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Preparation and characterizations of novel photocatalysts for the water purification from waste water
containing organic pollutants were carried out in this thesis. Study started with the preparation of carbon coated
W1s0yo as visible light active photocatalyst obtained through heat treatment of WO, and poly(vinyl alcohol)
(PVA). Thin carbon layer was formed on Wi30Os surface through carbon coating process. Its layer was less than
2 nm thickness. WP10 (WO,s/PVA = 90/10) exhibited higher photocatalytic activity for phenol decomposition
than other samples (WP20, WP30, WP40 and WP50) due to suitable thin carbon layer for adsorption of phenol
in its aqueous solution. However, the photocatalytic activity of carbon coated WigOys is not high. Therefore,
photocatalytic activity of it requires to be improved.

Improvement of the photocatalytic activity of carbon coated W3Oy was carried out through metal doping,
Three metals, Fe, Ni and Co were selected as dopant to it. Its metal doping was carried out through heat
treatment of WO, with metal precursor, followed by carbonization with PVA at 800 °C in N, atmosphere,
Photocatalytic activity of it was estimated by rate constant through behavior of phenol decomposition. In the
case of fron doping, photocatalytic activity of carbon coated W30z was strongly enhanced after iron doping.
Inclusion of 0.72% iron derived the highest rate constant for phenol decomposition under visible light. It is
considered that the iron doping less than 1 % and carbon coating by addition of 10% PVA are effective in the
improvement for the photocatalytic activity. On formation of carbon coated WigOg, columnar morphology was
recognized, and it was decreased with increasing amount of addition of iron acetate. It could be related to the
deposition of FeWO,. It was strongly indicated that FeWO, showed the photocatalytic effect in this results.

Preparation and characterization of novel photocatalyst carbon coated FeWO, was investigated. Preparation
of it was carried out by heat treatment of WO, with iron acetate, followed by carbonization with PVA at §00 °C
in N, atmosphere. Prepared powders consisted mainly of FeWQ,. Carbon coating to the FeWO, prevents the
sintering and crystal growth of FeWO,. The photocatalytic activities of their samples were confirmed by phenol
decomposition in its aqueous solution, Carbon coated FeWO, revealed photocatalytic activity under visible light.
However, the photocatalytic activity of FeWO, without carbon coating could not be detected.  Carbon coating
to the FeWO, derived the photocatalytic activity under visible light irradiation. Carbon coating through addition
of 10 % PVA derived the highest photocatalytic activity to decompose the phenol.

Hybridization of W3O and TiO, was tried for the further improvement. Carbon coated WO-TiO,
composites were prepared through heat treatment of WO,y with TiO, (ST-01; Ishihara Sangyo Co. Ltd.),
followed by carbonization with PVA as carbon precursor at 800 °C in Ar atmosphere. They consisted mainly of
WO, and TiO, anatase. Peaks of WizO4 were also observed on the XRD pattern of their samples prepared.
Carbon coated WO,-TiO, composites exhibited much higher photocatalytic activity than TiO, (ST-01).
However, their photocatalytic activities decreased with increasing the amount of PVA. 1/2WTP10 (WO,¢/Ti0, =
172, 10% PVA) exhibited the highest photocatalytic activity for phenol decomposition. Its high photocatalytic
activity could be related to high crystallinity of anatase and suitable thin carbon layer for adsorption of pollutant,
The high photocatalytic activity of carbon coated WO,-TiO, composites could also be related to the existence of
WisOs9 containing oxygen vacancies which can be worked as electron trapping centers, preventing charge
recombination. It was suggested that carbon strongly influenced the photocatalytic activity in these results.
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