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Frontier orbital theory has played an important role in the interpretation of various chemical
phenomena thus far. This theory has been fundamentally applied in the design of molecular
systems but has not been fully utilized for solid catalysts because of the complexity of the
interactions. In this study, we use first-principles calculations and regression analyses to
investigate the behavior of frontier orbital for molecular adsorption on solid catalysis, which is
a critical step in the initial stage of a catalytic reaction. We adopt the anatase (101) and rutile
(110) TiO; surfaces as research targets.
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