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Exploring Size Effect of Pt-SDB Hydrophobic Catalysts

LIU Ya-ming, HU Shi-lin, HUANG Li, ZHAO Rong-ming, RUAN Hao, WU Dong

China Institute of Atomic Energy, P. O. Box 275(83), Beijing 102413, China

Abstract: In this study, the catalysts with three kinds of particle size (1. 0 mm, 2. 0 mm and
4.0 mm) were fabricated to explore the size effect for hydrogen isotopes separation. It is
found that the performance of the catalysts significantly decreases with the increasing size of
the particles prepared using the same process. Furthermore, the optimal reduction tempera-
ture was identified for three kinds of catalysts to decrease the size effect. When the particle
sizes increase from 1. 0 mm to 4. 0 mm, the reduction temperatures increase from 240 °C to
320 C. In addition, the TPR (temperature programmed reduction) approach was deployed
to investigate the underlying mechanism for the effect of reduction temperature. The results
indicate that the higher reduction temperature maybe improve the transfer of heat and mass
during the reduction process.
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Fig. 1 Fabrication process

of Pt-SDB hydrophobic catalyst

1.3 e iR B

K ARTF I 7 2 A Ak ) P i L S g
R T 2: b2 e it 542 20 mm, Pt-SDB i
& 0.50 g, E AU 1. 88 L/min, J5URH

1

]mﬂ%

f i K

R o G
Pl 2 A A 0 I 3 AR

Fig. 2 Flow sheet for measuring performance

of Pt-SDB catalyst
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Fig. 3 Catalytic activity of Pt-SDB catalysts

with three kinds of particle size
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Table 1 Binding energies and relative content

of Pt4f in various catalysts

e Rz P ds E/eV R E Y
1.0 mm Pt 70.4,74. 1 48.1
Pt 71.6,75. 1 31.8
Pt 73.0,76.6 20.1
2.0 mm Pt 70.7,74.4 44.3
pet 71.8.,75. 4 31. 8
Pt 73.2,76. 8 23.9
4.0 mm Pt 70.5,74. 1 38.3
Pt 71.6,75. 1 34.0
Pt 73.3,76.7 27.7
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Fig.5 Optimal reduction temperatures of Pt-SDB

catalysts with three kinds of particle size
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catalysts with three kinds of particle size
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Table 2 Fitting data of activation energy of Pt-SDB catalysts with different particle size
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