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Palladium oxide, PdO, is a ceramic semiconductor with a tetragonal structure, which is
known to have a band gap of 0.8-2.2 eV. PdO is an automotive catalyst to remove harmful
substances (NOx, CO, CH) from exhaust gas. Therefore, understanding the basic electronic
structure of PdO is important. However, it is known that the density functional theory (DFT)
calculation misusing the PBE functional gives a zero-band gap. The calculation using the
hybrid functional (HSE06) can provide a band gap that reproduces the experimental values.
However, this calculation cannot be applied to systems with many electrons, such as
automotive catalysts, because of the high computational cost. In this study, we calculated the
band structure and density of states of PdO using the PBE+U and PBE+U+) methods with low
computational cost. These methods correct electron correlation that cannot be considered in the
PBE functional by introducing the on-site electron-electron interaction term U and the inter-
site electron-electron interaction term V. The electron-electron interaction within the Pd 4d
orbital was considered as U, and the interaction between the Pd 4d and O 2p orbitals was
considered as V. The U and V values were determined by using the linear response theory. The
computed band structure and density of states well reproduced the experimental band gap.
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