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Effect of order of deactivation on catalyst lifetime prediction
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Abstract

Numerical simulation was performed to investigate some characteristics of steam methane
reforming reactor performance. A plug flow reactor model was applied. The rate of catalyst deactivation
or the change in the catalytic activity with time was described by a power-law expression in which
the order of the deactivation ranges from zero to three. The activity profiles in the reactor were calculated
for each value of the order of deactivation during the operation period. It was found that,when a given
methane conversion is used to determine the date to replace the catalyst, the higher order gives a higher
calculated catalyst lifetime. This result shows that the order of the deactivation greatly affects the

calculation for the catalyst lifetime.
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