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Abstract

Time-dependent density functional theory (TDDFT) was used to predict the electronic
absorption spectrum of naphthalene- and azulene-based organic dyes for dye-sensitized solar cell
application. The organic dyes were computed with the B3LYP hybrid functional and the 6-31+G™**
basis set in the dichloromethane solvent represented by the C-PCM continuum solvation model.
Upon varying substituents of studied compounds, the wavelength for maximum absorption
showed red shift up to 520 nm from the 270 nm of their parent compounds. From the value of A, .
and the matching of molecular orbitals with those of TiO,, the naphthalene-based dyes are more
suitable than the azulene-based dyes for dye-sensitized solar cell application.
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