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Electrocatalytic Reduction of Oxygen on Pt/C Catalysts with Different Pt Particles Sizes
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Abstract: Pt/C catalyst with the different Pt particles sizes were prepared with the organic sol method, which was

synthesized in a methanol solution by chemical reduction of the corresponding metal salts using SnCl, as reducing

agent. The catalysts which have different average size, great uniformity and high distribution of the metal particles

were prepared by controlling the reacting condition. It was electrochemically proved that the effect of average

particle size of ultrafine platinum particles for oxygen reduction was obvious. When the average particle size of Pt

is 3.2 nm, the mass activity of the Pt/C catalysts for the oxygen reduction is the best. This effect may be related

to the quantity of the oxygen-containing species on it, the apparent surface area of the platinum particles and the

crystal structure.
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Fig.1 XRD patterns of Pt/C catalysts with the different
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Fig.2 TEM image of the P/C catalysts with the average sizes of Pt particles 3.2 nm and the histogram

of the Pt particle size distribution
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Tab 1

Structure parameters of the different Pt/C catalysts

Particle size from XRD dxgp / nm

Particle size from TEM dgy / nm

Specific surface area S / (m*-g™) Surface average dispersion D / %

2.10 22
3.18 32
3.73 3.8
4.17 4.3
4.80 4.8

127.4 40.7
87.6 34.5
73.8 30.9
65.2 28.4
58.4 26.0
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Fig.3 CO-stripping voltammograms of the different Pt/C
catalysts in 0.5 mol - L' HCIO,
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Fig.4 Linear scan voltammograms of the different Pt/C

catalysts in Op-saturated 0.5 mol-L™" HCIO,

solution
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Fig.5 Relationship between the mass activity of the Pt/C
catalysts for the oxygen reduction and the average

sizes of the Pt particles in the Pt/C catalysts
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