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[ Abstract] The inertness of metal clusters in air is important for their application to novel
materials and catalysts. The adsorption reactivity of silver clusters with O, has been discussed
in connection with the electronic structure of clusters because of its importance in electron
transfer from the cluster to O,. In the present study, mass spectrometry was used to observe
the adsorption reaction, Ag, + O, — Ag,0," (n=20-120), in the gas phase. The relative rate
constants for even n were found to be higher than those for odd n. This odd-even alternation
was clearly observed even for n > 40. In addition, inert Ag,fr nanoclusters were found at
around n = 40, 60, and 90. The electronic shell model was predicted that the Ag,” (n = 41, 59
and 93) clusters have closed electronic structures. These electronic shell closings of these
clusters correspond to the inertness for O, adsorption.
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