was also modified by MnzOas; name as Mnz0s-CNT
before deposition of metal catalysts (e.g. Pt and Pd) on Mn3O4s-CNT for catalyst
preparation. Those catalysts were prepared by improved polyol method and labeled as
Pt/Mn304-CNT, Pd/Mn304-CNT, PtPd/Mn304, PtPd3/Mn304-CNT and PtsPd/MnsOz-
CNT. Morphology, composition and crystallinity of the synthesized electrocatalysts
were characterized by fourier transform infrared (FT-IR) spectroscopy, x-ray diffraction

(XRD), transmission electron microscopy (TEM) and selected-area electron diffraction

f



(SAED), field emission scanning electron microscopy (FE-SEM) and energy dispersive

X-ray spectroscopy (EDS).

It was shown that Mn3O4 nanoparticles are dispersed and covered the surface of
the functionalized CNT. The various atomic weight ratios of 10 wit% PtxPdy
nanoparticles are also uniformly dispersed on Mn3O4s-CNT with the particle size of 1-4
nm. Their electrocatalytic performances in ethanol oxidation were investigated. The
PtPds/Mn304-CNT catalyst exhibits higher catalytic activity and stability than the others
and also commercial PtRu/Vulcan XC-72 catalyst. It is proposed that the modified CNT
surface and addition of metal oxides and noble metal can develop active sites for
ethanol oxidation, which catalytic performances were improved. These results imply
that the prepared various atomic ratios PtxPdy/Mn3Os-CNT nanocomposites could be

promising electrocatalysts for enhanced performance of DEFCs applications.



