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Effect of Non-Uniform
Temperature Distribution in the
TAP Reactor on Determination of
Transport and Kinetic Parameters

Chujai Kittisurin” and Phungphai Phanawadee®”
" Master Student Department of Chemical Engincering, Faculty of Engineering, Kasctsart University
P Lecturer Department of Chemical Enginecring, Faculty of Engineering, Kasetsart University

Abstract

TAP (Temporal Analvsis of Products) is a techmqgue for kinetie study of a
heterogencous catalvtic svstem with solid catalyst and reactive gases. In TAP
experiment the detected varable s the gas exit flow from the reactor. Determination
of transport and kinetic parameters 1s performed using mathematical models that
desernibe the phenomena in the reactor. Typically. a uniform temperature distribution
i the reactor 1s assumed. In this paper, the effect of non-uniformy temperature
distribution in the reactor on determination of diffusion coetticient . rate constant and
activation energy 1s reported. Numeneal simulation shows that the non-uniform
temperature distribution shghtiy atfects the determination of the diftusion coetficient.
Fhe error of the determined rate constant can be large and 1s increased with activation
cnergy. However the error of the activation energy ts small when the conversion 15 not
too low. For activation energy of 25 klimol or larger. the error of activation energy
does not exceed 17% throughout the domain of conversion between 0.01 1o 0.99.
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