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New material search for perovskite photocatalyst based on first-principles

calculations
oKeisuke Sawada, Takahito Nakajima
RIKEN Advanced Institute for Computational Science, Japan

[ Abstract] We have performed a large-scale computational screening on perovskite oxides
and oxynitrides with the general formula AB,B’|-,O1:3,N2-3, (x =0, 1/3, and 2/3). To perform
a high-throughput and high-efficient simulation, our computational screening was conducted
on K Computer, which is a massively parallel many-core supercomputer in Japan. A
formation energy, band gap, and location of the band edges were mainly adopted as the
criteria of our computational screening. To extensively search the most stable structure, the
geometry optimization for several structures that include the lattice distortion was carried out.
Moreover, we have developed an approximate extrapolating equation to estimate an accurate
band gap. This equation permitted us to do a fast and efficient evaluation of the band gap.
After all screening procedures, we obtained 129 potential candidates of the perovskite
photocatalyst with the ability of the water splitting under visible light and classified them into
several categories on the basis of groups at the periodic table.
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Figure 1: Non-distorted cubic (a), distorted orthorhombic (b), and distorted monoclinic (c)
lattices of AB,B’; yO113:N>-3, (x =0, 1/3, and 2/3). Trans- and cis-type configurations are
illustrated in (d). Red and blue balls indicate the majority and minority anions, respectively.
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