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Fig. 2 MPS concentration in water and conversion ss the function

of time at different initial MPS addition amounts
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Fig. 3 Evolution of — In([$iOR]) as the function of time
along with the raction when pH = 7 at different reaction

conditions
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Fig. 5 2 Si solid state NMR spectra of the resultant at
[MPS] = 10% ,pH = 8.5 (a),pH =7 (b),pH = 8.5,

semi-continuous process (c)
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Fig. 6 FTIR spéctra at different pH value ([MPS] = 10% )
{a) pH=8.5, (b) pH=7,{c) pH=8.5, semi-continuous

process
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Fig. 7 TEM image of latex during the
reaction at pH = 8.5,[MPS] = 30%
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Fig. 8 Particle size and its distribution as function of time

at pH=8.5,{MPS] =30%
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EMULSION COPOLYMERIZATION MECHANISM OF 3-TRIMETHOXYSILYLPROPYL
METHACRYLATE AND STYRENE

NI Kefan' , SHAN Guorong', WENG Zhixue', BOURGEAT-LAMI Elodie’, FEVOTTE Gills’
(! Zhefiang University State Key Laboratory of Polymerisation Reaction Engineering , Hm;gzhou 310027)
(? University Lyon 1, CNRS, CPE, Villeurbanne cedex, France 69616}

Abstract Elaboration of hybrid organic-inorganic naneparticles by heterogeneous polymerization technology arouse
highly interest all over the world because of both the direct application in paint; water-bome adhesive, coating
formulations and the potential application in bio-technology field. A new type of organic-inorganic hybrid materials
synthesized by the monomers containing alkoxysilane and vinyl groups is highly evaluated because it improves the
chemical bonding between the organic and the inorganic components. However, it is seldom used to synthesis
nanoparticles because the hydrolysis and condensation of alkoxysilane groups are hardly controlled in heterogeneous
polymerization . In this paper, the mechanism of the emulsion copolymerization of 3-trimethoxysilylpropyl methacrylate
(MPS) and styrene is studied. The mechanisms of particle morphology and microstructure formation at different
conditions are analyzed by following the resultant of hydrolysis using GC, particle size and its distribution by DLS,
and the characterization of the morphology of the latex and the microstructure of the polymer with transmission
electron microscopy { TEM) , infrared (IR) and solid-state NMR . It is found that the processes are carried out with
different mechanism at various operating conditions, and the hydrolysis and condensation rates in the media and the
partitioning of MPS are the mosl important parameters.

Key words 3-Ttrimethoxysilyl propyl methacrylate, Styrene, Emulsion polymerization, Mechanism



