
CHAPTER I
INTRODUCTION

S ep a ra tio n s  o f  c h e m ic a l s p e c ie s  and e x tr a c tio n s  o f  m eta l io n s  are  
c o n c e r n e d  to  b e  im p ortan t for in d u str ie s  and g lo b a l e n v ir o n m e n t. In th e  past 
d e c a d e s , io n  sep a ra tio n  b y  u s in g  io n  e x c h a n g e  resin  has b een  o n e  o f  th e  m o st  
p ra ctica l p u r if ic a t io n  m eth o d s . C o n v e n tio n a lly , ion  e x c h a n g e  res in  can  be  
a c h ie v e d  b y  th e sy n th e tic  p o ly m e r  c o n ta in in g  a c t iv e  fu n ctio n a l g r o u p s , su ch  
as su lfo n ic ,  c a r b o x y lic , and p h e n o lic  or a m in o  grou p , e tc ., w h ic h  p r o v id e  the  
resin  for th e io n ic  s p e c if ic  in tera ctio n  p rop erty  w ith  m eta l io n . T h e  ion  
e x c h a n g e  res in  a lso  sh o w s  th e m erit o f  the r e c y c le  u se  o w in g  to  r e v e r s ib le  
c h e m ic a l r ea c tio n  b e tw e e n  a so lid  ( io n  e x c h a n g e r )  and a f lu id  c o n ta in in g  
v a r io u s  ty p e s  o f  io n s . H o w e v e r , trad ition a l ion  e x c h a n g e  resin  h as rea ch ed  
its o w n  lim it for th e se n s it iv ity  an d  se le c t iv ity  w h e n  d e a lin g  w ith  the  
sep a ra tio n  o f  io n  m ix tu res . R e c e n t ly , the u n d ersta n d in g  o f  h o s t-g u e s t  
c o m p o u n d  at th e  m o le c u la r  le v e l co n tr ib u te s  th e th eo ry  o f  m o le c u la r  
r e c o g n it io n  and is  co n c e r n e d  to  b e  an e x te n d e d  area for sep a ra tio n  p r o c e ss ,  
in c lu d in g  io n  sep a ra tio n , as se e n  in th e  c a s e s  o f  c a lix a r e n e s  and c r o w n  ether.

C h ira ch a n ch a i et al. ( 1 9 9 7 )  p ro p o sed  th e o p e n  rin g  stru ctu re  o f  
b e n z o x a z in e  to  b e  o n e  o f  th e in c lu s io n  c o m p o u n d s  a c c o r d in g  to  its rep ea tin g  
u n it, w h ic h  is  r e se m b le  to  that o f  c a lix a r e n e s . T h e  p rop erty  o f  b e n z o x a z in e  
as a h o st c o m p o u n d  w a s  stu d ied  on  th e a lk a li and a lk a lin e  earth  m eta l 
ex tra c tio n  to  fin d  th e  s ig n if ic a n t  ion  in tera ctio n  a b ility .

Y o sw a th a n a n o n t et al. ( 1 9 9 9 )  o r ig in a lly  p ro p o sed  b e n z o x a z in e  as an  
io n  ex tra c tio n  res in  b y  c o u p lin g  b e n z o x a z in e  m o n o m e r  on  s il ic a  su r fa c e . T h e
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io n  e x tr a c tio n  p ro p er tie s  w e r e  ev a lu a ted  by P ed ersen 's  te c h n iq u e  d e c la r in g  
h ig h  s e n s it iv ity  o f  io n  in tera ctio n  e v e n  after b e in g  u sed  fo r  m u lt ip le  t im e s .

T h e  p r e se n t  w o rk  is  e x te n d e d  to  stu d y  o n  th e  b e n z o x a z in e - s i l ic a  resin  
b y  c o u p lin g  th e  d im er  d e r iv a tiv e s  o n  s i l ic a  su r fa ce . T h e  a im  o f  th e  w o r k  is  
a lso  to  c la r ify  th e  io n  in tera c tio n  a b ility  in order to  e s ta b lish  a n e w  ty p e  o f  
io n  e x tr a c tio n  res in .
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