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[Abstract] Surface reaction mechanism includes many processes: adsorption, desorption,
surface diffusion, dissociation, and association reaction. To elucidate the mechanism, we
require comprehensive discussion. The conventional theoretical method requires a good guess
or previous knowledge of the reaction mechanism. It is difficult to study complicated
multistep reactions such as surface reactions. On the other hand, the artificial force induced
reaction (AFIR) method [1] can search reaction paths systematically. In the case of surface
reactions, not only bond rearrangements of reactants but also migration paths are also
important. However, the number of migration paths is huge. In this study, we propose a new
strategy to apply AFIR to surface reactions, avoiding the problem that the number of
migration paths become huge. By using this method, we explored reaction pathways of H.O
and HCOOH on the Pt(111) surface systematically. Fig. 1 shows reaction route network of
H>O on Pt(111) surface. The nodes and edges correspond to stable structures and reaction
paths, respectively. The shape of nodes represents the type of adsorption structures. Through
the search, chemical bond rearrangement pathways and related migration paths were obtained
efficiently.
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Fig. 1. Reaction route network of H2O on Pt(111) surface.
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