
 

SINGLE CRYSTAL GROWTH AND STRUCTURAL CHARACTERIZATION 

OF NEW COBALT AND LANTHANIDES 

COORDINATION POLYMERS 

 

 

 

 

 

 

 

BUNLAWEE YOTNOI 

 

 

 

 

 

 

 

DOCTOR OF PHILOSOPHY 

IN CHEMISTRY 

 

 

 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

SEPTEMBER 2012 



 

SINGLE CRYSTAL GROWTH AND STRUCTURAL CHARACTERIZATION 

OF NEW COBALT AND LANTHANIDES 

COORDINATION POLYMERS 

 

 

 

 

 

 

BUNLAWEE YOTNOI 

 

 

 

 

 

 

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN  

PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF  

DOCTOR OF PHILOSOPHY 

IN CHEMISTRY 

 

 

 

 

 

 

THE GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

SEPTEMBER 2012 





 

ACKNOWLEDGEMENT 

 

First and the foremost, I am most deeply grateful to my wellbeloved 

supervisor, Assoc. Prof. Dr. Apinpus Rujiwatra, for giving me inspirations, 

motivations and valuable guidance either in scientific realm or a personal life 

throughout five years as a Ph. D. candidate. No any beautiful words can express my 

appreciations to her. 

I would like to express my deep thanks to Dr. Sinivasarn Natarajan from 

Indian Institute of Science (India) and Dr. Timothy J. Prior from University of Hull 

(UK), my coadvisors, for their helpful suggestions in crystallography while I was in 

their research groups. With their kindness and carefulness make me impressed with 

the experience working abroad. 

I would sincerely acknowledge my thesis committee members, Assoc. Prof. 

Dr. Sutatip Siripaisarnpipat, Mr. Manop Tirarattanasompot, Assoc. Prof. Titipun 

Thongtem and Asst. Prof. Dr. Piyarat Nimmanpipug who provided me with valuable 

comments. 

Royal Golden Jubilee Ph. D. Program (RGJ), Thailand Research Fund (TRF) 

and Graduate School of Chiang Mai University are acknowledged for graduate 

scholarship and financial support to this research.  

In addition, the International Center for Materials Research (ICMR), the 

Jawaharlal Nehru Center for Advanced Scientific Research (JNCASR), the 

iii 



 

Institute for Molecular Science (IMS) are also recognized for offering me a funding 

and a great opportunity to participate in international schools.  

I also would like to thank Khun Manop from Scientific and Technological 

Research Equipment Centre (STREC), Chulalongkorn University for collecting the 

single crystal data. Moreover, I am profoundly thankful Department of Chemistry, 

Department of Geological Science, Chiang Mai University, Electron Microscopy 

Research and Service Center (EMRSc) for technical instrument support. 

Many thanks to Inorganic Materials Research Unit (IMR) members for their 

assistance, especially N’ Dream who helped me a lot. Although most of us are now 

studying abroad, they always give me a favor with a prompt response when I need 

one.  

Finally, I am most deeply grateful to my parents and my sister for their 

support and encouragement throughout my life. They are an inspiration for me to do 

my best in everything. Special thanks are given to my friends and everyone who have 

a part in my life, although their names are not listed here.  

 

     Bunlawee Yotnoi 

 

 

 

 

iv 

http://www.ims.ac.jp/index.html

