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Objective of this study is to develop new concept of solar cell based on double
excitation in organic and inorganic semiconductor composite, that is similar with
photosynthesis. In contrast to the conventional solar cell, the objective solar cell
exhibits high electromotive forces by using excitation in organic and inorganic
semiconductor. For the case of inorganic semiconductor, we found that ZnO nano
tube array deposited by hydrothermal synthesis method shows large electromotive
forces of 0.5 V under irradiation of 500 W Xenon lump.

On the other hand, among various organic dyes, it was found that Cu-
phthalocyanine and 2-amino anthraquinone shows relatively large photocurrent.
However, in case of 2-amino anthraquinone is decomposed by electrolysis at 1.0V.
Therefore, the optimized dye for solar cell is Cu- phthalocyanine. Combination of ZnO
and Cu- phthalocyanine electrodes shows 0.7 V for open circuit potential and 1mA/cm?
short circuit current. The current issues is to high resistance of organic dye and so



improvement of organic dye electrode could improve the power generation property of

new type solar cells.
for solar cells with high efficiency.

This study reveals that the concept of double excitation is used
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Photovoltaic potential / V

Oxide semiconductor
Fullarc  Visible light

TiO, 0.72 0.40
ZnO 0.70 0.53
Brookite TiO, 0.64 0.29
WO, 0.36 0.31
Fe,03 0.37 0.32
KTaO, 0.30 0.001
-0.18 -0.08
BiVO, -0.17 -0.19

A Light source: 300W Xe lamp with 420 nm cut off filter, Counter electrode: Pt"

Reference electrode: Ag/AgCl electrode, Electrolyte: 1M Na,SO, aq.
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Dye Fullarc Visible light
TPFPP -0.42 -0.42
Zn-TPP dimer -0.38 -0.37
THPP -0.31 -0.24

aLight source: 300W Xe lamp with 420 nm cut off filter, Counter electode: Pt wire,
Reference electrode: Ag/AgCl electrode, Electrolyte: 1M Na,SO,4 aq.
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