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Stabilization and Design of Aqua-Iron Complexes for Replacing TiO, (International Center for
Materials Nanoarchitectonics, National Institute for Materials Sciences) Yusuke Ide

Despite the ubiquity of aqua—Fe(Ill) complexes in biological enzymes and their useful
properties and cost-effectiveness for many applications, artificially stabilising these fleeting
molecules for practical use remains challenging in terms of their stability, the precise control
of aqua—Fe(Ill) complex structures, and the safety of supports. Herein, we demonstrate that
dimeric aqua—Fe(IIl) species can be stabilised/designed using mesoporous silicas or layered
silicates to produce UV absorbers or photocatalysts whose performances exceed to that of
commercial TiO, nanoparticles. We also report that an exceptional type of green rust, which is
a Fe(II)/Fe(Ill) mixed-valent iron mineral and previously thought to be very instable against
oxidation, shows high oxidation stability and good photocatalytic activity higher than that of a
benchmark TiO, nanoparticle.
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