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Fillers are often used in polym er com posites, p lastics and elastom ers, in 
order to im prove perform ances for com m ercial applications. Physical properties 
such as tensile  strength, abrasion, m odulus, and tear resistance are im proved by the 
addition  o f  such  fillers. C arbon black is the m ost w idely used as re inforcing filler for 
rubber industries because o f  its excellent reinforcem ent at a relatively  low  cost. It 
has a draw back, how ever, in its b lack color, w hich lim its it use in som e applications. 
A ccordingly, a search  for alternative fillers has led to precip itated  silica.

S ilica is generally m ore expensive than carbon black o f  equivalent particle 
size but it produces h ighly reinforced com pounds w ith  neutral color (W agner, 1976). 
U nm odified  silica cannot form  chem ical bonds w ith  elastom ers due to a lack o f  
natural linking sites. A lso, there is poor com patibility  betw een hydrophilic  silica and 
hydrophobic rubber due to the difference in nature. C onsequently , the m odification 
o f  silica surfaces is being intensely considered.

Silane coupling agents are used extensively in industry  to enhance the 
com patib ility  betw een fillers and polym er m atrices. A lthough they  can impart 
significant im provem ents in the physical properties, they are expensive and can 
greatly  increase production  costs. A n alternative m ethod, m odification o f  
precip itated  silica  by in  s i tu  polym erization  o f  m onom er in adsorbed surfactant 
aggregates (adm icellar polym erization), show s greater overall im provem ents in 
rubber com pound than som e silane coupling agents (T ham m athadanukul, 1995; and 
Chinpan, 1996). .

D ue to the negative charge o f  the precip itated  silica, the cationic surfactant 
cety ltrim ethylam m onium brim ide (C TA B ) has been successfully  used  for in  s itu  
polym erization  in batch  and continuous reactors (N ontasom , 2002). D espite the fact 
that cationic surfactan t is the best type to for th is purpose, it is m ore expensive than 
o ther types (R osen, 1989). Therefore, the objectives o f  the present research  were to 
m inim ize the  m odification  cost by reducing the am ount o f  surfactant used in the 
m odification  process and as w ell as using com m ercial grade surfactants. A rubber 
com pound m ixed  w ith  the m odified  silica w as investigated  for its properties.
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