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Abstract:

In recent years, solar energy has received considerable attention as a renewable, environmentally friendly
energy source. In particular, dye-sensitized solar cells (DSSCs), one type of photoelectric conversion device,
have attracted considerable interest because they have certain advantages, including lower production cost
than typical crystal silicon-type solar cells and a high theoretical conversion efficiency. Usually, as a reduction
catalyst, a Pt-sputtered FTO glass electrode is employed as the counter electrode (CE). However, Pt is a rare
metal, and is expensive and not abundantly available. Accordingly, the development of a Pt substitute would
help enable the development of more practical devices. In addition, CE materials require a high electronic
conductivity, corrosion resistance against iodides, and the ability to act as a reduction catalyst for the 17/15
redox couple. In a previous paper*?, we reported that the performance of a CE can be significantly improved
by using a CIO, doped PEDOT (PEDOT-CIO,)/TiO, composite film or a PEDOT-CIO,/TiO, particle film
electrode with increased roughness, but that the photocurrent was not improved by this technique. Therefore,
to further improve the photocurrent, the use of reflected light may be effective. However, there are few
research papers on the improvement of DSSC performance in non-Pt CEs using reflected light.

In this work, we prepared a TiO, thin film (TiO, (tf)) on an FTO glass electrode by sol-gel processing, and
subsequently deposited a PEDOT-CIO, by electropolymerization. Using cyclic voltammetry and
electrochemical impedance measurements of an as-prepared counter electrode, and measuring the
performance of a solar cell with a transparent PEDOT-CIO, /TiO, (tf) electrode, we evaluated the performance
of a TiO, (tf) CE, and compared it with a PEDOT-CIO, /TiO, particle film (TiO, (pf)) electrode. In addition, we
attempted to investigate the influence of reflected light on the photocurrent using a modified CE. As a result,
the photocurrent-voltage characteristic indicated that a DSSC with a PEDOT-CIO, /TiO; thin film counter
electrode had a high photovoltaic conversion efficiency, similar to that of a PEDOT-CIO, /TiO, particle
composite film electrode. Furthermore, it was found that the photocurrent was improved by attaching a
reflector to the opposite side of the transparent counter electrode.
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