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A xanthene dye, fluorescein, as a in situ probe molecule was deposited from
a solution onto a titania surface in order to probe acid-base equilibrium of hydroxyl groups on the
titania surface and clarify the mechanism of surface modification by photocatalytic reaction on the
titania itself. Transient absorption spectroscopy using a femtosecond pulse laser revealed the
transformation from the monoanion to the dianion via the excited states, i.e., photoinduced proton
transfer from the fluorescein to the titania surface. The UV irradiation increases the basic
hydroxyl groups on the titania surface, which acceﬁts protons from the water molecules or proton
donors on the surface and has a positive charge. These processes promoted the reaction for the
surface modification of the titania with very small particles or thin layers of silica, etc.
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Fig. 1 Dependences of the relative
1,2) deposition amount of the fluorescein
onto the titania films and the surface
acidity estimated from the dianion/
monoanion ratio of the fluorescein
depending on the UV irradiation time.
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Fig. 2 (a,b) FTIR spectra of the fluorescein deposited onto the titania films
UV-irradiated for 0-3 h and (c) the peak position for the asymmetric COO stretch.
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Fig. 3 (&) Raman spectra of the fluorescein deposited onto the titania films
UV-irradiated for 0, 0.5, and 1 h and (b) the intensity ratio for the 1640/1600 cm*
bands and the peak position for the CCH and C-OH bend or CCH bend.
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Fig. 4 Transient absorption spectra of the
fluorescein deposited on the (a) glass plate and
(b) titania film.
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Table 1 Fitting parameters for the transient absorption time profiles of the fluorescein
deposited onto the silica glass plate and titania film.

490 nm 520 nm
T 1 /ps (A) T, /ps (A) T 1 /ps (A) T2 /ps (A)

Silica glass plate 0.158 (1.000) 57.6 (0.509) 13.7 (1.000) 121 (0.452)
Titania film 0.863 (1.000) 69.2 (0.510) 4.91 (1.000) 53.1 (0.378)
Ratio of lifetime 5.462 1.201 0.358 0.441
(Titania/Silica)
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