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Evaluation of intermolecular distances of dyes for improving photovoltaic
performances in dye-sensitized solar cells

Komaguchi, Kenji
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We synthesized novel bifunctionalised organic dyes that can work as a
photosensitizer for dye-sensitized solar cells (DSSCs) and an electron spin probe. Average
nearest-neighbor intermolecular distances of spin-probe molecules adsorbed on Ti02 were determined by an
ESR analysis to clarify their aggregation state in the presence or absence of a coadsorbate,
chenodeoxycholic acid (CDCA). The dyes adsorbed on the TiO2 surface to form aggregations shaped islands
without CDCA, and adsorbed in random dispersion with CDCA. Moreover, the photovoltaic measurements were
conducted for DSSCs based on the spin-probe dyes. We found a significant correlation between the
photovoltaic performances and the intermolecular distances. The findings are particularly helpful to
understand the influence of dye aggregations and the CDCA coadsorption on the photoelectric conversion
properties of DSSCs.
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