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Abstract: The volumetric flowrate of reactants (i.e. gas or liquid) is simplified as constant in
dynamic modeling of the one-dimensional piston flow reactor (PFR) . However, the volumetric
flowrate of the gas is often easily effected by many factors such as temperature, pressure and molar
flowrate. Therefore, the relative error of simulation results should be enlarged because of the
simplification. To solve this problem, a novel method for solution of the dynamic model of PFR is
presented in this work. In the novel method, the finite difference method is improved by introducing
a mathematical expression for the flowrate of gaseous feedstock. To validate the method, the
provided novel method and classic method of line (MOL ) are applied in dynamic modeling PFR of
the vapor-phase cracking of acetone to ketene and methane. Furthermore, the simulation results of
different methods are compared and more accurate simulation results is obtained by the novel
method.
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