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Abstract: The nano-scale Pt-CeO,/C catalyst was prepared by the co-precipitation method. The results of transmission electron microscopy
and X-ray diffraction analysis show that the average size of Pt-CeO,/C noble metal particles (1.5~2.5 nm) is highly dispersed on the carbon
supports. Pt-CeO,/C and a commercial Pt/C catalyst from Johnson Matthey Company were investigated by cyclic voltammetry and
CO-stripping experiment. The cyclic voltammetry test shows that the Pt-CeO,/C catalyst has similar electrochemical surface area to Pt/C,
which indicates that the home-made Pt-CeO,/C catalyst has high electrocatalytic activity for hydrogen oxidation. From the CO-stripping
experiment, the Pt-CeO,/C catalyst showed very high CO tolerant activity compared to the Pt/C catalyst. We also fabricated the membrane
electrode assembly with Pt-CeO,/C or Pt/C catalyst on the anode (the cathode also used the Pt/C catalyst) and found that Pt-CeO,/C catalyst
showed higher performance than Pt/C catalyst. A tentative mechanism was proposed for a possible role of Ce as a co-catalyst in the Pt/C
system for CO electrooxidation.
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Fig. 1. XRD patterns of Pt/C and Pt-CeO,/C catalysts.
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Fig. 2. TEM images for Pt/C (a) and Pt-CeO,/C (b).
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Fig. 4. Cyclic voltammograms of Pt/C (a) and Pt-CeO,/C (b) cata-

lysts. Reaction conditions: N,-purged 0.5 mol/L H,SO, electrolyte,

room temperature, sweep rate 50 mV/s.
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Tablel Comparison of the integral area of hydrogen oxidation de-
sorption peak (Qu) and hydrogen electrochemistry surface area
(ECSA}) of the Pt/C and Pt-CeO,/C catalysts

Catalyst Qu/(mClem?) ECSAy (m?/g Pt)®
Pt/C 2.06 34.7
Pt-Ce0,/C 1.93 32.5

*ECSAL = Q4/(0.21x [Pt]), [Pt] = 0.03 mg/cm?.
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Fig. 5. CO-stripping voltammograms for Pt/C (a) and Pt-CeO,/C (b)
catalysts. Reaction conditions: 0.5 mol/L H,SO, electrolyte, room
temperature, sweep rate 50 mV/s.
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