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Influence of Photoinduced Electron Transfer on Raman Spectroscopic
Characteristic of Alizarin Dye-sensitized TiO, Nanoparticles

JIANG Li-lin
(School of mechanical and Electronic Engineering » Hezhou University, Hezhou, Guangxi 542800, China)

Abstract: Effects of photoinduced electron transfer on the Raman spectroscopy of Alizarin (Alz) dye-
sensitized Ti0O, nanoparticles were investigated by theoretical and experitmental methods. The results
indicate that red-shift of absorption spectra and quenching of the fluorescence spectra are attributed to the
photo-induced electron transfers from the excited state of the absorbed Alz dye molecules and the charge
transfer complex (Alz/TiO,) to the conduction band manifold of the TiO, nanoparticles. The resonance
Raman spectroscopy of the Alz dye-sensitized Ti0O, nanoparticles reveals that the ultrafast photoinduced

interface electron transfer significantly enhances the C=C, C-O, and C=0 bond stretching vibrations of

the absorbed Alz dye molecule at the interface.
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Fig. 1 (a) Steady-state absorption spectra of Alz dye and

Alz dye-sensitized TiO, nanoparticles system (Alz/
TiO,), Steady-state fluorescence of Alz dye; (b)
Optimized molecular structure of Alz dye and
bidentate chelating interaction between Alz dye and
TiO, nanoparticles; (c) Time-resolved fluorescence

dynamics of free Alz dye in methanol
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