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Application of nematic liquid crystals, 4-cyano-4'-heptylbiphenyl and
4-cyano-4'-pentylbiphenyl, in quasi-solid-state dye-sensitized solar cells

WANG Meng, PAN Xu, GUO Lei, LI WenXin, HUO ZhiPeng & DAI SongYuan

Key Laboratory of Novel Thin Film Solar Cells, Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China

Abstract: Two nematic liquid crystals, 4-cyano-4'-heptylbiphenyl and 4-cyano-4'-pentylbiphenyl, are introduced into
the poly(vinylidenefluoride-co-hexafluoropropylene) (PVDF) based polymeric gel electrolyte for quasi-solid-state
dye-sensitized solar cells (DSC), aiming to improve the photovoltaic performance of quasi-solid-state DSC. The
influence of addition of liquid crystal on the redox behavior of I7/I;, the recombination reaction at the
TiO,/electrolyte interface and the photovoltaic performance of quasi-solid-state DSC are studied. It is found that
although the addition of liquid crystals in PVDF based polymeric gel electrolyte would decrease the transport of /15~
and accelerate the recombination reaction of the quasi-solid-state DSC, it still benefits the short-circuit current
density remarkably, resulting in higher photo-electric conversion efficiency. This may be associated with the
improvement of interfacial contact and the enhancement of light harvesting efficiency of quasi-solid-state DSC due
to the addition of liquid crystal.

Keywords: dye-sensitized, solar cells, quasi-solid-state, liquid crystal
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