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ABSTRACT

In this research work, the enhancement of power conversion efficiency in dye-sensitized
solar cells(DSSCs) were investigated by photoelectrode modification using ZnO-nanoparticle,
ZnO-powder and ZnO-tatrapod as double-layered films and mixed film. ZnO-tetrapods were
synthesized by thermal oxidation reaction technique under atmospheric pressure at temperature of
1000 °C. The structure of semiconducting double-layered films was ZnO-nanoparticle/ZnO-powder
or ZnO-tetrapod with thickness ratios of 1:1, 1:2, 1:3, 2:1 and 3:1 respectively. The photoelectrode
was fabricated by screening ZnO-nanoparticle as underlayer onto FTO glass then sintered at 400°C
after that ZnO-powder or ZnO-tetrapod was screened as upper layer and sintered at 400°C. The
mixed film was fabricated by screening the mixed of ZnO-nanoparticle and ZnO-powder with the
ratios of 1:3, 1:1, and 3:2 by weight onto FTO glass then sintered at 400°C. The thickness was
controlled by varying layer number of adhesive tape (1-4 layers). This DSSCs used Eosin Y as a
dye sensitizer, iodine/iodide solution as an electrolyte and Pt/FTO as a counter electrode. The films
were characterized by FE-SEM and Raman spectroscope. The photoelectrochemical characteristics
of ZnO DSSCs were measured under stimulated sunlight AM 1.5 from a solar simulator with the
radiant power of 100 mW/em’. It was found that double-layered films based on ZnO-
nanoparticle/ZnO-powder with a thickness ratio of 1:3 exhibited the highest photoconversion
efficiency of 1.10 %. And the double-layered films based on ZnO-nanoparticle/ZnO-tetrapod with a

thickness ratio of 2:1 exhibited the photoconversion efficiency of 0.74 %. For the mixed ZnO,



found that all ratios of mixture ZnO film with 3 layers of adhesive tape exhibited higher
photoconversion efficiency (1.07 %) than those of only ZnO-nanoparticle or ZnO-powder. The
enhancement of photoconversion efficiency by photoelectrode modification could be explain by
the decreasing of DSSCs transfer resistance and the high current density due to dye absorption

property of ZnO-nanoparticle.



