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Influence of Pore Structure on the Performance
of Pt/Ceramic Hydrophobic Catalyst
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Abstract: Pt/hydrophobic ceramic catalysts used for H,-H, O liquid phase catalytic exchange
were prepared with five different carriers by the impregnation method. The influences of the
pore structure of carriers on the performance of catalysts were studied, and the characteris-
tics of catalysts were tested by XRD, SEM, H,-TPR and CO adsorption. With the decrease
of average pore size, the specific surface area of carriers increases and then the Pt particle
dispersion enhances. The catalytic activity increases with the decrease of average pore size in
the range of 30-70 nm, while the reactant gas will have more difficulty to spread into the
inner tunnel of carrier with the average pore size under 20 nm, resulting in the decreased
catalytic activity. Although the enhanced porosity of carrier can create higher specific surface
area, it will weaken the strength of pore structure, which will be destroyed during the
preparation process and have no benefit to obtain favorable catalytic activity. The catalyst

prepared by the carrier with average pore size of 37.5 nm, specific surface area of
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111. 01 m*/g and the porosity of 68. 76 % can obtain the &, value of 6. 45 s~ ' with 4. 5 mL cata-

lyst and 4. 23 L/min gas velocity.

Key words: pore structure of carriers; hydrogen isotopes separation; hydrophobic ceramic catalyst
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Fig.1 Schematic diagram of measuring catalytic activity
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Table 1 Pore structure properties of various carriers
FEES - 4L4E /nm bR AL/ (m? « g 1) LB/ % L/ (mL - gD Yo BE/ (g mL™ D)
7-1 63. 4 46.93 67.09 0.74 0.49
7-2 52.3 90. 94 76. 81 1.19 0. 37
7-3 37.5 111.01 68.76 0.83 0.48
A-1 15.5 200. 05 65. 23 0. 64 0. 85
A-2 13.9 205.11 64. 01 0.62 0. 85
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Fig. 2 Pore size distribution diagram
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Fig. 3 XRD curves of various catalysts
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Table 2 Performance of Pt particle

N 5/ B L TH B/ HARLAE/

(B

% (m?+g b nm
Z-1 9. 56 23.62 9. 87
7-2 10. 26 25. 35 9. 20
7-3 12. 36 33.96 6. 86
A-1 15. 54 40. 84 5.70
A-2 15. 96 41. 94 5.55
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Fig. 5 H,-TPR curves of various catalysts
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Table 3 Reducing temperature of catalysts

Fef RIREEIEE/C EEIER/C Zb bR E/C

Z-1 100 153,200 225
Z-2 77 145,183 210
Z-3 81 102,164 190
A-1 79 100,160 225
A-2 65 95,155 220
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Table 4k, values of various catalysts

HEAL A2 F/% kya/s !
z-1 29.37 5. 44
Z-2 29.11 5. 39
Z-3 33.76 6. 45
A-1 24.93 4.49
A-2 24.03 4.31
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