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Hierarchical TiOgz photocatalysts with graphene oxide were synthesized by
hydrothermal treatment, and theirs photocatalytic activity was investigated on
the degradation of dyes and antibiotics in wastewater. Two methods were
investigated using different titania precursors and different solvent mediums.
In the first method, TiO2 precursor beads which were prepared by a
non-hydrolytic reaction were used as titania precursor, and ammonia was a
solvent medium. The effect of hydrothermal reactants ratio and treatment
temperature on the particle size, morphology and crystal phase was
investigated. Titanium chloride and acetone were used for the second method.
The effect of graphene oxide presence and treatment temperature on the
morphology and crystal structure was also conducted. Photocatalytic
degradations of methylene blue, orange II, norfloxacin and ciprofloxacin under
UV-visibble light were applied using the prepared photocatalysts.

This thesis consists of seven chapters, and the summary of each chapter is given as follows:

Chapter 1

This chapter covers problems of antibiotic existing in water matrics, their health
effects and recent treatment techniques. As a responding strategy toward
antibiotic treatment, TiO2 photocatalysis will be focused. Strategy for its
photocatalysis improvement by some modifications for application in
photocatalytic degradation of antibiotics will be introduced. Accordingly, the
objectives will be proposed.

Chapter 2
This chapter mainly discusses about morphology and crystal growth as one of the
strategy for enhancement of photocatalytic activity and recent approaches for
synthesis of hierarchical flower-like TiOs. In addition, the introduction of
graphene oxide as an additive material and its chosen preparation method will
also be covered. Fundamentals in TiO2 photocatalysis and test probes for
photocatalysts will be introduced.




Chapter 3
In this chapter, the synthesis of flower-like TiO2 with graphene oxide is reported.
Accordingly, the methodology shown in scheme 3-1 consists of synthesis of TiOz
precursor microspheres, synthesis of flower-like TiO2-GO and synthesis of
calcined TiO2 microspheres for comparison. In addition, their characterization
such as SEM, XRD, BET, TG/DTA, AFM, Raman, and UV-Vis spectra are
included. Furthermore, the effect of hydrothermal treatment temperature on the
characteristics of flower-like TiO2-GO is reported.

Chapter 4
Aside from the anatase flower-like TiOz prepared by the method in chapter 3, the
other method to synthesize urchin-like TiO2 with rutile crystal structure are
presented in this chapter. The methodology for preparation of urchin-like
TiO2-GO (rutile) is shown in scheme 4-1. Characterization and effect of
hydrothermal treatment temperature are mainly presented.

Chapter 5
In this chapter, flower-like TiO2-GO photocatalysts prepared in chapter 3 were
applied for photocatalytic degradation of two dyes which are methylene blue and
orange II. Comparison between prepared samples and commercial P25 in the
photocatalytic test are presented. The enhancement with flower-like
nanostructure compared with smooth surface is also demonstrated. In addition,
the effect of GO on the photocatalytic activity of flower-like TiO2 is mentioned.

Chapter 6
In this chapter, photocatalysts prepared in chapter 3 was applied for antibiotics
treatment. The two common fluoroquinolines such as norfloxacin and
ciprofloxacin were treated by prepared photocatalysts under UV-visible light. In
addition, photolysis degradation of norfloxacin/ciprofloxacin by UV-visible light
without using photocatalyst were presented for understanding the reaction of
light source with antibiotics during the reaction process.

Chapter 7

The final chapter provides general conclusions in this research.
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