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Abstract — Electron recombinations in electrolyte solution reduce light-to-energy conversion efficiency at the nanop-
orous electrode surface of dye sensitized solar cells. In this study, we improved the conversion efficiency using an
energy barrier at the nanoporous electrode surface to control the recombination process. The energy barrier was formed
by coating nanoporous TiO, electrode with Nb,Os material. We investigated the influence of energy barrier on the cell
efficiency depending on the coating thickness. Nanoporous TiO, electrode was coated about 5 nm thickness by 12 times
coatings, and so the coating layer was grown about 0.417 nm for every time. Enhancement of conversion efficiency
from 2.55% to 4.25% was achieved at 0.834 nm coating thickness, and it was believed as the optimum thickness for
minimizing the electron recombination process in our experimental system.
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Fig. 1. The reflectance spectra: (a)sintered TiO, film only, (b)TiO,
film with 2 coatings, (¢)TiO, film with 10 coatings, and (d)TiO,
film with 12 coatings.
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Fig. 2. XRD patterns: (a)sintered TiO, film only, (b)TiO, film with
2 coatings, (¢)TiO, film with 10 coatings, and (d)TiO, film
with 12 coatings. *: Orthorhombic Nb,Os, (001) plane.
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Fig. 3. TEM images: (a)sintered TiO, particles only and (b)sintered
TiO, particles with Nb,O; coatings 12 times.
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Fig. 4. I-V curves: (a)TiO, film only, (b)TiO, film with 1 coating,

(©)TiO, film with 2 coatings, (d)TiO, film with 3 coatings,
(e)TiO, film with 4 coatings, and (f)TiO, film with S coatings.
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Table 1. The solar cell parameters presented in Fig. 4
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Fig. 5. The comparison of repeated sintering effect on the efficiency
of dye-sensitized solar cell with Nb,Os (square line) and with-
out Nb,Os (circle line).
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