
CHAPTER II
LITERATURE REVIEW

The formation of ultrathin films was developed about two decades ago. 
Many different systems of monomers, surfactants and substrates were studied 
because it can be applied to many applications. In 1987, พน et al. tried to use 
admicellar polymerization to form ultrathin polymerized film on a solid surface. 
They used the most common and inexpensive materials in their experiments. 
Styrene, sodium dodecyl sulfate (SDS) and alumina were used as monomer, 
surfactant and solid substrate, respectively. Their experiments showed that 
admicellar polymerization can be divided into three steps including admicelle 
formation, monomer adsolubilization, and polymer formation. From adsorption 
isotherm of SDS, the presence of styrene was found to increase SDS adsorption. 
Ultrathin film of polystyrene of several nanometer thick was formed on alumina 
surface. Similar experiment was carried out using the polymerizable surfactant, 
sodium 10-undecenoate (Esumi et al, 1991).

In composite materials, silica is an important component used as reinforcing 
filler for improving mechanical properties especially in rubber compound. The 
problem of silica reinforcing filler is non-bond interaction between silica and 
polymer functionalites. To solve this problem, modified surface silica was 
developed to improve compatibility between hydrocarbon elastomer and precipitated 
silica using admicellar polymerization. Many types of polymers and copolymers 
were chosen for coating. From mechanical property results, the modified silica can 
improve cure time and other mechanical properties of rubber compounds. The 
different types of coating materials, surfactant systems, and other conditions result in 
different properties of modified silica. Furthermore, the mechanical properties show 
that the copolymer offers superior characteristics to the homopolymer (Waddell et 
al, 1995).

Conducting polymer film coating on substrate was also successfully carried 
out by admicellar polymerization. Funkhouser et al. (1995) synthesized polypyrrole 
formation on alumina surface using SDS surfactant. The objective was for electrical 
conducting application such as, electrode, sensor and others. They studied
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a d s o r p t io n  i s o th e r m  o f  S D S  s u r fa c ta n t  a n d  th e  e f f e c t s  o f  e l e c t r o l y t e  a n d  p y r r o le  

c o n c e n t r a t io n  o n  a d s o r p t io n  is o th e r m . P y r r o le  w a s  f o u n d  t o  c a u s e  a  d e c r e a s e  in  S D S  

a d s o r p t io n  w h i l e  s a lt  c a u s e d  a n  in c r e a s e  in  S D S  a d s o r p t io n .
บ ท h o m o g e n e o u s  g la s s  f ib e r  s u r f a c e  w a s  f o r m e d  w h e n  c o a t in g  w it h  

p o ly s t y r e n e  v ia  a d m ic e l la r  p o ly m e r iz a t io n  t e c h n iq u e  (S a k h a lk a r  et al., 1 9 9 5 ) .  T h e  

d a ta  s h o w  th a t  s ty r e n e  in  s u p e r n a ta n t  r e d u c e d  w i t h  t im e  a f te r  e q u i l ib r iu m  o f  b i la y e r  

s u r fa c ta n t  w a s  fo r m e d  o n  th e  s u b s tr a te  b e c a u s e  s t y r e n e  m o v e d  to  t h e  in te r io r  o f  

m i c e l l e  to  p o ly m e r iz e .  In  a d d it io n , p o ly m e r iz a t io n  a l s o  o c c u r r e d  in  a q u e o u s  p h a s e  

b u t it w a s  m u c h  lo w e r  th a n  th a t  in  m i c e l l e .  T h e  r e a s o n s  o f  n o n u n if o r m it y  o f  g la s s  

f ib e r  s u r f a c e  w e r e  u n h o m o g e n e o u s  o f  f ib e r  s u r fa c e .
J ia n x i  Z h a o  et al. ( 1 9 9 5 ,1 9 9 6 )  d e t e r m in e d  t h e  e q u i l ib r iu m  c o n c e n t r a t io n  o f  

s u r fa c ta n t  u s in g  s u r f a c e  t e n s io n  m e a s u r e m e n t  fo r  ร ณ d y i n g  th e  a d s o r p t io n  o f  

a lk y l t r im e t h y la m m o n iu m  b r o m id e  o n  p o ly s t y r e n e  la t e x  p a r t ic le s .  T h e  c a l ib r a t io n  

c u r v e  u s e d  i s  th e  s e m i lo g a r i t h m ic  p lo t  o f  s u r f a c e  t e n s io n  v e r s u s  s u r fa c ta n t  

c o n c e n t r a t io n .
O ’H a v e r  et al. ( 1 9 9 6 )  m o d i f i e d  p r e c ip i ta te d  s i l i c a  s u r f a c e  u s in g  p o la r  

c o m o n o m e r  a n d  a  c a t io n ic  s u r fa c ta n t , c e t y l t r im e t y la m m o n iu m  b r o m id e  ( C T A B ) .  B y  

s t u d y in g  th e  m e c h a n ic a l  p r o p e r t ie s ,  t h e y  fo u n d  th a t  t h e y  c o u ld  p r o d u c e  n e w  c l a s s e s  

o f  r e in f o r c in g  f i l l e r s  w h e r e  im p r o v e d  th e  p h y s ic a l  p r o p e r t ie s  o f  r u b b e r  c o m p o u n d .  In  

