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This dissertation describes a synthetic method of tin oxide cluster by using dendrimer and elucidation of
size-dependent properties of the clusters. Precisely size-controlled synthetic technique is required for
investigating properties of clusters. Tin oxide nanoparticles are generally synthesized by conventional
solvothermal method or sol-gel process but these methods give us the particles with wide size distribution. The
mass selection technique in the gaseous phase is a strong tool to provide size-controlled clusters, but it has
limitations in terms of the low yield and the applicability of generally used analysis techniques or equipments. In
this dissertation, 1 summarize following contents about the dendrimer templating clusters synthesis as the
conventional but strictly size-controlled synthetic method and the systematic analysis of the properties of tin
oxide clusters.

1) I synthesized tin oxide clusters using the dendrimer templating method utilizing 4th-generation DPA with a
tetraphenylmethane core (TPMG4) as a template molecule for controlling the cluster size. Owing to the
assembling properties of TPMG4, | found that size-controlled tin oxide clusters can be synthesized depending on
the amount of SnCl, added to TPMG4.

2) The radius of synthesized tin oxide clusters were smaller than the exciton Bohr radius of SnO, (ag=2.7 nm),
leading the appearance of a quantum size effect. The clusters exhibited phototocatalytic activity on rhodamine b
(RhB) however, the reaction rate decreased with the size of the clusters. The results suggested that the decline of
activity is caused by strong spatial confinement of electron-hole pair and the recombination is predominate in
this size range.

3) The synthesized tin oxide clusters unprecedentedly contained both stable tetravalent and metastable divalent
Sn sites and more so in a smaller cluster due to the structural stability. The produced amount of CO; molecules
generated by the CO oxidation over the cluster surface increased with decreasing the size of the clusters and
linearly correlated with the charge composition of the Sn atoms in the tin oxide clusters. These results reveal the
quantitative dependence between the amounts of the divalent Sn(Il) fraction and the CO oxidation activity, and

oxygen species adsorbed on Sn(ll) play the role of attacking species.
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