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Sub-nanoparticles (SNPs) with a diameter of about 1 nm have shown unique properties not
found in nano or larger materials. However, it has been difficult to obtain SNPs with controlled
atomicity in high yield using conventional methods. In this work, we succeeded in synthesizing
Ni SNPs by using the original dendrimer? developed in our laboratory as a template. They
demonstrated high catalytic performance compared to nano and bulk Ni through the hydrogen
reduction of nitric monoxide. Furthermore, the activity of the Ni SNPs depended on the
atomicity, resulting that Ni»s showed the highest performance.
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Fig.1 (a) STEM images of Niy on titanium oxide (Nizs/TiO7). (b) The transition of the mass
intensity of NO, NH3, H,O, N, and N,O during temperature-programed NO hydrogenation for
Niys/TiO;. Reaction condition: NO:H:Ar=1:10:9, 20 mL/min, +5.0 °C/min, from 100 °C to 700 °C,
1 atm, 50 mg of catalysts (1.2wt% of Ni to TiO3).
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