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Speciation and Ethane Dehydrogenation Catalysis of Isolated Indium Hydrides in CHA
Zeolites (‘Institute for Catalysis, Hokkaido University, *Elements Strategy Initiative for
Catalysts and Batteries, Kyoto University) OZen Maeno,' Shunsaku Yasumura,' Xiaopeng
Wu,' Takashi Toyao,l’2 Ken-ichi Shimizu'~

Hydrides in/on solid materials play key roles in heterogeneously-catalyzed hydrogenations
and dehydrogenations. However, their characterizations are complicated owing to the
complexity and analytical difficulty of solid surfaces. The studies of formation and catalysis of
surface hydrides are formidable research subjects.

In this work, we found the formation of isolated In hydrides in CHA zeolite and their unique
catalysis for nonoxidative dehydrogenation of ethane by combination of experimental and
theoretical studies. The isolated [InH,]" ions on Al sites were formed by H, treatment of In-
exchanged CHA zeolite (In-CHA) at high temperature (> 773 K) as revealed by in situ Fourier
transform infrared (FTIR) spectroscopy and the vibration analysis using density functional
theory (DFT) calculations. The [InH,]" ions serve as the catalytically active stie to promote
selective ethane dehydrogenation, leading to low coke formation and high durability.
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