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Effect of platinum particle size on the loss in electrocatalytic activity of
platinum dispersed carbon (Pt/C) electrode has been investigated in view of
surface group formation in 85% HsPO. solution at 145C by using X-ray
diffractometry(XRD), Fourier transform infra-red(FTIR) spectroscopy,
potentiostatic current transient technique and ac-impedance
spectroscopy. Average particle size of platinum was controlled by heat
treatment under argon atmosphere for various hours and then determined
from XRD analysis based on Scherrer’s equation. In exploring the role of
surface " group in the electrocatalytic aspect of the electrode, FTIR
spectroscopy was performed in order to investigate variation in amount of
surface group with applied potential. From the results of FTIR spectra, it
was shown that the main constituent of surface group is identified to be
carboxyl group, and that formation potential of carboxyl group lies between
600 and 700 mVgue. It is suggested that formation of carboxyl group
around catalyét gives rise to dead active surface area. From the
potentiostatic current transients and ac-impedance spectra, a measure for
the fraction of dead active surface area in total active surface area was
evaluated. This experimentally-evaluated fraction of dead active surface
area in total active aera was compared with that theoretically calculated by
assuming that all catalyst particles hold spherical symmetry and oxygen
reduction rate is related to the active surface area of catalyst particle.
These experimental results have been discussed in terms of ' the
electrocatalytic activity depending on catalyst particle size. J

References : o

1. K. Kinoshita and J. A. Bett, Carbon, ‘12 (1974) 525/533.

2. S.-1. Pyun and Y.-G. Ryu, J. Power Sources, 62 (1996) 1/7. _

3. S-I Pyun, S--B. Lee and S-J. Orr, manuscript in preparation for publication in
Carbon (1998).

93



