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Synthesis of Bismuth Oxide Quantum Dots by Liquid Phase Method (' Department of
Materials Science and Engineering, Science Tokyo) ONatsuko Mishima', Yuta Aida', Hayato
Laurence Mizuno', Yasutaka Anraku', Toshiyuki Ikoma!'

Quantum dots (QDs) made of semiconductors that exhibit quantum confinement effects have
been applied to bioimaging due to their fluorescent properties®. On the other hand, oxides made
of a high atomic number element with low biotoxicity are expected to be used in cancer
treatment due to its radiosensitizing effect (generation of reactive oxygen species)?. In this
study, we attempted to synthesize bismuth oxide (Bi.O3) QD by liquid-phase method as an
oxide with both fluorescent and radiosensitizing properties, which has rarely been. Bismuth
nitrate pentahydrate and sodium hydroxide were used as raw materials, with dimethyl sulfoxide
and ethanol as solvents. Bi,O3; QDs were successfully synthesized by mixing Bi and hydroxide
ions at a molar ratio of 1:2 and adding ascorbic acid aqueous solution. From the results of
observation using a transmission electron microscope (TEM), crystalline lattice fringes were
observed in the synthesized Bi,O3 QD, and the size was about 3 nm in diameter (Fig. 1 (a)).
They also showed strong fluorescence at 430 nm (Aex = 370 nm) (Fig. 1 (b)). Furthermore, it
was suggested that the size of Bi»O3 QD changed by increasing the synthesis temperature.
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Fig. 1 (a) TEM image and (b) fluorescence spectrum of Bi»O3 QD
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