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Development of exhaust gas purification alloy catalyst in automobiles Using Digital Screening
(‘Honda R&D Co., Ltd) OHitoshi Mikami,' Satoshi Hirose,' Hiroki Takeori,'! Masafumi
Sakota,' Tatsuya Okayama'

The creation of new materials is essential for the evolution of new products. However,
because it depends on the researcher's experience, intuition, and luck, the conventional method
limits the search range of elements and compositions and takes a lot of time. In addition to the
conventional methods such as catalyst synthesis, activity evaluation, and mechanism
elucidation by TEM and spectroscopic analysis, we have developed a digital screening method
to search all elements comprehensively by utilizing the electronic structure calculation by first-
principles calculation and unknown data prediction technology by machine learning'?.

The surface electronic state is an important factor in catalysis, setting surface properties as
response variable for digital screening. We have shown that the activity of supported metal
catalysts is highly correlated with the charge and valence band states by XPS and XAFS
analysis, and the charge distribution and Density of state by First-principles calculation®®. In
Catalyst support effect, the adsorption property changes mainly due to the change in the charge
distribution at the interface between the activity metal and the support. The alloy effect changes
the gas adsorbed species due to the change in the electronic state of the supported metal.

In order to improve the purification performance and reduce the amount of precious metals
used in automotive exhaust gas purification catalysts, we focused on the change of electronic
state and improvement of activity by alloy catalysts. This article introduces the development
of Pd alloy catalysts for high activity automobile catalysts using the digital screening method.
Keywords : Digital screening, First-principles calculation, Machine learning, Automotive
catalyst, Alloy catalyst
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Mulliken charge distribution of Pd/Al,O4
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