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Crystal structure of Pt nanoparticle modified carbon catalyst for a
hydrogen-oxygen style fuel cell
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Pt nanoparticle modified carbon catalysts for a hydrogen-oxygen type fuel cell have been prepared by a direct
hydrogen bubbling method and the dependence of its catalytic properties on the crystal structure of the Pt
nanoparticles and the carbon materials employed were discussed. Surface diffraction measurements carried
out at the SPring8 (beam line BL02B2) showed typical fcc diffraction profile for a Pt/multi-walled carbon
nanotubes (MWCNTS) catalyst (core diameter of 5.1 nm), while no diffraction signal were observed for a
Pt/carbon black (CB) catalyst (core diameter of 1.8 nm). The maximum power output from the fuel cell
measurements of Pt/CB was twice as that of PUMWCNTs, suggesting the phase transition of Pt nanoparticles

on CB, from solid phase to cluster phase, derives high performance of the fuel cell.
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Fig. 1. TEM image of Pt nanoparticles adsorbed on (a) a
carbon black and (b) a multi-walled carbon nanotubes.
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Fig. 2. Surface diffraction profiles and plots of cell
potential and power density vs. current density for Pt
nanoparticle modified carbon catalysts.
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