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Kinetics of Isotopic Exchange Reaction Between Hydrogen and
Water Vapor Over Hydrophobic Catalyst in a Co-Current Bed
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Abstract: The kinetics of isotopic exchange reaction between hydrogen and water vapor over Pt-
SDB as a hydrophobic catalyst was investigated in a fixed co-current bed. The influence of vari-
ous factors on the rate constant of water vapor-hydrogen co-current exchange reaction were
studied, including rate equation, order of reaction, temperature dependence of reaction and the
species of catalysts. The results show that the overall reaction is first order. The relation of
apparent rate constant with temperature accorded with Arrhenius and the apparent rate con-
stant increases with temperature rising. The apparent activation energy of Pt-SDB is lower than
Pt-C-PTFE and the rate constant of water vapor-hydrogen co-current exchange reaction increa-
ses when the apparent activation energy of the hydrophobic catalyst decreases.
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Table 1 Influence of rate constant of water vapor-hydrogen co-current exchange reaction on temperature

T/K (Fit equation) k/s ! E./(k] « mol™1) B r?
328 13.83

333 15.13

338 In k=—1962.6/T + 8.610 16. 50 16.32 8.610 0.972 2
343 17.96

348 19. 50

353 21.12
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Table 2 Influence of rate constant of water vapor-hydrogen co-current exchange reaction on species of catalysts
(Species of catalysts) (Fit equation) E./(k] » mol™1) r?
Pt-SDB($0. 6 mm) In k=—1962.6/T + 8.610 16. 32 0.972 2
Pt-SDB(41. 0 mm) In /=—2 980.3/T + 10. 412 24,78 0.932 2
Pt-C-PTFE($3. 0~5. 0 mm) In k=—4 478.2/T +14.429 37.23 0.977 9
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