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Evaluation of the stability of supported metal clusters.
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[Abstract]

Supported metal subnanoparticles (clusters) with a specific number of their atoms
occasionally exhibits high catalytic activity. This is a reason why atom-precise synthetic
method is strongly demanded. Stability of these supported clusters is another important factor
for catalytic applications because such specific activities has lost by unfavorable leaching or
aggregation, however, none of the previous study elucidated the stabilities at subnanometer
regime. For instance, melting point, which is one of the stability index at nanometer regime
cannot be applied at subnanometer regime as cluster is amorphous. Then, we suggested
fluxionality of clusters could be applied to new stability index.

Phenylazomethine dendrimers (DPA) as the template for the cluster synthesis has a
significant advantage on their flexibility of the size scalability, accuracy at atomic level and
capability for large-scale synthesis. The fluxionality of graphene-supported clusters
synthesized with this method under electron beam radiation was evaluated with high
resolution STEM by analyzing atom dynamics of the clusters statistically. It is revealed that
the fluxionality of clusters can be evaluated by analyzing the atom dynamics.
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Fig. 1 Synthesis scheme of Mys cluster supported
on graphene.
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Fig. 2 HAADF-STEM images and histogram of
Mg clusters (a) Pdzs, and (b) Pts.
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Fig. 3 Histogram of Mg clusters before (gray) and
after (blue and red) annealing to 500°C (a) Pdzs,
and (b) Ptys.
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Fig. 4 HAADF-STEM images of (a) Pdzs, and (b)
Ptzg.




