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Quantitative analysis of Pt oxide on oxygen reduction by electrochemical and optical methods
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The catalytic activity of Pt catalyst for oxygen reduction reaction (ORR) is affected by the

features of Pt oxide such as thickness and water content. In this study, the effect of Pt oxide

on ORR was studied by the electrochemical experiments and surface-enhanced infrared

adsorption spectroscopy combined with attenuated-total-reflection technique (ATR-SEIRAS).

From electrochemical experiments, the oxide effect increased with increasing the

concentration of sulfuric acid. The results of FTIR spectra measurement suggested that the

amount of water in Pt oxide and the thickness of Pt oxide increased with increasing the

concentration of sulfuric acid.
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Fig.1 1i- t curve for Pt electrode at 0.85V

after oxidation for 10min at 1.5V in 1.0 moldm™
H,SO,.
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Fig.2 Linear sweep voltammogram for Pt electrode
after oxidation for 10min at 1.5V in N,, stirred 1.0
moldm™® H,S0, (sweep rate =50 mV s~1) .
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Fig.5 Dependence of constant C on
concentration of sulfuric acid .
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Fig.4 Relation between amount of Pt oxide and
current density at 0.85V for oxygen reduction at
25C .
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Fig.6 In —situ IR specra of Pt film electrode
in H,S0, aq at 25°C.(Background = 0.47V) .
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Fig.7 Cyclic voltammogram of Pt film electrode
in H,SO, aq at 25°C(scan rate = 50mV s1) .
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Fig.8 Cyclic voltammogram (CV) and band
center frequency of OH stretching (a) 1.0 (b)
0.01 moldm™ H,SO, aq .
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Fig.9 Peak height of OH Stretching
for electrode potential in H,SO, aq .
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