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Abstract : The influence of the particle size of platinum(Pt) on the stability and activity was studied.
The particle size of platinum was controlled in the range of 3.5~9 nm by heat treatment of com-
mercial Pt/C and confirmed by XRD and TEM. An accelerated degradation test was performed to
evaluate the stability of platinum catalysts. Oxygen reduction reaction was monitored for the mea-
surement of activity. As increasing the Pt particle size, the stability of Pt/C electrode was enhanced
and the activity was reduced. It was confirmed that the stability of Pt/C electrode was in inverse
proportion to the activity. PtCo/C alloy catalyst was used to improve the activity and stability of
large-sized platinum particle. The maximum power density of commercial P/C was 507.6 mV/cm®
and PtCo/C alloy catalyst was 585.8 mV/cm?. The decrement of electrochemical surface area showed
Pt/C(60%) and PtCo/C alloy catalyst(24%). It was possible to enhance both of stability and activity
of catalyst by the combination of particle size control and alloying.
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Fig. 1. XRD patterns of Pt/C catalysts at various heat treatment.
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Fig. 2. TEM image of (a) Pt/C and (b) Pt/C for heat treatment.
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Fig. 3. Cyclic voltammograms of Pt/C catalysts in HCIO4.
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Table 1. ESA of The Pt/C catalysts

Particle size ESA(m?%g)
2.9 nm 40.254
3.4 nm 40.28
5.7 nm 36.027
7.7 nm 32.362

10.7 nm 27.133
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Fig. 4. The RDE curves for Pt/C catalysts in 0.1 M
HCIO, saturated with oxygen at 2500 rpm.
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Fig. 5. The Koutecky-Levich plots on Pt/C catalyst at
0.6 V from RDE curves.
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