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Synergistic Performance Enhancement of Multi-walled Carbon Nanotube—-Based Dye—
Sensitized Solar Cells Using Oxygen Plasma Treatment
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Oxygen plasma treatment is a widely used process provinding commonly nhactive nano electrode
aurface with various oxygen—contaning chemical functional groups including hydroxyl, carboxylic
acid and aldehyde groups. The plasma treated nano surface can be easly modified with alien
materials having unique properties because finctional groups on the surface allow strong and stable
chemical bonds between the nano surface and the alien materials. In this wark, Oxygenated multi—
walled carbon nanotubes (OMWNIS) are employed as addiives in conventional TiO,—based

photoanodes and platnum—free conducting polymer-based photocathodes. The OMWNI-modified
PEDOT'PSS photoanode shows enhanced energy conversion efficiency by about 14 % and the
OMWNI-modified photocathode enhances the efficiency by about 26 %. Nore mportantly, a 43 %
efficiency is obtaned by utlzing both OMWNI-modified electrodes together indicatng that the
synergistic effect by the used of the two electrodes together seems to be related to the effective
suppression of inwanted back transport and recombination reactions.
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