
 

 

SINGLE AND BINARY ADSORPTIONS OF 

CADMIUM(II) AND ZINC(II) IONS 

ON LEONARDITE 

 

 

 

 

 

APIRADEE TERDPUTTAKUN 

 

 

 

 

 

DOCTOR OF PHILOSOPHY 

IN CHEMISTRY 

 

 

 

 

 

GRADUATE SCHOOL 

CHIANG MAI UNIVERSITY 

SEPTEMBER 2017



 

a 
 

SINGLE AND BINARY ADSORPTIONS OF 

CADMIUM(II) AND ZINC(II) IONS 

ON LEONARDITE 

 

 

 

 

 

 

APIRADEE TERDPUTTAKUN 

 

 

 

 

 

 

A THESIS SUBMITTED TO CHIANG MAI UNIVERSITY IN PARTIAL 

FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF 

DOCTOR OF PHILOSOPHY 

IN CHEMISTRY 

 

 

 

 

 

GRADUATE SCHOOL, CHIANG MAI UNIVERSITY 

SEPTEMBER 2017 



SINGLE AND BINARY ADSORPTIONS OF

CADMIUM(II) AND ZINC(ID IONS .

ON LEONARDITE

APIRADEE TERDPUTTAKLIN

THIS THESIS HAS BEEN APPROVED TO BE A PARTIAL FULFILLMENT OF

THE REQUIREMENTS FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

IN CHEMISTRY

Examination Committee:

Dfi'mlerfuhairman
(Assoc. Prof. Dr. Udoh-sriyotha)

/2<.*
*-^y.y-::41hr.,-u",,u.,

(Asst. Prof. Dr. Sorapong Janhom)

Q :$a;,nzy&wit?. ... Member

(Asst. Prof. Dr. Orn-anong Arqueropanyo)

l.-,-,ke 9"'1";h . Member

(Dr. Ponlaluth Sooksamiti)

l*il //r,rh, Member

,rr. *t-", *r-rr,r,

....T.., HY:f'."",...... Member

(Asst. Prof. Dr. Teraboon Pojanagaroon)

Advisory Committee:

1.<A
. .(il. .p. rl 3. t:. .v . .2v.'. .h.+--eari ro.v .4/
(Asst. Prof. Dr. Sorapong Janhom)

...0..'. rk,t1nt 
r.ur|-ll.tyu co-advisor

(Asst. Prof. Dr. Orn-anong Arqueropanyo)

l',.rlfue s-J^";'li 
co-advisor

(Dr. Ponlayuth Sooksamiti)

,,/iil /-LrA,. co-advisor

(Dr. Wimol Naksata)

14 September 2017

Copyright O by Chiang Mai University



 

c 
 

ACKNOWLEDGEMENT 

 I would like to express my sincere gratitude to Asst. Prof. Dr. Orn-anong 

Arqueropanyo, Asst. Prof. Dr. Sorapong Janhom, Dr. Ponlayuth Sooksamiti and Dr. 

Wimol Naksata, my thesis advisors, for their invaluable guidance, grateful supervision, 

continuous encouragement and helpful suggestions throughout this research work. 

Thanks also to Assoc. Prof. Dr. Udom Sriyotha and Asst. Prof. Dr. Teraboon 

Pojanagaroon for their grateful supervision and helpful discussions during the thesis 

examination. 

 I wish to acknowledge the Graduate School, Chiang Mai University for their partial 

financial support which enabled this work to be carried out. I also thank Department of 

Chemistry, Faculty of Science, Chiang Mai University, for providing all laboratory 

facilities which enabled me to carry out this research work successfully. 

 Finally and most of all, I would like to express my deepest gratitude to my parents 

and my family for their tender love, care and endless encouragement that enabled me to 

carry out this research work successfully. 

 Apiradee Terdputtakun 

 


