
CHAPTER I
INTRODUCTION

G lo b a l w a rm in g  is th e  in crea sin g  in  the a v era g e  tem p era tu re o f  earth near th e  
air and o c e a n  su rfa ce . It c a u sed  b y in cr e a s in g  co n cen tra tio n  o f  g ree n  h o u se  g a se s ;  
carb o n  d io x id e  m eth a n e  and n itrous o x id e , resu ltin g  from  h u m an  a c tiv ity ;  su c h  as  
fo s s i l  fu e l c o m b u stio n  b y industria l a c t iv it ie s  and g a s if ic a t io n  p r o c e s se s . T h ere fo re , It 
is  v e r y  im p ortan t to d e s ig n  ad sorb en t m ater ia ls  that w o u ld  ad sorb  su ch  g a se s  b e fo re  
b e in g  lib era ted  in to  the en v iro n m en t. P o ly m e r iz a tio n  o f  th e  m o n o m e r ic  c o n tin u o u s  
p h a se  o f  a h ig h  internal p h ase  e m u ls io n s  (H IP E s) prepared  h ig h ly  p o ro u s  c r o ss lin k e d  
p o ly m e r  m ater ia ls . T h e m o n o m er  sy s te m  w h ic h  h as r e c e iv e d  the m o s t  a tten tio n  in  
P o ly H IP E s  s tu d ie s  is  s ty r e n e /d iv in y lb e n z e n e  (D V B ). A  lo t o f  e ffo r t w a s  in v e ste d  to 
d eterm in e  th e fac tors  w h ic h  a ffe c t  the c e llu la r  structure and  c e ll  s iz e  o f  the resu ltin g  
p o ro u s  p o ly m e r s , and in 1 9 9 7 , N e il  R. c. et al. h a v e  d escr ib ed  the p ro d u ctio n  o f  
P o ly H IP E s  m a ter ia ls  w ith  h ig h  internal su rface  area s, e m p lo y in g  m e th o d o lo g ie s  
s im ila r  to th o se  u sed  in  p orou s p o ly m e r  bead  p rep aration . S c a n n in g  e le c tr o n  
m ic r o sc o p y  (S E M ) can  c lea r ly  s e e  th e  fo a m -lik e  m o r p h o lo g y  o f  o p e n -c e llu la r  
P o ly H IP E s m a ter ia ls  (F ig u re  1).
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Figure 1. S c a n n in g  e lec tro n  m icro g ra p h (S E M ) o f  p o ly (s ty r e n e /D V B )  P o ly H IP E s.

T h e  o p e n -c e ll  p o ly m e r s  are ch ara cter ized  b y an e x tr e m e ly  lo w  dry bulk  
d e n s ity , le s s  than  0 . 1  g  cm"3, w h ich  is d u e  to c o m p le te  in te r c o n n e c tio n  b e tw e e n  all



2

n e ig h b o r in g  c e l ls . T h eir  m e c h a n ic a l p rop erties are s im ila r  to g a s -b lo w n  p o ly sty ren e  
fo a m s , a lth o u g h  the sm a ller  c e ll  s iz e s  and h igh er d e g r e e  o f  c e llu la r  sp h er ica l  
sy m m e tr y  o f  th e  e m u ls io n -d e r iv e d  fo a m s p rod u ces h ig h e r  c o m p r e ss iv e  stren g th s. 
H o w e v e r  th e in h eren t b r ittlen ess  o f  p o ly sty ren e  and the ch ara cter istic  lo w  d en s ity  o f  
P o ly H IP E s p o ly m e r s , m o n o lith ic  m ater ia ls  d er iv ed  from  s ty r e n e /D V B  ten d  to  
fra g m en t in to  p a rtic le s  rather e a s i ly  under m e ch a n ica l s tre ss . M o reo v er , th ey  p o s s e s s  
lo w e r  th e r m o o x id a tiv e  s ta b ility  and lo w er  s e le c t iv e  p rop erty  than P o ly su lfo n e . F or  
th is  rea so n , in v e s t ig a t io n s  in to  th e  p rod u ction  o f  a m o re  th erm a lly  s ta b le  and m ore  
s e le c t iv ity  m a ter ia l, in v o lv in g  a h ig h -p erfo rm a n ce  p o ly m e r  su ch  as p o ly su lfo n e , w ill  
b e  en tr ied  ou t.

T h e  p u rp o se  o f  th is  w o rk  is  to p rod u ce  m a le im id e -te r m in a te d  p o ly (a r y le n e  
eth er  s u lfo n e )  P o ly H IP E s, u s in g  m ix e d  su rfactan ts s y s te m  that c o n ta in s  S P A N 8 0 ,  
D D B S s , and C T A B , d eterm in e  the su ita b le  c o n d it io n  and  a m o u n ts  o f  a su rfactant for  
u se  as a carb on  d io x id e  ad sorb an t o f  the o b ta in ed  P o ly H IP E s.
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