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Effect of Particle Size of Precious Metal on Catalytic Activity
for CO Oxidation

Tokuya Watanabe, Mina Todo, Masaaki Haneda

Advanced Ceramics Research Center, Nagoya Institute of Technology
10-6-29 Asahigaoka, Tajimi, Gifu 507-0071, JAPAN

This paper overviewed the effect of particle size of Pt and Pd for CO oxidation over Pt/AL,O; and Pd/AlL,Os. The particle size of

Pt and Pd was controlled by changing the thermal treatment conditions (atmosphere, temperature, period). Turnover frequency
(TOF) for CO oxidation over Pt/Al,O; and Pd/Al,O; was almost identical irrespective of Pt and Pd particle size.
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Fig. 1. TEM images of Pt/Al,O; with different Pt dispersion.
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Table 1. Dispersion and average particle size of Pt supported on AlL,Os.

. . Amount of CO
Calcination condition

Pt dispersion Averaged particle size of

chemisorption / mol ge,! (CO/Pt) Pt/ nm

500°C x3h 4.15x 10 0.81 1.8
600°Cx1h 3.02 x 107 0.59 2.5
600 °C x 10 h 2.36 x 107 0.46 32
700°C x0.1h 1.85x 107 0.36 4.1
650°Cx1h 1.08 x 107 0.21 7.0
650°Cx5h 6.15 x 10° 0.12 12

700 °Cx 5h 3.59 x 10°° 0.07 21
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Fig. 2. Activity of Pt/Al,O; with different size of Pt particles
for CO oxidation.
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Fig. 3. Change in TOF of CO oxidation at 120 and 160°C on
Pt/Al,O; as a function of particle size of Pt.
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Fig. 4. FT-IR difference spectra of adsorbed CO species

remaining on Pt/Al,O;.
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Fig. 5. TEM images of Pd/AL,O; reduced under different

conditions.
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Table 2. Dispersion and average particle size of Pd supported on Al,O;.
) o Amount of CO Pd dispersion Averaged particle size of Pd / nm
Reduction condition . . - -
chemisorption / mol ge,! (CO/Pd) CO chemisorption TEM

400°Cx3h 3.85x 107 0.41 4.0 5.0
400°C x5h 3.38 x 107 0.36 4.8 5.0
500°Cx5h 2.73 x 1073 0.29 52 6.0
600°C x5h 2.44 x 107 0.26 6.0 7.0
700 °C x5 h 1.60 x 107 0.17 9.0 8.0
800°C x5h 1.03 x 10 0.11 14 10
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Fig. 6. Activity of Pd/Al,O; with different size of Pd particles

for CO oxidation.
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Fig. 7. Change in TOF of CO oxidation at 120 and 140°C on
Pd/Al,0O; as a function of particle size of Pd.

Table 3. Kinetic parameters and activation energy for CO
oxidation over Pd/AlLO;.

Catalyst Reaction order Apparent
with respect to activation
CO 0, energy /
kJ mol!
Pd(4.0nm)/ALO; -0.62 0.52 76.6
Pd(14nm)/ALO;  -0.47 0.53 68.6
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Fig. 8. FT-IR difference spectra of adsorbed CO species
remaining on Pd/AlLO;.
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