Study on Relationship between a TiO, Photo-Electrode Fabrication Conditions
and Efficiency of a Dye-sensitized Solar Cells
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Abstract - In this work, the effect of addition of acetylacetone on

@10, —@ dye —O dyet ® electron

microstructure and quality of nanoporous TiO, photo-electrodes was
studied in dye-sensitized solar cells (DSCs) and structure and
electrical properties of fabricated cells were investigated. From the
results, the DSCs fabricated with acetyl acetone showed highest
photovoltaic performances. This behavior may be attributed to paste
agglomeration decrease and interconnection and bonding improvement
between TiO, particles. Furthermore, the most favorable dye
absorption time results to be 10h: exceeding this time a decrease in
efficiency 1is observed despite the increasing amount of dye
absorption. The TiO, photo-electrode prepared under the conditions of
acetylacetone ratio of 15% and dye absorption time of 10hr showed
the better photovoltaic performance (/=12.48mA/cm?  V,=0.69V,
1068, n=5.86%).
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<Fig. 1> Concept(left) and structure(right) of DSCs
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<Fig. 2> Fabrication process of TiO2 photo-anode of
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<Fig. 3> Fabrication process of DSCs
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<Fig. 2> Short circuit current versus
acetylacetone ratio of DSCs
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{Table 1> Photovolatic characteristics of the DSCs as a
parameter of dye absorption time.

Absorption time | Ji. (mA/cm?®) | Vi (V) ff n (%)
6 hrs 6.97 0.62 0.56 2.42
10 hrs 12.48 0.69 0.68 5.86
12 hrs 10.03 0.65 0.64 417
24 hrs 9.81 0.63 0.63 3.89
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