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KRITSADA RONYHUT : STUDY OF THE EFFECTS OF FABRICATION
METHOD AND DYE MOLECULAR STRUCTURE ON DYE-SENSITIZED
SOLAR CELL PERFORMANCE. THESIS ADVISOR :

ASST. PROF. THANAPORN MANYUM, Ph.D. 54 PP.

DYE SENSITIZED SOLAR CELL/CARBAZOLE

The objectives of this thesis were to study the effect of structural properties of
dye sensitizers on dye sensitized solar cell performance efficiency and to improve
performance efficiency by aggregation prevention with co-adsorbent. This study used
different types of sensitizers, containing carbazole as donor part, oligothiophene as
linker and acrylic acid as accepter part. The TiO. deposited on FTO was used as
working electrode, I"/13 redox couple as electron mediator and Pt nanoparticle
deposited on FTO as counter electrode. Sensitizer series 1 were used to study the effect
of different length of alkyl chain substitution on N-secondary carbazole. We found that
the dodecyl group had suitable chain for substitution to prevent dye aggregation.
Sensitizer series 2 were used to study the effect of different electron donating groups
substitution on the same position as alkyl group to increasing of photocurrent
generation, since electron donating group via lone pair electron (C4TMA) was more
effective than electron donating group via n-conjugated system. Sensitizer series 3 were
used to study the effect of n-conjugated system extension and the effect of hexyl group
substitution on oligothiophene linker. We found that the longer n-conjugated system
dye (C12T4A) could more adsorb longer wavelength photon than the shorter one
(C12T3A), resulting in photocurrent generation ability directly, however Jsc of

C12T3A was higher than Jsc of C12T4A, because C12T4A was easy to aggregate on



v

was easy to aggregate on TiO, surface, to solve this problem, hexyl group was placed
on linker (C12T4HA), C12T4HA Jsc achieved the highest value of Jgc. To improve
the performance of DSSC, chenodeoxycholic acid (CDCA) was used as co-adsorbent
to prevent dye aggregation. In order to achieve the highest value of Jgc, the suitable

number of CDCA mole depend on the steric of dye molecule.
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