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Chemical Reactivity of Superatoms Consisting of 13 Group Elements Supported on Organic
Surfaces ('Faculty of Science and Technology, Keio University) OTomoya Inoue,' Atsushi
Nakajima'

Nanoclusters which have atom-like electronic states are called as superatoms (SAs) and their
chemical properties strongly depend on charge state. SAs of Ali3 and A»2B consisting of 13
elements show rare-gas-like high chemical stabilities in monovalent anion state because they
satisfy 2P superatomic orbitals of 40 electrons and simultaneously take icosahedral close-
packed structures. In the gas phase experiment, Al;,B" is more stable than Ali3” due to relaxing
geometric strains by encapsulating a small B atom.! To utilize such SAs as novel nanomaterials,
the surface support methods that retains the charge state of SAs are required. In this study, mass
selected Ali3~ and Al1,B™ were deposited on the substrate pre-decorated by fullerene (Ceo), and
their chemical states were examined with X-ray photoelectron spectroscopy (XPS). Fig. 1
shows the XPS spectra of Ali3 and Al;,B deposited on Cg substrate. The Al 2p peak of Ali,B
(bottom) spread to the low binding energy side and the O 1s signal intensity of Al;,B was less
than that of Al;3 (top). The results show that Al>B exhibits higher robustness than Al;3 on Ceo
surfaces, while both SAs were oxidized after depositions on Cgo substrate.
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