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Simulation of Catalytic Processes in a TAP Reactor Involving Two Reactants
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TAP pulse response experiments are used for heterogeneous catalytic reaction study. The
responses obtained from the experiments can provide information of the catalytic processes

occurred in the TAP reactor. In this research, numerical simulation was performed to determine
characteristics of the gas conversions determined from the response curves during a pump-probe TAP
experiment involving two reactant gases alternatively injected into the reactor. It was found that for
the Eley-Rideal scheme, the gas conversion of the reactant gas adsorbed on the surface decreases
with the pulse number while the gas conversion of another reacting gas increases with the pulse
number. Each gas conversion becomes constant when the pulse number is sufficiently high. For the
Langmuir-Hinshelwood when the adsorption of the gas is ireversible, both gas conversions decreases
with the pulse number and become zero for a large-enough pulse number. These results show that
the characteristics of the pulse response can primarily suggest possible reaction mechanisms.
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