
EFFECT OF TRANSITION METAL ION DOPING ON THE 

PHOTOCATALYTIC ACTIVITY OF TITANIUM DIOXIDE 

 

 

 

 

 

NATDA WETCHAKUN 

 

 

 

 

 

 

DOCTOR OF PHILOSOPHY  

IN MATERIALS SCIENCE 

 

 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

MARCH 2008 



EFFECT OF TRANSITION METAL ION DOPING ON THE 

PHOTOCATALYTIC ACTIVITY OF TITANIUM DIOXIDE 

 

 

 

 

NATDA WETCHAKUN 

 

 

 

 

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 

MARCH 2008 

 



 



ACKNOWLEDGEMENTS 

 

First, I would like to express my sincere gratitude and appreciation to many 

people who have made this journey possible. 

I would like to thank my major research advisor Assoc. Prof. Dr. Sukon 

Phanichphant for her constant support in every aspect of my academic and real life 

and made the Australian journey more joyful.  Thank you also to my co-advisor   

Prof. Rose Amal and Dr. Ken Chiang for their inputs, knowledge and friendship 

throughout my stayed in Sydney at University of New South Wales.  Thank you to 

Dr. Pichai Pirakitikulr for his grateful kindness, valuable guidance, and also the 

examination committee.  I have been so fortunate to have all of you as my advisor.   

Special thanks would go directly to Assoc. Prof. Dr. Udom Sriyotha, Assist. 

Prof. Dr. Teerapol Wongchanapiboon, and Dr. Pisith Singjai who serve as my 

dissertation committee. 

The Commission on Higher Education, Ministry of Education, Department of 

Physics, Faculty of Science, the Graduate School, and Nanoscience and 

Nanotechnology Center, Chiang Mai University, Thailand for financial support 

through out my study. 

I would like to thanks all members of the Nanoscience Research Laboratory, 

Faculty of Chemistry, Chiang Mai University, Thailand, School of Chemical Science 

and Engineering, University of New South Wales, Sydney, Australia, Centre for 

Particle and Catalyst Technologies and ARC Centre for Functional Nanomaterials for 

friendship. 

iii 



Thanks sisters Khatcharin, Wongsiri, Chompunut, for your constant love, 

gentle care and fully support to me.  Last but not least to my dad most beloved Pracha 

and mom Yoohong, thanks for your forever love, my first teachers and all you have 

influenced upon me, for always being by my side. I would not be here today without 

you both. 

 

         Natda Wetchakun 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iv 


