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Global reaction route map of NO reduction on Pt(111) surface
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[Abstract] Surface reaction mechanism is very complicated because it includes not only
bond rearrangement steps (dissociation, association) but also adsorption, desorption, and
surface diffusion (migration) steps. Most of previous theoretical studies took only few
reaction paths into account which seem to be important. The artificial force induced reaction
(AFIR) method can search for all possible reaction paths systematically [1]. Then a global
reaction route map (GRRM) can be created as shown in Fig. 1. Moreover, the bottleneck step
of the reaction can be extracted by a kinetic analysis of the rate constant matrix contraction
(RCMC) [2,3]. In this study, NO reduction by adsorbed CO on Pt(111) surface was examined.
Fig. 2 shows the reaction route map which consists of 1,222 stable structures, including 18
types of adsorption states, and 2,572 reaction paths.
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Fia. 2. Reaction route network for NO reduction on Pt(111) surface.
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