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The Pt-CeO,/C is one of the best catalyst candidates for proton exchange membrane direct methanol fuel cell
(DMFC)?!, which converts the chemical energy of methanol to electric energy by electrochemical reactions in
the catalyst layers. This type of device is suitable for long-range electric vehicles as the refuelling only takes
few minutes. However, the low activity and degradation of catalyst layers prevent DMFC technology from
being commercialised?.

The Pt-CeO,/C is a catalyst with good tolerance against the intermediate poisons from the methanol
oxidation reaction (MOR) in DMFCs!. However, the influence of CeO; particles with different sizes on the
electrochemical activity of Pt-CeO,/C catalyst has not been investigated. The gap in our understanding of the
influence of CeO, particle size is crucial as CeO; impacts the electrochemical activity of Pt-based catalysts.
Besides, according to the X-ray photoelectron spectroscopy results by Lu et al.2, the presence of CeO:
particles increases the ratio of Pt in higher oxidation state in the Pt-CeO,/C catalyst. Therefore, the
electrochemical activity of Pt-CeO,/C catalyst synthesised by Lu et al. was enhanced because of that.
However, in the previous study by Scibioh et al.3, the electrocatalytic activity of Pt-CeO,/C was enhanced
due to the higher Pt° proportion. This conflict leads us to the question whether the thermal treatment using
hydrogen gas can increase the Pt proportion, and therefore, improve the electrochemical activity of the
Pt-CeO,/C catalyst.

This study undertook the synthesis and characterisation of the Pt-CeO./C and Pt-CePO./C catalysts,
both containing CeO, and CePO, compounds with diverse particle size (ranging from 3 nm to 0.8 um). The
success of the synthesis of Pt-CeO,/C particles with various sizes was confirmed by X-ray diffraction,
scanning and transmission electron microscopy. The thermal treatment with the hydrogen gas was conducted
for these materials. The electrochemical activity for MOR was evaluated using cyclic voltammetry and
chronoamperometry (CA) measured in the mixture of 0.5 M H,SO4 and 1 M CH3OH.

The hydrogen post-treatment was found to significantly alter the structure of Pt-CeO./C and Pt-
CePO./C catalysts. The MOR electrochemical activity and durability of the Pt-CeO./C material containing
0.8 um CeO; particles were enhanced after the hydrogen post-treatment, while the MOR activity and
durability at the Pt-CePO4/C were dramatically reduced. There was no significant influence of hydrogen
post-treatment on the MOR activity of the Pt-CeO,/C catalyst containing 3 nm CeO; particles. The MOR
activity of the Pt-CeO/C and Pt-CePO./C catalysts at the end of the CA at 0.85 V vs RHE was stable and
was as high as 200 A gei . These results for MOR activity are as high as for other state of art Pt-CeO./C
materials®.
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