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Structural Studies on the Specific Site Reducing Activation Energy in Atomically
Precise Nickel Clusters by In-situ XAFS
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Our research group has discovered that ultrasmall nickel clusters have the high catalytic
performance in greenhouse gas conversion reaction, and their reactivity depends on their
atomicity. In this work, air-oxidized nickel clusters with the atomicity of 12 and 60 (Nii2 and
Nigso) were chemically reduced by H:, and their geometry structures were analyzed using
EXAFS. As the result, it was indicated that their clusters have the unique structure depending
on the atomicity. Furthermore, the structure of Niys after the catalytic reaction was analyzed,
suggesting that the specific structure to a cluster was retained even throughout catalytic
reaction.
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d (nm) CN R (A) dE (eV) DW (A) R-factor
Ni bulk - 12 2.49 - - -
Ni NPs?  3.0+0.8 8.9+0.2  2.48+0.01 —2.4+0.3 0.07+0.03 -
Nigo 1.3£0.2  7.38+1.49 2.47+0.01 —1.55+2.48 0.090+0.019 1.9
Niag 1.1£0.2 6.86+1.40 2.47+0.01 —4.55+2.65 0.063+0.024 3.6
Nii2 0.9£0.2 5.92+1.23 2.47+£0.01 —5.81+2.56 0.089+0.019 5.2
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