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Eﬁ"ﬁ?ﬁ;;) - Research of dye sensitized solar cell hybridized with inorganic nanofiber
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We attempt to prepare Dye sensitized solar cell (DSSC) by hybridized of imogolite nanofiber which is natural clay
materials, and use imogolite for effective application. At first, Titanium dioxides (TiO,) nanoparticle used for the
electrode of DSSC was mixed with imogolite. We tried to mix directly TiO, particles and imogolite solution to prepare a
paste for the electrode. However, the favorable electrode could not be prepared by this method, because each material was
aggregated in the paste. To improve the dispersion of materials, imogolite was synthesized in TiO, solution. The paste
prepared from in-situ synthesized imogolite in TiO, solution brought out better dispersion for preparation of electrode.
The sensitized dye (N719) was adsorbed on the TiO, electrode hybridized with imogolite, and the adsorption amount of
dye was investigated. The electrode hybridized with imogolite and TiO, (50:50 wt%) showed only a few % better
adsorption per film thickness compared with normal TiO, electrode.

We tried to compose DSSC using the hybridized electrode and investigate the cell property. The hybrid solar cell with
imogolite and TiO, (40:60 wt%) indicate the improvement of 15% for short-circuit current and 20% for conversion
efficiency than DSSC prepared with normal TiO, electrode. Continuously, to reveal the reason of improved cell property,
the complex impedance of the electrode substrate was measured. The electron diffusion between each TiO, particle used
for electron transport in DSSC was improved, when the hybrid solar cell with imogolite and TiO, (40:60 wt%) was used.

This study showed enhanced cell property of DSSC hybridized with imogolite nanofiber for TiO, electrode, in spite of
less TiO, amount existing in a unit volume of electrode. The reason why this effect might be the improved electron
transport between TiO, nanoparticle by adsorption and alignment on hybridized imogolite nanofiber. Based on these
results, the application of imogolite nanofiber for hybrid dye sensitized solar cell could be suggested.




