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Synthesis and Optical Properties of Ultrasmall Zinc Oxide Particle Encapsulated within an
Organic Nano-Cage Molecule

(*Univ. of Tsukuba) OKeigo Sagara!, Nozomi Mihara!, Takuya Shiga!, Masayuki Nihei*

Ultrasmall metal oxide particles, which have the diameter less than 2 nm, are known to
exhibit completely different properties from those of bulk metal oxides due to the increase in
the ratio of surface atom and the emergence of quantum effect. However, a versatile synthesis
method has not been established yet. Herein we report the synthesis of ultrasmall zinc oxide
(ZnO) particles encapsulated within an organic nano-cage (OC) molecule (ZnO@OC).
ZnO@OC was grown from an octanuclear Zn(Il) complex (Zns@OC), which was formed by
the complexation of OCs and Zn?* ions (Fig. 1). Resulting ZnO particles have a diameter of
2.1£0.2 nm, which corresponds to the cavity size of OC. We investigated their optical
absorption properties for the ZnO particles after reducing imines of OC. As a result, the band
gap energy (Eg) of ZnO was estimated to be Eq > 4.35 eV.
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