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ABSTRACT

5 2 7 2 0 0 6 0 6 3 :  P o ly m e r  S c ie n c e  P rogram
K h em ch a rt T h a n a m o n g k o llit:  H ig h ly  P oro u s P o ly m e r ic  F oa m  o f  
M a le im id e -T e r m ia te d  P o ly (a r y le n e  eth er s u lfo n e )  O lig o m e r s  v ia  
H ig h  Internal P h a se  E m u ls io n s .
T h e s is  A d v iso rs: A ss t . Prof. M a n it N ith ita n a k u l, A sst . Prof.
P o m th o n g  M a la k u l 4 6  pp.

K ey w o rd s: C O 2 a d so rp tio n / P o ly H IP E s / P o ly s u lfo n e / M ix e d  su rfactants

P o ly H IP E s are h ig h ly  p o ro u s  p o ly m ers  w h ic h  can  b e sy n th e s iz e d  through  
e m u ls io n  tem p la tin g  b y  p o ly m e r iz in g  the c o n tin u o u s  p h ase  o f  h ig h  internal p h ase  
e m u ls io n s  (H IP E s). P o ly (a r y le n e  eth er  s u lfo n e )  o lig o m e r s  w ere  sy n th e s iz e d  v ia  
n u c le o p h il ic  arom atic  su b stitu tio n  reactio n  o f  b isp h e n o l A , l- (4 -h y d r o x y -p h e n y l) -  
p y r r o le -2 ,5 -d io n e  (H P M I), and B is -(4 -c h lo r o p h e n y l)-s u lfo n e  w er e  in trod u ced  to  
c o p o ly m e r iz e  w ith  d iv in y lb e n z e n e  (D V B )  to  im p ro v e  C O 2 a d so rp tio n  and the  
m e c h a n ic a l p rop erties o f  o b ta in ed  m ater ia ls . A  m a le im id e -term in a ted  aryl ether  
su lfo n e  o l ig o m e r (M A P E S )  w a s  c o p o ly m e r iz e d  w ith  D V B  in th e co n tin u o u s  p h a se  by 
u sin g  m ix e d  su rfactan ts sy s te m  (so rb itan  m o n o o le a te  (SpanSO ), 
c e ty ltr im e th y la m m o n iu m  b ro m id e  (C T A B ), d o d e c y lb e n z e n e su lfo n ic  acid  so d iu m  salt 
(D D B S s ) )  and p e r o x id e  in itia tor. P o ly H IP E s w a s  prepared  b y tw o  typ es o f  m ix e d  
su rfactan ts ratios (S P A N 8 0 , D D B S s , and C T A B ; 6 .3 , 0 .4 , and  0 .3  w t% )(7 s )  and  
(S P A N S O , D D B S S , and C T A B ; 1 1 .3 , 0 .4 , and  0 .3  w t% )(1 2 s ). A  m a le im id e -  
term in ated  aryl e th er  su lfo n e  o l ig o m e r  w a s  u sed  0 , 2 .5 , 5 , 10 , 2 0 , and 3 0  w t%  as a 
c o p o ly m e r . T h e p o r o s it ie s  and stru ctu res o f  m a ter ia ls  w ere  ch ara cter ized  by S E M  and  
B ru n a u er -E m m ett-T e ller  (B E T ) n itro g en  g a s  a d so rp tio n . T h e  ob ta in ed  P o ly H IP E s  
sh o w e d  an o p e n  c e ll  and a seco n d a ry  p ore  structure w ith  su rfa ce  areas o f  
a p p ro x im a te ly  4 0 0 m 2/g . C O 2 a d so rp tio n  tests  w e r e  ch ara cter ized  by p ilo t  g a s if ic a t io n  
unit and  th e o b ta in ed  m ater ia ls  sh o w e d  h ig h er  a d so rp tio n  than n eat p o ly (D V B )  
w ith o u t M A P E S . C o m p r e ss iv e  m o d u lu s  te st  o f  th e  m a ter ia ls  sh o w e d  a  h igh er  
m o d u lu s  than for p o ly (D V B )  P o ly H IP E s.
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