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Fluorescence Properties of Fluorescein-Dispersing Titania Thin Films

Mitsuya SHINZATO and Hiromasa NISHIKIORI
Department of Environmental Science and Technology, Graduate School of Science and Technology, Shinshu Univ.,
4-17-1 Wakasato, Nagano, Nagano 380-8553

Abstract: Titania, silica, and titania—silica sols containing fluorescein were prepared from titanium and silicon

alkoxides. The fluorescence intensity of fluorescein was enhanced in the sols containing the titania nanoparticles due

to the near field effect of the titania nanoparticles. The relative fluorescence quantum efficiency of the titania films

containing fluorescein was also enhanced due to an strong interaction between the titania and fluorescein.
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Fig. 1. UV-Vis absorption spectra of the
fluorescein-containing sols prepared from TEOS
and TTIP (TEOS:TTIP = 100:0, 99:1, 98:2, 97:3,
96:4, and 95:5).
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Fig. 2. Fluorescence spectra of the
fluorescein-containing sols prepared from TEOS
and TTIP (TEOS:TTIP = 100:0, 99:1, 98:2, 97:3,
96:4, and 95:5).
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Table 1 Relative fluorescence quantum yields of the
fluorescein-dispersing gel films prepared from TEOS
and TTIP (TEOS:TTIP = 5:0, 1:4, 2:3, and 0:5) by the
steam treatment for 0, 30, and 60 min.

TEOS:TTIP 0 min 30 min 60 min
5:0 247,000 379,000 176,000
1:4 83,700 124,000 144,000
2:3 87,200 158,000 167,000
0:5 47,400 176,000 246,000
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