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The surface m odification o f  substrates by adm icellar polym erization  has 
been investigated for tw o decades. A dm icellar polym erization, a term  derived from 
“adsorbed” and “m icelle” , defines a class o f  in  s itu  polym erizations taking place 
inside o f  adsorbed surfactant aggregates on various substrates, a lm ost always 
inorganic particles w ith hydrophilic surfaces. This novel process has been studied on 
a variety  o f  inorganic substrates, e.g. silica, alum ina, titanium  dioxide, using various 
types o f  surfactants, initiators and m onom ers. D etailed studied o f  the process are 
available for the form ation o f  polystyrene on alum ina (พ น  e t  a l . , 1987), 
polytetrafluoroethylene on alum ina (Lai e t  a l . ,  1995), polystyrene on precipitated 
silica (O ’Haver, 1994), styrene-butadiene copolym er on precip itated  silica 
(T ham m athadanukul e t  a l . ,  1996), styrene-isoprene copolym er on precip itated  silica 
(K itiyanan e t  a l . ,  1996 and N onthasom , 2002), and styrene on nonporous silica 
(A rayaw ongkul, 2002; A um suw an, 2003).

In previous studies, adm icellar po lym erization  has been used to im prove the 
adhesion betw een a filler substrate (usually  am orphous precip itated  silica) and 
polym er m atrix  (natural, butyl, and SBR com pounds) by m odify ing  the substrate 
w ith  an  u ltrath in  polym er film. H om opolym er and copolym er w ere used to form 
ultra th in  film s on the silica surface, and the results w ere reported  on rubber testing 
properties such as tear strength, abrasion resistance, and tensile  properties (W addell 
e t  a l ,  1995; O ’H aver e t  a l . ,  1996; and T ham m athadanukul e t  a l . ,  1996). Styrene- 
butadiene and styrene-isoprene copolym ers are the first copolym ers used to modify 
the silica surface. W hen com pared to unm odified silica, both  m odified  silicas show 
im proved rubber physical properties w hen used as reinforcing fillers in rubber 
com pounds. These results show  the potential for econom ically  m odify ing  silica by 
adm icellar polym erization . For these reasons, it is both scientifically  in teresting and 
industrially  im portant to m ore fully understand and quantify  the  am ount o f  each 
m onom er that is available for po lym erization  on the silica surface. The 
styrene/isoprene-m odified  silica has greater im provem ent in the com pounds physical 
properties because isoprene is a liquid at room  tem perature and pressure, unlike
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butadiene. It w ill be advantageous to use liquid m onom ers, e.g. styrene and isoprene 
in adm icellar polym erization  technique (Tham m athadanukul e t  a l . ,  1996). Since the 
structures betw een the styrene/isoprene m odification  and the natural rubber ( c i s - 1, 4- 
polyisoprene) are relatively sim ilar, this m ay result in increased com patibility 
betw een silica and rubber.

In this work, the adm icellar polym erization  technique is used to form 
styrene-isoprene copolym er on to the surface o f  nonporous silica (Aerosil® 0X 50). 
The proposed research  is aim ed at characterization  o f  the copolym er thin  film formed 
on silica surface under various m onom ers and surfactant concentrations. M odified 
silica, extracted  silica, and extracted polym er w ill be exam ined by Fourier transform  
infrared (FTIR ), therm ogravim etric analysis (TG A ), gel perm eation  chrom atography 
(G PC ), and atom ic force m icroscopy (AFM ).
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