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Table 1 Elemental analysis results under different reaction conditions

pH MPS mass fraction( % ) ( recipe ) Si(% ) MPS( % ) (result)
7.0 10 1.2 10. 1
7.0 30 3.5 30. 1
8.5 10 1.3 10.2
8.5 30 4.1 30.0
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Table 2 Degree of condensation( DOC) under different reaction conditions

Reaction condition (%) (%) T2 (%) (%) DOC(% )
pH=7, w(MPS) =10% 100. 00 0.00 0.00 0. 00 0. 00
pH=8.5, w(MPS) =10% 30. 42 7.12 17.12 45.33 59. 12
pH =8.5, w(MPS) =30% 21. 60 0.00 14.20 64.20 73. 67
pH=8.5, w(MPS) =10% (add MPS semi-continuously ) 70. 47 0. 00 10. 19 19.35 26. 14
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Microstructure of the Hybrid Core-shell Latex Synthesized by Emulsion
Copolymerization of 3-Trimethoxysilyl Propyl Methacrylate and Styrene

NI Ke-Fan, SHAN Guo-Rong* , WENG Zhi-Xue
(State Key Laboratory of Chemical Engineering, Polymer Reaction Engineering Division, Department of Chemical and
Biochemical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract The microstructures of the hybrid core-shell latex synthesized by emulsion copolymerization of 3-tri-
methoxysilyl propyl methacrylate( MPS) and styrene were investigated. The polymers obtained under different
operating conditions were characterized by *Si solid state NMR, FTIR, DSC and elemental analysis. It was
found that under a neutral condition all of the MPS monomers were copolymerized into the polymer chain,
small part of SIOR groups were hydrolyzed into SiOH groups and crosslinked by hydrogen bonds, the content of
crosslinking is increased by MPS addition amount. Under basic condition, part of MPS were hydrolyzed and
condensed into oligomers firstly, then these resultants were grafted into the polymer chain as pendent chain by
both free radical polymerization and hydrolysis-condensation reaction. And under acidic condition, MPS in the
system was easily hydrolyized and acted as crosslinker so that the emulsion became gels rapidly.
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