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Research Title: A design, synthesis and development of conjugated organic dyes
and nanocomposite electrolytes for improving efficiency of Dye-sensitized solar cell (DSSC)

Researcher: Darinee Phromyothin  College of Nanotechnology

ABSTRACT

The organic dyes based doror-linker-accepter were designed and synthesized as
photosensitizers for the application of dye-sensitized solar cells (DSSCs). The quantum
chemical calculation with density functional theory (DFT) calculations has employed to
investigate the absorption spectra, electron distribution and the intramolecular charge
transfer (HOMO-LUMO) of the dyes. An-effect of donor moiety (diphenyl aniline and dimethyl
aniline) was studied. The results found that dimethyl aniline moiety presents higher
maximum absorption wavelength than giphenyl aniline donor group because of their longer
TU-conjugated system. The effect of linker moigties -including thiophene, thiazole and
imidazole with dimethyl aniline donor and cyanoacrylic acceptor was then studied. The
thiophene linker presents the lower exc*ation energies and it has been shown to enhance
the intensity and the absorption spectra which are important features that affect the
performance of DSSCs. The dimethyl aniline derivative donor-thiophene linker-cyanoacrylic
acceptor dye was then synthesized and fabricated which consists of dimethyl aniline
derivative dye, TiO, film semiconductor layer as a working electrodes, platinum metal film as
a counter electrode and redox couple solution of iodide - triodide ( I / I3 ) as electrolyte
yielding a power conversion - efficiency 1.14%. The methylammonium lead iodide
(CH3NHsPbl,) was synthesized for: solid-state mesoscopic heterojunction solar cells. The
results review that the absorption of light in the broad spectral response (350 - 750 nm) and
perovskite forming-times based solid-state solar cells by spin-coating for 20 s exhibit the
highest conversion efficiencies. The effect of the additives used in the solution electrolytes ,
nanocomposite (carbhon black and silica fume) ‘and  polymer (polyethylene glycol and
polyacrylic acid), have beer tested and ¢ood performance was reached employing
nanocarbon black whereas good long-term stability was observed for polyethylene glycol in
the standard redox couple | /15 electrolyte.

Keywords : quantum chemical calculation, dye sensitizer, cyanocrylic acid, dye-sensitized solar cell
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