
POLYMER FROM HIGH INTERNAL PHASE EMULSION FOR 
C 02 ADSORPTION - EFFECT OF BIOPOLYMER LOADING

Supparoek Jaroensin

A Thesis Submitted in Partial Fulfilment of the Requirements 
for the Degree of Master of Science 

The Petroleum and Petrochemical College, Chulalongkorn University 
in Academic Partnership with 

The University of Michigan, The University of Oklahoma,
Case Western Reserve University, and Institut Français du Pétrole

2012

1 2 'เ}ท m i



Thesis Title: P o ly m e r  from  H ig h  Internal P h a se  E m u ls io n  for  C O  2 

A d so rp tio n : E ffe c t  o f  B io p o ly m e r  L o a d in g  
By: S u p p a ro ek  Jaroen sin
Program: P etr o le u m  T e c h n o lo g y
Thesis Advisors: A s s o c . P rof. C h in tan a  S a iw a n

P rof. P a ito o n  T o n tiw a c h w u th ik u l

A c c e p te d  b y  th e  P e tro leu m  and P e tr o c h e m ic a l C o lle g e , C h u la lo n g k o rn  
U n iv e r s ity , in  p artia l fu lf i lm e n t  o f  the req u irem en ts  for  th e  D e g r e e  o f  M a ster  o f  
S c ie n c e .

(A sst. Prof. P o m th o n g  M a la k u l)

Thesis Committee:
J l พ - ^ ร ' .

(A sso c . P rof. C h in tan a  S a iw a n )

"โ!!̂ $ * * * . .  พ
(P rof. P a ito o n  T o n tiw a c h w u th ik u l)



ABSTRACT

5 3 7 3 0 2 5 0 6 3  : P etro leu m  T e c h n o lo g y  P rogram
S u p p a roek  Jaroensin : P o ly m e r  from  H ig h  Internal P h a se  E m u ls io n  
for C O  2 A d so r p tio n  - E ffe c t  o f  B io p o ly m e r  L o a d in g  
T h e s is  A d v iso r :  A s s o c . P rof. C h in tan a  S a iw a n  and  
P rof. P a ito o n  T o n tiw a c h w u th ik u l. 58  pp.

K ey w o rd s: B io p o ly m e r /P o ly H IP E /C 0 2  a d so rp tio n

E ffe c t  o f  b io p o ly m e r  o n  p o ly m e r  o b ta in ed  fro m  h ig h  in tern al p h ase  
e m u ls io n  (H IP E ) p o ly m e r iz a tio n  w a s  s tu d ied  for C O 2 a d so rp tio n . D iv in y lb e n z e n e  
m o n o m e r  and  2 0  % w t o f  m ix e d  su rfactants c o m p o s e d  o f  sorb itan  m o n o la u ra te  (Sp an  
8 0 ), d o d e c y lb e n z e n e s u lfo n ic  a c id  (D D B S S )  and c e ty ltr im e th y la m m o n iu m  b rom id e  
(C T A B ) w er e  u se d  to in th e  e m u ls io n  p rep aration . T h e  am o u n t o f  b io p o ly m e r  w a s  
v a r ied  0 , 7, 11 , 16 and 23  w t% . T h e resu lts  sh o w e d  that f ir stly  w h e n  th e ad d itio n  o f  
b io p o ly m e r  w a s  m ore  than  2 3  w t% , the p h a se  sep a ra tio n  occu rred . S e c o n d ly , the  
su r fa ce  m o r p h o lo g y  o f  p o ly H IP E  after lo a d in g  b io p o ly m e r  sh o w e d  a h ig h ly  
in terc o n n e c te d  p ore n e tw o r k  structure and  b io p o ly m e r  d isp e r se d  around  the  
p o ly H IP E  e v e n  so m e  p ie c e s  o f  th em  a g g lo m e r a te d  in  th e  sa m e p o re . T h ird ly , the  
d e c o m p o s it io n  tem p era tu re o f  p o ly H IP E  in crea sed  s lig h t ly  w h e n  in c r e a se d  w t%  o f  
b io p o ly m e r . W h en  the a m o u n t o f  m ix e d  su rfactan t w a s  in crea sed  to  2 0  w t% , 23  w t%  
and  2 5  w t% , m o re  b io p o ly m e r  can  b e  ad d ed  in to  th e  p o ly H IP E . F u rtherm ore, 
b io p o ly m e r  in  a  so lu t io n  fo rm  (d is s o lv e d  b io p o ly m e r  in  a c e t ic  a c id )  w a s  a lso  u sed  to  
im p r o v e  a m o u n t o f  lo a d in g  in  p o ly H IP E . T h e  a m o u n t o f  b io p o ly m e r  so lu tio n  w a s  
v a r ied  3 0 , 5 0 , 7 0 , 1 0 0 , 1 2 0  and 150 w t%  r e sp e c tiv e  to w e ig h t  o f  m o n o m e r . T h e  
resu lt  o f  F T IR  sh o w e d  th e  im p ortan t p ea k  o f  a m in e s  and  th e S E M  resu lts  sh o w e d  
that the s iz e  o f  se c o n d a r y  p o re  b e c a m e  sm a lle r  and in c r e a se  th e  a m o u n t o f  p o ly H IP E  
tex tu re. F in a lly , the d e c o m p o s it io n  tem p era tu re w a s  in cr e a se d  s lig h t ly  w h en  
in cre a se d  w t%  o f  b io p o ly m e r  so lu tio n .
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