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Result 1. Construction of efficient water splitting system driven by copper complexes as electron mediators

Ru-loaded SrTiO3 doped with Rh (Ru / SrTiO3z:Rh) and BiVO, were employed as photocatalysts for water splitting
by a Z-scheme photocatalysis system in the presence of water-soluble copper(ll) complexes with 2,2’-bipyridine as
the supporting ligands, to afford H, and O, evolution with high efficiency from water at neutral pH under visible
light irradiation.

Result2. Niobium complex-based syntheses of nanowire-shaped semiconductor photocatalysts

The controlled synthesis of niobia nanowires with TT (tief-tief) phase (TT-Nb,Os-NW) that is the stable phase at
low temperature was accomplished through calcination of niobium-based amorphous nanowires (Nb,Os-NW)
composed of closely packed primary particles, obtained by the reaction of water-soluble niobium oxo-oxalate
complex (NH4)3[NbO(Ox)3]*H.0 (Ox = oxalate) with trioctylamine (TOA) employed as a structure-directing agent.
The high resolution TEM (HRTEM) image of TT-Nb,Os-NW showed clear lattice fringes perpendicular to growth
direction, and the width of the fringes was 3.8 = 0.2 A, which corresponds to (001) crystal plane. An aqueous
suspension containing TT-Nb,Os-NW and a sacrificial reagent was irradiated with white light (1 > 300 nm) from a
Xe lamp to afford the enhanced photocatalytic activities for H, or O, evolution compared with that of conventional
TT-Nb,Os-B.

Sodium niobates with nanowire morphology (NaNbO3-NW) were also synthesized by the use of niobium
oxo-oxalate complex as a starting material. This NaNbOs-NW showed definitely enhanced photocatalytic
activities for H, or O, evolution in the presence of sacrificial reagents and overall water splitting under ultraviolet
light irradiation, as compared with that of a bulky counterpart. This is the first example that overall water splitting
into H, and O, occured on the semiconductor nanowire photocatalyst.




