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Challenging Energy and Environmental
Problems by using Photochemistry

When Prof. Yamazaki worked on the reseasch theme of the photocatalysis of tungsten triaxide nanoparticies, her labo’s postgraduate

atudent discovered new phenomena by chance, which has led 10 the developmenta of the photochromic fim
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I specialize In photochemistry and develop
functional materlals by using light energy. I study
photocatalytic materials that degrade and detoxity
persistent environmental pollutants and volatile
organic compounds that cause chemical
sensitivity: dye-sensitized solar cells that convert
HgN! energy into cloctrical energy by using dyes:
ana i malsrials colored by photorTadkation.
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Photocatalysts for environmental cleanup

Thuring my days as a postdoctaral fcllow in the US, T obtained
funding from the US Department of Knergy and served as the
leader of a projoct t remediate soils contaminated with volatile
chiorinated organic compounds (VCOC). Together with Prot
M. A Andersan, T developed porous fitanium dioxide: pellets
that at the time had the world's largest specific surface area. By
wsing the pects, T elucidated the degradation reaction mecha-
nisen i the lsboeatory, optimized the reaction conditions for
detaxifying VCOCs, made degradation equipment, and conduct.
ed demvnstration expeeiments i the fiekd setting As 3 result, |
successfully developed cquipment capable of completely
degrading VCOCs retained in the soll mto carbon dioxide
Subsequently, 1 fellin love with photocatalysts tha can degrade
persistent subatances by light irradiation alone. and research on
photocatalysts became my Efewark. My laboratory synthesizes
mot caly a typical phatocatalyst—titaniom dioxido—but also
tsngsten oxide, bismuth tmgstate, and bisnuth vanadate by
using, 3 sk gel method or a hydrothermal technique. To date T
bave developed, for example, ghes coated with pholocatalytic
matcriaks (i ) used to trap and recover heavy metal jons;
photocatalytic membranes that require no support structure
bocause they are hardened by low-temperature firing; and
compusite photocatalysts that use two or more semiconductoe
photocatalysts. Although titanium dioxide i an efficicnt phato-
catalyst. it can abeorb caly ultraviolet hght. In light of this, 1
doped varios metal ions and sccesslully synthesized titanium

dioxide capable of being operated by visible Bt its photocata

o T
Gl comted with T WFigure 1 Removal of Cu
(W) ion from aquecus solu-
tions by the photoreduction
on TiO2 film.
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