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Fig. 1 Typical TEM micrographs of silica particles in ethanol (a) ,silica particles in methyl methacrylate (b) , MPS modified silica particles in

methyl methacrylate (¢:MPS =0.10 g+ (g - Si0,) ~',d:MPS=0.20 g+ (g - Si0,) ™)
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Fig. 2 Volume size distribution of silica particles and MPS
modified silica particles dispersed in ethanol and methyl

methacrylate (DLS)
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Fig. 3 FTIR spectra of MPS (a) ,silica particles (b) and

MPS modified silica particles (¢ ~e)
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Table 1 Apparent density of MPS molecule anchored on silica particles surface

Amount of MPS added (g - (g - SiO,) D) 0.01 0.02 0.05 0.10 0.20

Amount of anchored MPS (g - (g - SiO,) - 0. 0097 0.0189 0. 0458 0. 0837 0. 1306
Percent of anchored MPS (% ) 96. 8 94. 6 91.7 83.2 65.3
Apparent density of MPS molecule ( wmol - (m? - Si0, ) - 0. 65 1.27 3.08 5.62 8.76
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Fig. 4 Typical section-TEM micrographs of SiO,/PMMA (silica content: (a)0.5% ) and MPS-SiO,/PMMA (MPS =0.10 g+ (g - SiO,) -

silica content; (b)0.5% ,(¢)2.5% ,(d)20.2% ) composite materials
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PREPARATION AND CHARACTERIZATION OF SILICA/PMMA COMPOSITES

WITH HIGHLY DISPERSED SILICA NANOPARTICLES;
DISPERSION OF NANOSILICA IN MMA

SHAO Jianzhong'*>, YUAN Yan', ZHANG Rui’, WU Minghua'*, QI Dongming'"*
(' Engineering Research Center for Eco-Dyeing & Finishing of Textiles,Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018 )
(* Key Laboratory of Advanced Textile Materials and Manufacturing Technology

Ministry of Education, Zhejiang Sci -Tech University, Hangzhou 310018 )

Abstract  Nanosilica particles well dispersed in ethanol were modified by 3-( trimethoxysilyl ) propyl
methacrylate (MPS) and then re-dispersed into methyl methacrylate (MMA) and poly( methyl methacrylate)
matrix vie a media replacement process and an in situ bulk polymerization process, respectively. The MPS
modified status of silica particles and its effects on the dispersion of silica particles in different media and
polymer matrix were systematically investigated by FTIR,TG,DLS and TEM. It was found MPS oligomer was
the main form for MPS coupling on silica particles surface. Excessive MPS dosage not only resulted in the
formation of MPS homo-polymeric particles in media phase, but also the MPS oligomer thick layer on silica
surface, which would inevitably induce the small-scale aggregation of silica particles. There existed an
appropriate MPS coupling amount for excellent silica dispersity, which is mainly related with the apparent
coupling density of MPS molecules on silica particles surface. When the apparent coupling density is 1.3 ~5. 6
pmol + (m® + Si0,) ~', the MPS coupling efficiency is acceptable and the modification of silica particles is
sufficient. Only on this state, silica particles can be dispersed in the monomer and polymer matrix at the
primary particles size level, even in the case of 20% silica content. The silica/monomer dispersion prepared via
the above processes exhibited high silica dispersity, high silica content,high storage stability and high grafting
controllability on silica surface. All of them imply that this kind of dispersion is avail to prepare silica/PMMA
composite microspheres via in situ heterogeneous polymerization, and these microspheres would possess
controllable morphology and controllable graft interface.
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