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Abstract

Degradation of a carbon-supported Pt (Pt/C) catalyst used at the cathode of polymer electrolyte fuel cells
was investigated. The Pt/C sample was prepared by the polygonal barrel-sputtering method. The results
showed that the Pt nanoparticles were highly dispersed on the powder carbon support. The cyclic
voltammograms of the prepared Pt/C sample showed that the Pt particles were electrochemically cleaned
by 100 repetitions of the potential cycling. Further continuation of potential cycling, however, resulted in
the gradual decrease in H adsorption/desorption currents, indicating a loss of the electrochemical surface
area (ESA) of the deposited Pt. Note that the ESA obtained after the 4000th potential cycling was ca. 20%
of that at 1st potential cycling, and the decrease in the ESA is most likely attributed to the growth and
aggregation of the deposited Pt particles.
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A2 72 % & K FEWBLAS BT IZA L (1 2(C)) . 4000 [ H o CAPTEE

TIEAKRFEWMAE BT OB N E HIZBHFIC/72 -7 (X1 2(D)) . Figure 1 Typical TEM images of

SOEIRYA L) v I RAE KT T AOEEET-IcfE (A) prepared PUC sample (Pt 24
o )

SR (R L CEEEBRE 217> T b b, cofe ro) and (B commercially

available Pt/C sample (Pt: 40
DOFBPERENZ ERH BN R o7, wt.%).
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Figure 2 Cyclic voltammograms of prepared Pt/C sample obtained at (A) 1st potential cycle, and after (B)
100th, (C) 500th, and (D) 4000th potential cycling (temperature: 40 °C). The potential cycling was
conducted at 50 mV s™* between 597 and 1093 mV vs. RHE, and the cyclic voltammograms were measured
at20mv s™.
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Figure 4 A typical TEM image of
4. L% prepared Pt/C sample after 4000th

o otential cycling at 50 mV s,
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