1 9 9 6 ,  a d s o lu b i l i z a t io n  m e c h a n is m  o f  s t y r e n e  a n d  i s o p r e n e  in  C T A B  a d m i c e l l e  o n  

p r e c ip i t a t e d  s i l i c a  w a s  in v e s t ig a t e d  b y  K it iy a n a n  et al. ( 1 9 9 6 ) .  T h e  a d s o lu b i l i z a t io n  

e q u i l ib r iu m  c o n s t a n t s  w e r e  u s e d  a s  a  k e y  p a r a m e te r . T h e  a d s o lu b i l i z a t io n  e q u i l ib r iu m  

c o n s t a n t  in d ic a t e d  th a t  s ty r e n e  a d s o lu b i l i z e d  in to  b o th  p a l i s a d e  la y e r  a n d  th e  c o r e  o f  

th e  m i c e l l e ,  a n d  is o p r e n e  a d o lu b i l i z e d  in to  th e  p a l i s a d e  la y e r .  In  c o m o n o m e r  

s y s t e m s ,  s lo p e  o f  a d s o lu b i l i z a t io n  i s o t h e r m  d r a m a t ic a l ly  in c r e a s e d .  It c a n  b e  

c o n c lu d e d  th a t  c o m o n o m e r  a d s o lu b i l i z a t io n  is  b e t te r  th a n  m o n o m e r  s y s t e m .
In  2 0 0 2 ,  a d m ic e l la r  p o ly m e r iz a t io n  p r o c e s s  w a s  u s e d  t o  im p r o v e  th e  

p r o c e s s ib i l i t y  a n d  u t i l i t y  o f  p o ly p y r r o le  b y  B u n s o m s i t  et al. T h e y  c o a t e d  p o ly p y r r o le  

o n  n a tu r a l r u b b e r  la t e x  s u b s tr a te  u s in g  a n io n ic  s u r fa c ta n t  ( S D S )  a n d  a m m o n iu m  

p e r s u lf a t e  in it ia to r . M o r e o v e r ,  th e  e f f e c t s  o f  s a lt  ( N a C l)  a n d  p y r r o le  c o n c e n t r a t io n  o n  

S D S  a d s o r p t io n  i s o t h e r m  w e r e  ร ณ d ie d . F r o m  th is  s tu d y , th e  c o n d u c t iv i t y  o f  th e  f i lm s  

im p r o v e d  s ig n i f ic a n t ly  w i t h  s a lt  a d d it io n . P y r r o le  c a u s e d  a  d e c r e a s e  in  S D S
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a d s o r p t io n  a t e q u i l ib r iu m . S o d iu m  c h lo r id e  c a u s e d  a n  in c r e a s e  in  S D S  a d s o r p t io n  

a n d  p y r r o le  a d s o lu b i l i z a t io n .  T h e r m o g r a v im e t r ic  r e s u lt s  w e r e  u s e d  to  c h a r a c te r iz e d  

th a t  n a tu r a l r u b b e r  c o a t e d  b y  p o ly p y r r o le .
P o n g p r a y o o n  e t al. ( 2 0 0 2 )  c o a t e d  t h in  p o l y s t y r e n e  f i l m  o n  c o t t o n  b y  

a d m i c e l l a r  p o l y m e r i z a t i o n  u s i n g  l i n e a r  a l k y l b e n z e n e  ( L A S )  s u r f a c t a n t .  H e  

i n v e s t i g a t e d  t h e  r a te  o f  L A S  a d s o r p t i o n  o n  c o t t o n ,  a n d  e f f e c t s  o f  p H  a n d  

e l e c t r o l y t e  o n  a d s o r p t i o n  o f  L A S  o n  c o t t o n .  A t  h i g h  p H ,  L A S  a d s o r p t i o n  w i l l  

b e  l o w .  A t  h i g h  c o n c e n t r a t i o n  o f  s a l t ,  L A S  a d s o r p t i o n  w i l l  b e  h i g h .  T h e  

p r o p e r t y  o f  c o t t o n  a f t e r  c o a t e d  w i t h  s t y r e n e  s h o w s  i n c r e a s e  in  w a t e r  r e s i s t a n c e .  
T h e  p o l y s t y r e n e  f i l m  w a s  c h a r a c t e r i z e d  b y  S E M ,  F T I R  a n d  G P C . T h e  

p o l y s t y r e n e  f i l m  c o a t e d  o n  n o n - p o r o u s  s i l i c a  p r o d u c e d  b y  a d m i c e l l a r  

p o l y m e r i z a t i o n  w a s  s y n t h e s i z e d  a n d  c h a r a c t e r i z e d  b y  A r a y a w o n g k u l  ( 2 0 0 2 ) .  

T h e  s y s t e m  c o n s i s t e d  o f  s t y r e n e  m o n o m e r ,  C T A B ,  n o n - p o r o u s  s i l i c a  a n d  

A I B N  i n i t i a t o r .  C h a r a c t e r i z a t i o n s  w e r e  d o n e  b y  F T I R ,  G P C ,  
t h e r m o g r a v i m e t r i c  a n a l y s i s  a n d  a t o m i c  a b s o r p t io n .
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