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[ Abstract] Surface reaction mechanism is usually complicated since it includes not only bond
rearrangement between reactant molecules, but also adsorption, desorption, and migration of
the molecules on the surface. The artificial force induced reaction (AFIR) method is a powerful
tool to provide a global reaction route map (GRRM), which comprises the all possible reaction
paths [1]. In a GRRM, a bottleneck process is extracted by a kinetic analysis of the rate constant
matrix contraction (RCMC) [2]. In this study, the oxygen reduction reaction (ORR) on Cu
surface was theoretically examined by using such methods. Fig. 2 displays the reaction route
map for OH+OH reaction on Cu(111) surface. It consists of 287 minimum energy structures
and 893 reaction paths. The all possible chemical species (OH+OH, OH+O+H, 20+2H, O>+2H,
20+H2, O+H,, HO>+H, H,0+0, and HOOH) were successfully obtained by the systematic
search using the AFIR method. For further details, visit our poster.
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Fig. 2. Global reaction route map for OH+OH on Cu(111) surface.
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