
CHAPTER I 
INTRODUCTION

P o ly H IP E  p o ly m ers  a re  h ig h ly  o p en  p o ro u s  p o ly m eric  fo am s o b ta in ed  from  
h ig h  in terna l p h ase  em u ls io n  (H IP E ) (B arb y  et a l ., 1985). T h is  m ic ro p o ro u s  m ateria l 
has b een  d e fin ed  as p o ly m er from  the p o ly m e riz a tio n  o f  an  em u ls io n , w here  the  
in te rn a l p h ase  o ccu p ie s  m o re  than  7 0 -9 0 %  o f  the to ta l v o lu m e . D u e  to th e ir  
o u ts ta n d in g  p ro p e rtie s  (su ch  as h ig h  p o ro s ity , h ig h  su rface  area , an d  h ig h  degree  o f  
in te rco n n ec tiv ity ) , the  p o ly H IP E  po ro u s fo am s are  co n s id e red  fo r m a n y  ap p lica tio n s  
su ch  as  a  sca ffo ld  fo r b io m ed ica l ap p lica tio n s , an  ion  ex ch an g e  m em b ran e , a  filtra tio n  
m ed ia , and  a  ca ta ly s t su p p o rt. P o ly H IP E  m a te ria ls  n o rm a lly  do  n o t h av e  a  v ery  h igh  
su rface  a rea  (ty p ica lly  a ro u n d  20  m 2/g), w h ile  w ith  the  ad d itio n  o f  m o re  c ro ss-lin k in g  
ag en t, the  ad d itio n  o f  p o ro g en ic  so lven ts (C a m e ro n  et a l ,  2 0 0 0  ) o r  th e  ad d itio n  o f  
m ix e d  su rfac tan ts  to  th e  m o n o m e r phase  (B a rb e tta  et al., 2 0 0 4 ) th e  su rfa c e  area  can  
rise  s ig n ifican tly . H o w ev er th e  m a te ria ls  w ith  h ig h est su rface  areas a lso  had  a  non- 
c e llu la r  m o rp h o lo g y  and  w ere  v ery  w eak  m ech an ica lly . T h is  co u ld  be rec tif ied  by the  
a d d itio n  o f  in o rg an ic  fille r to  g e t g ood  m ech an ica l p ro p erties .

T here  are  a  n u m b er o f  ino rgan ic  fille r  m a te ria ls  th a t can  be  u sed  to  im prove  
m ech an ica l p e rfo rm an ce  o f  p o ly H IP E  foam s. G lass  fib e r is filled  to  in c rease  the  
re in fo rc em en t o f  th e  p o ly m er m a trix  (P au l et a l ., 2008). C a rb o n  b lack  w ith  n an o sized  
p a r tic le s  is filled  to  increase  th e  re in fo rcem en t o f  the  p o ly m e r m a trix  (M en n e r et al.,
2 0 0 6 ). N an o s ized  s ilica  p a rtic le s  a re  filled  to  en h an ce  th e  re in fo rc em en t o f  the 
p o ly m e r p hase  th a t s ilica  p a rtic le s  w ere  c o v a le n tly  in co rp o ra ted  in to  th e  p o ly m er 
n e tw o rk  (H a ib ach  et al., 2006 ). B ecau se  o f  e a s ily  a v a ilab le  o f  c lay  in  T h ailand , 
m o reo v e r, it can  be  u sed  fo r re ten tio n  o f  g a ses  a t ro o m  tem p e ra tu re  c o n d itio n s , m any  
o f  in d u stria l u sed  o f  c lay s m a te ria ls  are re la te d  to  ad so rp tiv e  cap ac ity  w h ic h  increase  
w ith  ac id  ac tiv a ted  c lay  (V o lzo n e , 2007). In th is  study , ac id  tre a tm e n t o f  c lay  ad d itiv e  
w ill be  ex am in ed  to  so lv e  th e  w eak  m ech an ica l p ro p e rtie s  p ro b lem  an d  a lso  to 
in c rea se  the  ad so rp tio n  o f  p o ly H IP E . H o w ev e r, th e  e ff ic ien t ad so rp tio n  o f  p o ly H IP E  
is d iffe ren t in te rm s o f  th e  am o u n ts  o f  m ix e d  su rfac tan ts  in  p o ly m e r m atrix  o f  
p o ly H IP E .
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T h e  p u rp o se  o f  th is  w o rk  is to  p rep a re  p o ly H IP E  by v a ry in g  th e  co m p o sitio n  
o f  th ree  su rfac tan ts  — S P A N 8 0 , D D B S S , an d  C T A B —  in  a  se ries  o f  five  m ixed  ra tio s  
— 4 3 :0 .4 :0 .3 , 6 .3 :0 .4 :0 3 , 7 .8 :0 .4 :0 3 , 9 3 :0 .4 :0 3 ,  and  1 1 .3 :0 .4 :0 .3 , r e s p e c t iv e ly -  
u s in g  ac id -trea ted  o rg an o -m o d ified  b en to n ite  (0 an d  10 % w t) as in o rg an ic  
re in fo rcem en t to  e lev a te  the  su rface  a re a  and  m ech an ica l p ro p ertie s  o f  th e  
p o ly (D V B )H IP E  for u se  as an  ad so rb en t fo r C O 2 gas w h ich  is harm fu l to  the  
en v iro n m en t, th en  d e te rm in e  th e  su itab le  co m p o sitio n  o f  th ree  su rfac tan ts , and lo o k  at 
the  e ffec t on  C O 2 gas re te n tio n  p ro p erty  o f  th e  o b ta in ed  p o ly H IP E .
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