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The PhD thesis describes development of TiO»/polymer nanocomposite for removal of dyes.

Chapter 1 describes the general introduction on the design and motivation of the TiO2/polymer nanocomposite,
TiO2-poly(3-chloro-2-hydroxypropyl methacrylate) (TiO2-PCHPMA), explored in this study. The environmen-
tal concern of organic pollutants is stated with the various methods for removal of pollutants, especially based
on degradation by photocatalysts and adsorption by adsorbents. Precedent TiOa/polymer composites for re-
moval of organic pollutants are explained with the features and the limitations. TiO-PCHPMA was designed
for removal of dyes by adsorption and degradation.

Chapter 2 describes the preparation of TiO»-PCHPMA for selective adsorption and degradation of dyes.
TiO,-PCHPMA was prepared by free radical polymerization of CHPMA in the presence of TiO2 modified with
3-(trimethoxysilyl)propyl methacrylate. TiO,-PCHPMA adsorbed cationic methylene blue (MB), but did not
adsorb anionic methyl orange (MO) in their aqueous solutions. The adsorption accelerated degradation of MB
under UV irradiation. The degradation of anionic MO proceeded completely with TiO»-PCHPMA under UV
irradiation, and the efficiency was not affected by the PCHPMA layer. TiO,-PCHPMA is potentially applicable
as a material capable of selective removal and recovery of cationic dye, and degradation of other dyes from
industrial effluents,

Chapter 3 describes the detailed investigation on the performance of TiO,-PCHPMA for rapid removal of cati-
onic dyes from aqueous solutions by adsorption and degradation. TiO2-PCHPMA adsorbed cationic dyes, basic
red 2 (BR2), basic red 5 (BRS), basic blue 17 (BB17), and MB, quantitatively in a wide range of pH from 5 to
10. The adsorption proceeded very rapidly, and reached equilibrium in a few seconds. TiO,-PCHPMA selec-
tively separated cationic MB from a mixture with anionic MO by the selective adsorption ability. The photo-
catalytic activity of TiO2-PCHPMA under UV irradiation was higher than that of bare TiO2. The excellent re-
moval efficiency of TiO,-PCHPMA either by adsorption or degradation is advantageous in applications for
treatment of industrial effluents by the selective separation by adsorption and degradation under UV irradiation.

Chapter 4 describes the comparative study on rapid removal of MB using TiO>-PCHPMA prepared from TiO;
prepared under various calcination conditions. Synthesized TiQ; was washed and dried at 50 °C for 24 hours
and calcined at 200, 300, 400 and 700 °C for 2 hours, Then, the calcinated TiO» was modified with PCHPMA
according to the method described in Chapter 2. The products indicated as Tsp-PCHPMA, T200-PCHPMA,
T300-PCHPMA, Ta00-PCHPMA, and T700-PCHPMA were used for rapid removal of MB. The efficiencies of
adsorption of MB within 10 seconds onto Tso-PCHPMA, T20-PCHPMA, T300-PCHPMA, T400-PCHPMA, and




Tre-PCHPMA were 98, 90, 47, 20, and 15%, respectively. The degradation efficiencies of MB by
Tso-PCHPMA, Tago-PCHPMA, T300-PCHPMA; Ta00-PCHPMA, and T700-PCHPMA under UV irradiation for 2
hours were 85, 71, 63, 66, and 63% respectively. For these results, it is clear that Tso-PCHPMA shows higher
removal efficiency in both adsorption and degradation process.

Chapter 5 concludes the works presented in this thesis and shows the future scopes of this research.
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