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Greenhouse gas conversion reaction catalyzed by precise nickel clusters (Lab. for Chemistry
and Life Science, Tokyo Tech, *JST-ERATO, *Inst. of Industrial Science, The Univ. of Tokyo,
4JST-PRESTO, °Ctr. for Integrated Sciences and Humanities, Fukushima Medical Univ.) O
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Metal clusters have attracted much attention due to their unique structure and reactivity not
found even in nanoparticles (NPs). We have successfully synthesized various clusters by using
the original phenyl azomethine dendrimer as a template molecule?. In this work, we prepared
Ni clusters with a fine-controlled atomicity and evaluated their catalytic performance through
dry reforming of methane (DRM). These clusters were identified by STEM/EDS observation
and XAFS analysis while their properties were evaluated through XPS measurements and
temperature-programmed reduction. Furthermore, they were applied to DRM as catalysts,
revealing a size and atomicity-dependent catalytic performance. Among them, the 28-atom
cluster exhibited outstanding performance and low activation energy due to its unique structure.
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1) T. Moriai et al., Angew. Chem. Int. Ed. 2020, 59, 23051-23055.
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