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B Thermal stability of Pd/SrsTi,O7 catalyst unveiled by machine learning
enhanced global optimization
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B Thermal stability of Pd/SrsTi2O7 catalyst unveiled by machine learning enhanced
global optimization

Self-regenerative materials are keys to the development of stable heterogeneous
catalysts used under high-temperature conditions, such as those in three-way catalytic
converters in automobiles. Metal nanoparticles supported on perovskite oxides show great
promise in this area. However, the atomistic details of these systems, which are vital for
understanding and developing thermally stable catalysts, remain largely unexplored.

Herein, we employ a machine-learning-enhanced density functional theory analysis to
elucidate the thermal stability of small PdxOy nanoparticles supported on a Sr3TizO7 (001)
surface. We demonstrate that the PdxOy particles on this support meet the criteria for
self-regenerative catalysts. Under oxidative conditions, the solid-solution reaction between
Pd and Sr3Ti2O7 is favorable but is limited to the vicinity of the surface. Additionally, the
formation of PdO-like clusters strengthens their binding to the support, preventing the
agglomeration (sintering) of the PdxOy nanoparticles. Through detailed thermodynamic
and electronic structure analyses, we elucidate the roles of the oxide support, the size of
the oxidized metal clusters, and the metal-support interaction in the thermal stability of
the catalysts. This work paved the way for the rational design of thermally stable catalysts.

T. N. Pham, B. A. C. Tan, Y. Hamamoto, K. Inagaki, I. Hamada, Y. Morikawa
ACS. Catal., 14 (2024) pp.1443-1458
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