PHOTOCATALYTIC AND ANTIBACTERIAL PROPERTIES
OF TITANIUM DIOXIDE AND IRON OXIDE
NANOPARTICLES

WIRADEJ THONGSUWAN

DOCTOR OF PHILOSOPHY
IN MATERIALS SCIENCE

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
MAY 2010



PHOTOCATALYTIC AND ANTIBACTERIAL PROPERTIES
OF TITANIUM DIOXIDE AND IRON OXIDE
NANOPARTICLES

WIRADEJ THONGSUWAN

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN MATERIALS SCIENCE

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
MAY 2010



i

PHOTOCATALYTIC AND ANTIBACTERIAL PROPERTIES OF
TITANIUM DIOXIDE AND IRON OXIDE NANOPARTICLES

WIRADEJ THONGSUWAN

THIS THESIS HAS BEEN APPROVED

TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

IN MATERIALS SCIENCE

EXAMINING COMMITTEE

Asst. Prof., Dr. Worawan Bhanthumnavin

Assoc. Prof. Dr. Pisith Singjai

Assoc. Prof. Dr. Narin Sirikulrat

fjfmmd‘omﬁaw

Asst. Prof. Dr. Sukanda Jiansirisomboon

Asst. Prof. Dr. Supab Choopun

24 May 2010

© Copyright by Chiang Mai University

.. CHAIRPERSON

MEMBER

MEMBER

... MEMBER

.. MEMBER



11

ACKNOWLEDGEMENTS

Firstly, I would like to express my deepest appreciation to Assoc. Prof. Dr.
Pisith Singjai who has given me the useful suggestions and supported my wish and
given encouragement throughout this thesis.

I am grateful to the thesis committee members, Assoc. Prof. Dr. Narin
Sirikulrat, Asst. Prof. Dr. Supab Choopun and Asst. Prof. Dr. Sukanda
Jiansirisomboon and also the external committee member, Asst. Prof. Dr. Worawan
Bhanthumnavin for their valuable advices, comments and suggestions.

I am grateful to the Department of Physics and Materials Science, Faculty of
Science, Chiang Mai University. [ am grateful to the ‘“Nanoscience and
Nanotechnology Center, CMU for supporting of this thesis. The acknowledgements
are to the Department of Chemistry, the Electron Microscopy Research and service
centre for supporting of optical measurement, SEM and TEM images.

I would like to thank to Asst. Prof. Dr. Sakunnee Bovonsombut and Pakarada
Thongmanee from the Department of Biology, Faculty of Science, Chiang Mai
University for their helps, advices and suggestions in biological part.

I would also like to thank Mr. Ekkapong Kuntarak for his help in Raman
spectroscopic measurements.

I am also grateful to all members of the Nanomaterials Research Unit for their
technical support for this work, Mr. Tewasin Kumpika for his help and co-operation
in sparking process experiment, Buppachat Toboonsung and everybody who is

unnamed all here for their help, kindness and friendship.



v

Lastly, this thesis is dedicated to my father and my mother for giving me

unbending spirit and supporting my wish to succeed my study.

Wiradej Thongsuwan



