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Fig. I TEM micrographs of nanc-silica particles in MMA dispersion {a) ,unmodified silica particles/MMA droplets (b) and medified silica particles/

MMA droplets (c)
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Fig. 2 Effect of treating time on encapsulation

efficiency of silica
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Fig. 3 Effect of MPS concentration on encapsulation
efficiency of silica h
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Fig. 4 Infrared spectra of MPS, extracted Si0, (a) and
8i0,/MPS (b)
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Fig. 5 Polymerization conversion versus time curves for

MMA and MMA/nanc-5i0; by

mini-emulsion

polymerization at 60°C
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Fig. 6 Volume particle size distribution of the nano-5i0;
dispersing in MMA (a) , unmodified silica particles/MMA{b),
modified silica particles/MMA ( ¢ ), miniemulsion polymeric
produceﬁun(d)
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Fig. 7 TEM micrographs of latex particles prepared by pure MMA (a), MMA/unmodified-SiO; (b) and MMA/modified-5i0, (¢) mini-emulsion

polymerizations

Table 1 Distribution of silica particles and polymer in supematant and sediment after centrifugation

Supernatant Sediment Gross weight rate of supematant
Composite particles .
Poly_mer Silica Polymer Silica to sediment(g/g)
Without treatment 74.3% 98.4% 25.7% 1.6% 3.4
Treated 49.4% 16.1% 50.6% 83.9% 0.77
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MINI-EMULSIFICATION AND MINI-EMULSION POLYMERIZATION OF METHYL
METHACRYLATE/NANOSILICA DIPSERSION

QI Dongming, BAO Yongzhong, HUANG Zhiming, WENG Zhixue
( State Key Laboratory of Polymar Reaction Engineering , Zhajiang University, Hangshow 310027)

Abstract The mini-emulsification and mini-emulsion polymerization of methyl methacrylate { MMA)/nanosilica
dispersion were investigated . The mini-emulsification was carried out by ultrasonic treatment . It was found that more
than 90% silica particles would be escaped from submicron MMA droplets to water phase after ultrasonic treatment
when MMA/unmodified silica dispersion was used. Almost all silica particles stably stayed in MMA droplets when
silica particles were treated by 3-( trimethoxysilyl) propyl methacrylate (MPS) coupling agent at 40°C for 24 h before
being dispersed in aqueous phase.This was caused by the effective grafting of MPS onto silica particles, and the
decrease of hydrophilicity of silica particles. Poly ( methyl methacrylate )/nanosilica composite latex particles were
prepared by mini-emulsion polymerization of silica-containing MMA using sodium lauryl sulfate (SDS) as the
surfactant and hexadecane (HD) as the costabilizer. The composite latex particles were dispersed stably , the surfaces
of composite latex were sleek and the silica particles could hardly be found in the water phase . It was considered that
the silica particles had been encapsulated in the composite particles.

Key words Methyl methacrylate, Nanosized Si0,, 3-(Trimethoxysilyl) propylmethacrylate, Mini-emulsification,

Mini-emulsion polymerization



