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In this thesis, we described study on syntheseschardhcterizations of photocatalytic materials
and development of its evaluation system for watetfication. Here outlines the descriptions in
each chapter.

Chapter 1 describes the purpose of my studies atodal program including the recent study of

photocatalyst and the approaches to water treatteehhologies. This chapter was concluded that
the addition of adsorptivity to photocatalyst ahe immobilization onto several materials have

been required when applying photocatalyst to wasatment.

Chapter 2 describes the coating method of hydrceadjteponto TiQ particle using photoinduced
superhydrophilic reaction, and its water treatmabtlity under irradiation of UV-light. The
attractive point is that the coating method usiggtlirradiation can effectively coat a biomimetic
compound to Ti@ photocatalyst without a calcination process. Adddilly, this synthesis method
had advantages that could obtain high crystalbrathy lower precursor concentration in short
synthesis time.

Chapter 3 describes the syntheses of photocatatystifying vanadium and silica to T¥Dand
their evaluations of adsorption and photodecomjuusitbilities for ionic species in agueous
solution. The synthesized vanadium-modified JJiQVT), Si-doped TiQ (SiT) and
vanadium-modified Si-doped T¥QVSIT) particles had negative charge at weak-acpm, and
they effectively adsorbed a cationic dye such athytene blue (MB), compared to bare %O
Especially, VT and SiT were effective for the depamsition of MB because of good valance
between the adsorptivities and photoactivities. dontrast, VSIT exhibited the lower
photodecomposition efficiency for MB. The strongadsorptivity lead to the lower decomposition
efficiency. Those results indicated to be neededelect a photocatalyst in accordance with the
target species.

Chapter 4 describes the photocatalytic ability ariadium modified-N/Si-codoped TAQVNSIT) in
order to obtain visible light responsive as wellhigh-adsorptivity for cationic species in aqueous
solution. VNSIT exhibited high decomposition alyilfor dimethylsulfoxide (DMSO) in an aqueous



solution under visible-light irradiation. The higtctivity was related to their higher dispersibility
and smaller average hydrodynamic diameters in watenpared to those of other photocatalysts.
The vanadium species in the VNSIT exhibited a premeffect, enhancing contact with the
substrate molecule because of its high dispertsibili

Chapter 5 describes the water treatment abilityiOh-coated ceramic foam filter (TCF) prepared
as a high-efficient photocatalytic-coating materihotodecomposition of natural organic matter
(NOM) in swamp water by a TCF was found to folldve tsame trend as the photodegradation of a
humic acid (HA), which is a precursor of THMs andAk. The disinfection byproducts (DBPS)
formation potential after chlorination of the phodtalytically treated water samples was strongly
dependent on TOC and WA Accordingly, the TOC and Uy, values in aqueous solution were
concluded to be key indicators of the photodecortipasefficiency.

Chapter 6 describes the establishment of noveluatiah system for water treatment efficiency
using photocatalyst-coating glass plate. The pladédgst-glass plate was obtained by dipping glass
plate in the suspended photocatalyst solution. dlates decomposed cationic and anionic dyes,
without regarding to their charges. Also, the elestatic adsorptions of SiT-, VT-, VSiT-plates to
cationic species could be conducted to the efficgrotodecomposition. Furthermore, we could
successfully analyze simultaneous monitoring ofrel@ee in ibuprofen and formation of its
by-product, by using flow evaluation system.

Chapter 7 describes the coating method by eleatioshteraction using cationic silane-coupling
reagent as a spacer to bind between photocatadystlp and glass plate. The highly dispersible
SIT particles facilitated the stable coating onttasg plate, and the plate provided the
photodecompositions of MB and indigo carmine (In@ger UV and visible light irradiations. In
the photodecomposition of dissolved humic substntek value obtained from the WY, values
on the SiT—dien-plate under UV irradiation was lowan its ability to decompose MB and InC
standard solutions.

Chapter 8 described the concretion of this thesisfature prospects.
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