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Effect of PVP on the Dispersity of Pt Nanoparticles and Catalytic
Activity in Synthesis of Pt/C Catalysts for Fuel Cell
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Abstract Pt-loaded carbon black for the catalyst of a PEM fuel cell was synthesized with different molar ratios of
polyvinylpyrrolidone and H,PtCls solution to improve the dispersion of Pt nanoparticles on carbon black and decrease the size
of Pt nanoparticles. From transmission electron microscopy results, Pt nanoparticles of a size of approximately 2 nm were highly
dispersed when the polyvinylpyrrolidone concentration was 10mM. The electrochemical activity of the synthesized Pt/C catalysts
was investigated by cyclic voltammetry, showing that the as-synthesized Pt-loaded carbon black catalyst had the best activity at

a polyvinylpyrrolidone concentration of 10 mM
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Fig. 1. TEM images of Pt-loaded carbon black synthesized according to the concentration of PVP; (a) 50 mM, (b) 10 mM,

(¢) 5mM, (d) 1 mM and (e) 0.5 mM.
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Fig. 2. TEM images of Pt-loaded carbon black after heat-
treatment at various temperatures (PVP : 10 mM). (a) 100°C,
(b) 200°C, (c) 300°C and (d) 500°C.
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Fig. 3. XRD curves of Pt-loaded carbon black after heat
treatment at the various temperature. (A: Pt)
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Fig. 4. Cyclic voltammogram of the Pt-loaded carbon black
synthesized with 10 mM of PVP according to the temperature.
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Fig. 5. Cyclic voltammogram of the Pt-loaded carbon black
synthesized according to the different concentrations of PVP.
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Fig. 6. Cyclic voltammogram of the Pt-loaded carbon black
synthesized according to the different concentrations of PVP
after heat-treatment at 200°C.
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