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Dye-sensitized solar cell (DSSC) requires sintering of TiO: photoelectrode at 450~550°C to be manufactured. However, the
high-temperature sintering is disadvantageous because it limits the use of materials that cannot withstand high temperatures.
In our previous work, we proposed plasma and low-pressure mercury (Hg) lamp ultraviolet (UV) treatments of the TiO:
electrode to reduce the sintering temperature. It was concluded that the effect of the surface treatment is due to reactive
oxygen species (Os;, O, OH) produced by the plasma and UV light. In this paper, we investigate the effect of each reactive
oxygen specie by changing background gas of the treatment of the TiO. photoelectrode. It is shown that both O and OH
radicals can cause necking of TiO: nanoparticles, while Os causes vaporization of solvent and organic binder in the TiO- paste.
In addition, we propose a new treatment technique for the TiO: photoelectrode using a Xe: excimer lamp, which efficiently
produces O and OH radicals compared with the low-pressure Hg lamp. For the 250- °C sintering, the UV treatment time is
reduced by an order of magnitude by using the Xe. excimer lamp instead of the low-pressure Hg lamp.
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Fig. 1 DSSC manufacturing methods.
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Fig.2 Indirect dielectric barrier discharge (DBD) treatment".
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Fig.3 Direct DBD treatment" .
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Fig. 5 Excimer lamp UV treatment.
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Fig. 6 Voltage-current characteristics of UV treated DSSCs.
Backgound gas is No.
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Fig. 7 Voltage-current characteristics of UV treated DSSCs.
Backgound gas is O..
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Fig. 8 Electrochemical change of TiO..
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Fig. 9 Voltage-current characteristics of DSSCs. n is energy
conversion efficiency ™' .
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Fig. 10 Conversion efficiencies of DSSCs.Broken line
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