
CHEMICAL SYNTHESIS AND CHARACTERIZATION OF

BISMUTH SODIUM TITANATE

PUSIT  POOKMANEE

DOCTOR OF PHILOSOPHY

IN CHEMISTRY

GRADUATE SCHOOL

CHIANG MAI UNIVERSITY

AUGUST 2004

ISBN 974-658-700-5

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



CHEMICAL SYNTHESIS AND CHARACTERIZATION OF

BISMUTH SODIUM TITANATE

PUSIT  POOKMANEE

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN

PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

IN CHEMISTRY

GRADUATE SCHOOL

CHIANG MAI UNIVERSITY

AUGUST 2004

ISBN 974-658-700-5

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



ii

CHEMICAL SYNTHESIS AND CHARACTERIZATION OF

BISMUTH SODIUM TITANATE

PUSIT  POOKMANEE

THIS THESIS HAS BEEN APPROVED

TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

IN CHEMISTRY

EXAMINING COMMITTEE

………………………………………………………………CHAIRPERSON

Assoc.Prof.Dr. Sukon   Phanichphant

………………………………………………………………MEMBER

Assoc.Prof.Dr. Prasak   Thavornyutikarn

………………………………………………………………MEMBER

Assoc.Prof.Dr. Gobwute   Rujijanagul

………………………………………………………………MEMBER

Assoc.Prof.Dr. Udom   Sriyotha

………………………………………………………………MEMBER

Dr. Pichai   Pirakitikulr

19 August 2004

 Copyright by Chiang Mai University

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



iii

ACKNOWLEDGEMENTS

Despite all the claims, no work can be done by one person alone. This thesis,

too, was prepared with the help of a large number of people. With profound gratitude

and sincerity, I wish to acknowledge the following people, without whose help,

advice, cooperation, moral support and prayer power work would not have been

completed.

First of all, I would like to express my sincere thanks to all who have helped

me in any way throughout this thesis. I am especially grateful to my advisor,

Assoc.Prof.Dr. Sukon  Phanichphant for her kindness, untiring, useful advice,

constant guidance and serious supervision, in particular for her encouragement ,

enthusiasm and constant support throughout the course of my study.

I would like to thank my thesis examination committee members,

Assoc.Prof.Dr. Prasak   Thavornyutikarn, Assoc.Prof.Dr. Gobwute Rujijanagul,

Assoc.Prof.Dr. Udom  Sriyotha, and Dr. Pichai Pirakitikulr. I am very grateful to

Assoc.Prof.Dr. Prasak   Thavornyutikarn, Assoc.Prof.Dr. Gobwute Rujijanagul,

Assoc.Prof.Dr. Udom  Sriyotha, and Dr. Pichai Pirakitikulr for their unfailing

encouragement, generous guidance, critical comments, patience and their efforts in

keeping my spirits high. Dr. Ponlayuth Sooksamiti at Department of Mineral

Resources, The Mineral Resources Region 3, Chiang Mai for his critical thinking,

challenge, motivation, continue support and invaluable comments on my study. I am

especially grateful to Prof.Dr. Robert B. Heimann at Department of  Mineralogy,

Freiberg University of Mining and Technology, Freiberg, Germany for his critical

thinking, challenge, motivation, continue support and  invaluable  comments  on  parts

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



iv

of my publication papers. I am especially grateful to Prof.Dr. Tawee Tunkasiri for his

invaluable assistance and guidance. Special thanks are due to Assist.Prof.Dr. Supon

Ananta for his assistance and useful suggestions. Special gratitude must be extended

to Prof.Dr. Tawee Tunkasiri and Mr. Suwit Chaisupan at Materials Science Research

Laboratory (MSRL) and Dr. Reinhard Kleeberg at Department of Mineralogy,

Freiberg University of Mining and Technology, Freiberg, Germany, for XRD facility.

I am grateful to Assist.Prof.Dr. Nitat Jira-Arun, Dr. Apinon Nuntiya, Dr. Torranin

Chairuangsri and Mrs. Nongkhran Chaiwong at Department of Industrial Chemistry,

Chiang Mai University and Mr. Maeta Chainan from Department of Mineral

Resources, The Mineral Resources Region 3, Chiang Mai for particle size analysis.

My appreciation is extended to Assoc.Prof.Dr. Pramote Vanittanakom, Mrs.

Budsabong Kontalue and Mrs. Natchanart Tichug from Scientific Instrument Center,

Faculty of Medicine, Chiang Mai University and Miss Passapan Luangphai and Miss

Prakaythip Kot-Asa from Biotechnology Center, Maejo University for SEM facility. I

am indebted to Dr. Ulrich Straube from Department of Physics, Martin-Luther-

Universitat Halle Wittenberg, Halle, Germany for dielectric measurements.

Of course, the preparation of this thesis would have been impossible without

adequate financial support. I would like to acknowledge Teaching Assistance (TA)

from Department of Chemistry, Faculty of science, Chiang Mai University, Graduate

School, and Department of Chemistry, Faculty of Science, Chiang Mai University for

providing me with financial support my graduate study. I am grateful also to the Loan

Project Office (LPO), Ministry of University Affairs for sponsoring my short course

training on differential scanning calorimeter (DSC) and thermal analysis (TG/DTA) at

Institut fur Silikattechnik of the Freiberg University of Mining and Technology,

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d



v

Freiberg, Germany, and Department of Chemistry, Faculty of Science, Maejo

University for supporting my study in Ph.D program at Department of Chemistry,

Faculty of Science, Chiang Mai University.

Thanks also go to my colleagues, Dr. Sakdipown Thiansem, Dr. Kedsarin

Pimraksa, Dr. Pitak  Youmee, Dr. Wongduan  Maison, Dr. Suwimon Nualpralasana,

Mr. Samart  Kongtawelert, Miss Sukanya Kaewsaard, Mr. Worapong Thiamson, Miss

La-ongnuan Srisombat, and many others who have given unwavering support, useful

comments, criticism and prayer power. Special thank is extended to Frau Ulrike

Raulfs who is my teacher and friend.

 I am very much indebted to my parents Mr. Narin and Mrs. Sarunya

Pookmanee, my sister Mrs. Pathara Korphon, my wife Mrs. Thipsuda Pookmanee and

my two daughters Miss Pusida Pookmanee and Miss Purinda Pookmanee, for all they

have done to enable me to enthusiasm and make this submission. I am proud of them

and grateful to have been born in a happy and loving family.

In closing, it is my fond hope that this thesis will be beneficial for scientists

who interested in this field.

There are no words to express my debt, and my heartfelt thanks to all.

Pusit  Pookmanee
ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d


	ISBN 974-658-700-5
	cover-2.pdf
	ISBN 974-658-700-5


