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Monte Carlo Simulation of the Phase Transition and Self-oscillation in A+B,
Surface Catalytic Reaction

Zeng Jianging  Zhang Jingcheng

{Guangzhou Institute of Chemistry, Chinese Academy of Sciences, Guangshou 510650)

Zhong Bing

{The State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academny of
Sciences, Taiyuan 030001)

Abstract The influences of A desorption and E-R miechanism on the phase transitions and self-
oscillations in the irreversible catalytic oxidation reaction of A + 1/2 B, — AB were studied in
detail by Monte Carlo simulation. [t was found that (1) the first order phase point observed in
ZGB model disappears when A desorption is considered; (2} the second order phase transition
point observed in ZGB model disappears when E-R mechanism concerned with A{g) and adsorbed
B atom is considered; (3) there is no phase transitions in the reaction when both A desorption and
E-R mechanism are considered; (4) there is obvions rate oscillation in the neighbourhood of the
second order phase transition point of Z2G8B model, but only noise at other positions of A partial
pressure, so there are no oscillations when E-R mechanism 1s considered or both E-IU mechanism

and A desorption are considered in our extended model,

Keywords: Monte Carlo simulation.  Surface catalytic reaction,  Thase transition,  Self-

oscillation, Desorption, E-R mechanism
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