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Abstract; Dye sensitizers are the key photoelectric conversion materials in dye-sensitized solar cells
(DSSCs). The electrons in sensitizers transfer from the low level of ground state to the high level of
excited state and generate effective potential difference when sensitizers are excited by light. Desig-
ning and screening sensitizer with excellent properties is beneficial to promote their photoelectric
conversion efficiency. A series of tetrathiafulvalene ( TTF)-based metal-free dye sensitizers with dif-
ferent m-bridge were designed based on the relevant experimental study, and their photoelectric con-
version and the intramolecular electron transfer characteristics were systematically investigated by
using density functional theory ( DFT) and time-dependent DFT. Results show that the overall per-
formance of TTF-based metal-free dye sensitizer with cyclopentathiophene and its derivatives as
m-bridge was significantly improved in terms of the better charge separation state, broadened spectral
absorption coverage rage, improved light-harvesting efficiency and enhanced intramolecular electron

transfer performance.
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Fig.2 Electron contributions of the FMOs of TTF-based dyes
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Tab.1 Excitation energies(E, ), absorption intensities( f) , relative orbital contributions, and LHE

transition of TTF-based dyes

and RLHE for the optical

max

Dyes A/ NM E./eV f LHE, RLHE Compositions
G3 434.8 2.85 1.712 98.1% 1.00 H—L(50% )
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TTF3 463.9 2.67 1.905 98.8% 1.01 H—L(41% ), H-1—1L(48% )
TTF4 472.1 2.63 1.964 98.9% 1.01 H—L(41% ), H-1—L(48% )
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Dyes q""/e d™ /nm H/nm /nm V,/eV E./eV g/ (107 s71)
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