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Abstract: Recently we found that TiO2 nanosheet exposed the (001) plane showed superior
SCR performance to TiO2 nanoparticles exposed the (101) plane. In this study, the deep
understanding on the origin of the facet dependent catalytic performances are analyzed using
the plane wave-based density functional theory method. The reaction mechanism of selective
catalytic reduction of NO using NH3 as a reducing agent (NH3-SCR) on the (001) and (101)
surfaces were comparatively investigated. The results clearly showed that the (001) surface
has higher active site and higher surface energy resulting in a promising catalytic
performance for the reduction of NO via NH3-SCR validated by low activation energies of
reactions compared with (101) surface. The surface-assisted mechanisms are predominant
processes observed in the (001) plane. According to the most favorable pathway, the ratedetermining steps of the reactions on the (001) and (101) surfaces are the NH3 dissociation
and the NH2NO decomposition, respectively. The results agree well with the experimental
observation that the active sites play a crucial role facilitating the NH3-SCR of NO on
anatase-TiO2 (001) at low temperatures.
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