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Objectives: Development of TAP theory for muitipuise experiments

Methodology: This study consists of two separated parts. In the first part, the validity

of the previously proposed approximate expression for determination of the number of

active sites by a multipulse experiment in a one-zone reactor is analyzed. In the

second part, the thin-zone TAP reactor model is analyzed. The theoretical results in

both parts are obtained from numerical simulation of the irreversible adsorption process

for non-porous catalyst.

Results: In the first part, the approximate expression for determination of the number
of active sites is shown to be valid in a wide domain of system parameters. In the
second part, the validity of the thin-zone reactor model for a single pulse experiment is
quantitatively characterized. In the case of the multipulse experiment, it is shown that
if the thin-zone reactor model can be applied satisfactorily to the first pulse, then the
model can be applied to every pulse, and the distribution of the surface concentration

of the adsorbed species in the catalyst zone can be considered uniform throughout the

multipulse experiment.

Discussion Conclusion: The approximate expression in the first part is shown to

useful for determination of the number of active sites due to the accuracy of the
expression. The analysis of the thin-zone TAP reactor model indicates that the feature

of the thin-zone reactor is the uniformity of the surface concentration during a

multipulse experiment.

Suggestion / Further Implication / Implementation: This study focuses on the case

in which the catalyst is non-porous. Development of the theory for the porous catalyst

case will be an important contribution to the development of the TAP technique.
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