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Precision synthesis of nickel sub-nanoparticles and investigation of their methane activation
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Sub-nanoparticles (SNPs) with a diameter of about 1 nm have unique geometric structures
and reactivity depending on the atomicity. In this work, we succeeded in the precise synthesis
of Ni SNPs with various atomicity by the template method using the original dendrimer”. We
subsequently applied the Ni SNPs as the catalysts in the non-oxidation coupling reaction of
methane (NOCM), resulting that they demonstrated high catalytic performance compared to
that of Ni bulk and nanoparticles. In addition, XANES and EXAFS spectral changes during the
NOCM using Ni SNPs were observed through in-situ measurements (Fig. 1). It suggests that
the reaction behavior of Ni SNPs depended on the atomicity.
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Fig. 1. (a) Ni K-edge normalized XANES spectra in NOCM at 300°C and (b) the transition of
adsorption on white line of Nii2, Nixg and Nigo during NOCM reaction.

1) T. Moriai et al., Angew. Chem. Int. Ed. 2020, 59, 23051-23055.

© The Chemical Society of Japan - [C]C404-2pm-01 -



