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M 24 h 518 B 4 PR A HOR . B8 4 BUB 2 B -
Bk, LREBEBRRAEZE T RESR E2&S
ML LB A RO P B SRR R Si0, B F . BE
RUEL 7 1T : MMA 8 g; MTC 0.2 g; Si0, 14 g; APS
0.1g;H,078 g(JLBF MTC 5 MMA & 2.5%).
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REMHWT,N, FTAZEAET 800C, FHBREEN
20 K/min. (B A¥THRAEEMHR _S/LEHA
HOWNMBHETEEN 15.1%, HEEEH

RHE_EMETERME T AXK SRR S
REKHE).

2 HR5HiE

2.1 MTC AR ¥IE

Fz 1 BET AR =& 4bEE \MTC %00 & B AT
HENEAHRHEIREN _SARSR. B
BEHEMEREHES P, AV AKNBALRY AT
95% .MTC M 2% 3 M B) 3.5% B, 3 75 S il 57
BT HR2TE 180 ~ 296 nm Z. (6], EBFEFE MTC A
BRmmmmE D, MR A S B2 M,
WHE 1.3 % B T4 R P & m AR L 5B
R, KRR ENAR —_EhERERKEE AR
4, it 5IE B A MTC Z (8 B s R AR TR
MEZEE HUAH TR, 4E N Perking JL1L I i B & R
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Table 1 Summary of PMMA/SIiO, composite particles obtained at different conditions*

Runs MMA(g) Silica diameter (nm) S0, (g) MrCh APS° Particle size{ nm) 80, (wt% )
1 8 20 14 2% 1% 296 16.4
2 8 20 14 2.5% 1% 247 22.6
3 8 20 14 3% 1% 218 33.9
4 8 20 14 3.5% 1% 180 40.8
5 8 20 12 1% 1% 208 12.6
6 8 20 16 1% 1% 223 34.7
7 8 20 18 1% 1% 214 35.6

* Nanocomposite particles obtained with those formulations kept stable for at least six months; “° Mass mtio based on MMA
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Fig. |  dependence of particle size and silica content on the MTC

amount
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Fig. 2 Dependence of particle size and silica content on the initial
silica amount{ MMA = 8 g, MTC 2.5 wt% based on MMA)
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Fig. 3 TEM images of composite particles obtained at various MTC
amounts
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Fig. 4 TEM images of composite particles obtained at various silica
amounts
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g;‘:—‘__ = Microdroplet of monomers stabilized by nanosilica particles
&

Nanosilica particle with MTC adsorbed on the surface

. Free silica particle
- Vinyl monomer MMA

%’ Oligomeric radical

{gx Obtained PMMA/Si0, hybrid microspheres

Fig.5 The schematic diagram of formation mechaniem of the raspberry-like PMMA/SIiO, composite particles
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SYNTHESIS AND CHARACTERIZATION OF RASPBERRY-LIKE PMMA/SiO,
ORGANIC-INORAGNIC COMPOSITE PARTICLES

CHEN Min, YOU Bo, ZHOU Shuxue, WU Limin
{ Department of Materials Seience , Fudan University, Shonghai  200433)

Abstract Waterborne raspberry-like PMMA/SiO, composite microspheres were synthesized by a soapless one-step
method in the presence of aqueous silica sols and cationic monomer 2-( methacryloy ) ethyltrimethylammonium
chloride {MTC) .MTC was copolymerized with MMA via radical polymerization and then nanosilica particles were
deposited onto the surfaces PMMA particles in the aqueous medium through electrostatic interaction between
negatively charged nanosilica particles and positively charged MTC. The whole process neither required surface
treatment for nanosilica particles nor additional surfactant or stabilizer. TEM indicated that electrostatic interaction
between silica and MTC was strong enough for the formation of long-stable nanocomposite microspheres with
raspberry-like morphology. The average particle sizes of the obtained composite microspheres ranged from 180 ~ 300
nm, depending on the precise formulation . Thermogravimetric analysis indicated silica content in the nanocomposite
microspheres ranged from 16.4% ~ 40.8% . Some influencing parameters such as initial silica amount and MTC
amount on the diameter, silica contents and morphologies of the composite microspheres were investigated in detail.
A possible formation mechanism of the raspberry-like composite microspheres was proposed.

Key words Raspberrylike, Nano-silica, Composite particles



