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A development of organic dyes sensitizers, quantum chemical
calculation and synthesis, of new cyanocrylic acid derivatives
for Dye-sensitized solar cell (DSSC)
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Research Title: A development of organic dyes sensitizers, quantum chemical calculation
and synthesis, of new cyanocrylic acid derivatives for Dye-sensitized solar cell (DSSC)
Researcher: Darinee Phromyothin  College of Nanotechnology

ABSTRACT

An organic dyes base donor-linker-accepter system was designed and developed. The
‘dye molecules consist of three parts, an electron-donor connected by the Zr-tonjugated
linker and an acceptor (cyanoacrylic acid). The electronic properties, absorption spectra and
density of electron of the new structures of photosensitive-dyes were studied and improved
by gquantum chemical calculation (DFT/TD-DFT using cam-B3LYP method with™ 6-31G(d,p)
. basis set). The cyanoarylic acceptor-based dyes were used to improve efficiency through
donor and Tr-conjugate-linker modifications. The effectlve structures of photosensltlve-dyes
were synthesized and prepared the device to determine the performance of the dye
sensitized solar cell. The syntheses were then investigated by uéing Suzuki reaction, Ullmann
reaction and Sonogashira coupling reaction. For example, Dithieno[3,2-b;2’,3’-d]pyrrole

derivative with cyanoacrylic acid as acceptor moiety , gave the photovoltaic conversion

efficiency (1) of 1.10%

Keywords : Quantum chemical calculation, Organlc dye sensitizer, Cyanocrylic acid anchoring, Dye-
sensmzed solar cell
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4.1.1.1 Tassadr9maBianingin (The electron structure)
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4.1.2.1 Ipssasnamedianinsiin (The electron structure)
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