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SUTHON CHUENCHOKESANT ะ FACTORS INFLUENCING PARTICLE SIZE OF 
POLYAMIDE MICROCAPSULES SYNTHESIZED VIA INTERFACIAL POLYCONDENSATION. 
THESIS ADVISOR ะ ASSOC. PROF. SUDA KlATKAMJORNWONG5 P h . D . ;  THESIS  
CO-ADVISOR ะ SUPON CHOTIWANA, P h . D . ,  2 92  pp .  ISBN 9 7 4 - 5 7 7 - 2 7 0 - 4
S y n t h e s i s  o f  1 - 1 0 0  m i c r o m e t e r s  o f  p o l y a m i d e  m i c r o c a p s u l e s  by  

i n t e r f a c i a l  p o l y c o n d e n s a t i o n  b e t w e e n  d i a c i d  c h l o r i d e s  an d  d i a m i n e s  wa s  
c a r r i e d  o u t .  The  s y n t h e s i s  wa s  s t a r t e d  by  d i s s o l v i n g  t h e  d i a c i d  c h l o r i d e  i n  
an o i l y - l i k e  m a t e r i a l  t o  be  e n c a p s u l a t e d  i n  m i c r o c a p s u l e s  and  t h e n  m i x i n g  
t h i s  s o l u t i o n  i n  an a q u e o u s  s o l u t i o n  o f  an e m u l s i f i e r  o r  a p r o t e c t i v e  
c o l l o i d .  Th e  m i x t u r e  was  a g i t a t e d  i n t o  e m u l s i o n  by  a  h i g h - s p e e d  h o m o g e n i z e r  
a t  t h e  p r o p e l l e r  s p e e d s  b e t w e e n  2 , 0 0 0 - 1 0 , 0 0 0  r p m . , and  t h e  a g i t a t i o n  t i m e s  
b e t w e e n  3 0 - 1 5 0  s e c .  T h i s  e m u l s i o n  w a s  p o u r e d  i n t o  t h e  a q u e o u s  s o l u t i o n  o f  a 
d i a m i n e . .  and an  a c i d - r e c e i v e r .  P o l y c o n d e n s a t i o n  o c c u r r e d  a t  t h e  i n t e r f a c e  
b e t w e e n  t h e  t i n y  o i l  d r o p l e t s  and  a n o t h e r  l i q u i d  l a y e r s  and  p r o d u c e d  a t h i n  
f i l m  o f  p o l y a m i d e  a s  a s h e l l  o f  t h e  m i c r o c a p s u l e s  w h i c h  e n c a p s u l a t e d  t h e  
o i l y - l i k e  m a t e r i a l  i n  t h e  c o r e .

S e b a c o y l  c h l o r i d e  and  t e r e p h t h a l o y l  c h l o r i d e  a s  d i a c i d  c h l o r i d e s ;  
and h e x a m e t h y l e n e  d i a m i n e  and  p a r a - p h e n y l e n e  d i a m i n e  a s  d i a m i n e s  w e r e  
s e l e c t e d  a s  monomer p a i r s  t o  s y n t h e s i z e  t h e  p o l y a m i d e  m i c r o c a p s u l e  s h e l l .  
S o d iu m  d o d e c y l  b e n z e n e  s u l f o n a t e  and p o l y ( o x y e t h y l e n e  l u a r y l  e t h e r )  a s  
s u r f a c e  a c t i v e  a g e n t s ;  and  s o d i u m  s a l t  o f  s t y r e n e  m a l e i c  a n h y d r i d e  and  
p o l y ( v i n y l  a l c o h o l )  a s  p r o t e c t i v e  c o l l o i d s  w e r e  s e l e c t e d  t o  b e  e m u l s i f y i n g  
a g e n t s .  S o d iu m  h y d r o x i d e  wa s  u s e d  a s  an a c i d - r e c e i v e r  d u r i n g  
p o l y c o n d e n s a t i o n .  B u t y l  a c e t a t e  and d i b u t y l  p h t h a l a t e  w e r e  u s e d  a s  
e n c a p s u l a t e d  m a t e r i a l s  i n  m i c r o c a p s u l e s .

B a s e d  on  t h e  e x p e r i m e n t s ,  i t  was  f o u n d  t h a t  d i b u t y l  p h t h a l a t e  - wa s  
m o re  a p p r o p r i a t e  a s  e n c a p s u l a t e d  m a t e r i a l  t h a n  b u t y l  a c e t a t e ;  p o l y ( v i n y l  
a l c o h o l )  wa s  t h e  m o s t  e f f e c t i v e  e m u l s i f y i n g  a g e n t  and  s o d i u m  d o d e c y l  b e n z e n e  
s u l f o n a t e  c o u l d  be  u s e d  a s  a c o - e m u l s i f y i n g  a g e n t  w i t h  p o l y ( v i n y l  a l c o h o l )  
t o  p r o d u c e  m i c r o c a p s u l e s  w i t h  v a r i o u s  d i a m e t e r s .  F u r t h e r m o r e ,  i t  w a s  f o u n d  
t h a t  a l l  d i a c i d  c h l o r i d e  and  d i a m i n e  c o m b i n a t i o n s  c o u l d  b e  a p p l i e d  a s  
monomer p a i r s  t o  s y n t h e s i z e  t h e  p o l y a m i d e  m i c r o c a p s u l e  s h e l l  h a v i n g  a w i d e  
r a n g e  o f  c h e m i c a l  and p h y s i c a l  p r o p e r t i e s ;  t h e  s p e e d  o f  t h e  p r o p e l l e r ,  t h e  
a g i t a t i o n  t i m e  o f  t h e  h o m o g e n i z e r ,  and  t h e  a m oun t  o f  d i a c i d  c h l o r i d e  and  
e m u l s i f y i n g  a g e n t  a f f e c t e d  t h e  c h a r a c t e r i s t i c s  o f  t h e  m i c r o c a p s u l e s  ะ 
i n c r e a s i n g  t h e  s p e e d  o f  p r o p e l l e r  d e c r e a s e d  t h e  a v e r a g e  d i a m e t e r  o f  t h e  
m i c r o c a p s u l e s ;  l o n g e r  a g i t a t i o n  t i m e  p r o d u c e d  m or e  e q u a l - s i z e d  
m i c r o c a p s u l e s ;  i n c r e a s i n g  t h e  c o n c e n t r a t i o n  o f  e m u l s i f y i n g  a g e n t  p r o d u c e d  
more  s t a b l e  e m u l s i o n  w h i c h  r e d u c e d  t h e  a v e r a g e  d i a m e t e r  o f  t h e
m i c r o c a p s u l e s ;  t h e  a m o un t  o f  d i a c i d  c h l o r i d e  had a d i r e c t  e f f e c t  on  
e n c a p s u l a t i o n  e f f i c i e n c y ,  t h e  c o n c e n t r a t i o n  o f  w h i c h  m u s t  b e  a d j u s t e d  
p r o p e r l y  s o  a s  t o  p r o d u c e  a p e r f e c t  s h e l l  o f  t h e  m i c r o c a p s u l e s .
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T ะ terephthaloy l  chlor ide  
D ะ dibutyl  phthalate
p ะ poly(v inyl  a lcohol)
X X X  ะ amount of  terephthaloyl  c h lo r id e  rat io  
yyy ะ amount of  dibutyl  phthalate  r a t io  
sebacoyl chloride  and terephthaloy l  ch lor ide  
combination
hexamethylene diamine and para-phenylene  
diamine combination
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