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Efficient Materials Discovery for Exhaust Gas Purification Alloy Catalysts Using Process
Informatics (' Honda R&D Co., Ltd) OHitoshi Mikami,' Hiroto Tsuchiya,' Azusa Kamiyama,'
Masafumi Sakota,’

High-entropy alloys (HEAs) consisting of five or more constituent elements have been
applied to catalysts, and multi-element nano-alloy catalysts with specific reactivity and
durability have been reported. HEAs, unlike conventional alloys, is characterized by
incorporating a diverse array of elements. This alloy not only constitutes isoatomic fraction
solid solution alloys but also encompasses compositionally complex alloys with non-uniform
element ratios, alloys containing multiple principal elements, and precipitates with non-
uniform ratios. Consequently, there exists the potential for the emergence of a novel alloy
system that deviates from traditional alloy frameworks, offering anticipated superior properties.

In the discovery for HEAs catalysts, there is a huge search space for element and composition
selection and optimization of synthetic conditions. In addition, alloy catalysts have alloy-
specific degradation issues such as alloy separation and degradation of support materials due
to separated elements, making it difficult to screen only by digital space and initial activity.

We have developed a high-throughput screening evaluation system with the ability to
evaluate purification performance in consideration of durability and to collect, store, and
analyze large amounts of data, coupled with efficient exploration of elements, compositions,
and synthetic conditions using process informatics. This article introduces effective automotive
exhaust gas purification catalysts for low-temperature activity and low cost, as well as practical
applications and future developments.

Keywords : high-throughput screening, initial degradation, Automotive catalyst, multi-element
nano-alloy
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Catalytic performance on HEA catalysts Comparison of Initial and Durability performance
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Process informatics cycle trends of catalytic performance
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