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To develop the water photolysis system based on the photosynthesis dye-metal nanoparticle conjugated
material, two different artificial photosynthesis systems are accomplished.

Photovoltaic conversion using photosynthesis organ Grana from Spinach adsorbed nanocrystalline TiO,
layer onto ITO glass (OTE) electrode (Grana/TiO, electrode) is developed. The photocurrent responses of
Grana/TiO; electrodes are measured using acetonitrile with tetrabutylammonium hexafluorophospate as a
redox electrolyte in the presence and absence of water with irradiation. Photocurrent of Grana/TiO,
electrode increases using the redox electrolyte containing water. Moreover, the photocurrent responses of
Grana/TiO electrodes with monochromatic light (680 nm attributed to absorption band of photosystem Il
with oxygen evolved complex) irradiation are measured using acetonitrile with tetrabutylammonium
hexafluorophospate as a redox electrolyte in the presence and absence of water. Photocurrent of
Grana/TiO;, electrode using the redox electrolyte containing water only is observed, indicating that the
evolved oxygen from water with photosystem Il in Grana onto nanocrystalline TiO, layer electrode by 680
nm irradiation is reduced to water with catalytic activity of platinum electrode.

To develop the photoinduced hydrogen production system based on the artificial photosynthesis model,
anionic water-soluble carotenoid dye with two carboxylate groups, crocetin (the number of carbon is 20
and T electron conjugated polyene material) electrostatically immobilized onto the surface of cationic
surfactant cetyltrimethylammonium bromide (CTAB) micellar including Mg chlorophyll-a and b (MgChl-a
and b) (Cro/MgChl) is prepared.  The effective hydrogen production system in the presence of NADH as
an electron donor, methylviologen (MV2+) as an electron carrier and platinum colloid as a hydrogen
producing catalyst under visible light irradiation is developed using Cro/MgChl as a photosensitizer (3.6
pmol in 3 h), compared with that using MgChl-a/b without crocetin (2.1 ymol in 3 h).




