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Abstract : Polystyrene (PS) microsphere was prepared by soap-free emulsion polymerization. Microwave radiation heating
method was used to replace the traditional oil bath or water bath heating method. The effects of concentration of initiator potassium
persulfate, the volume ratio of crosslinking agent divinylbenzene to stabilizer « -methacrylic acid, and microwave power on the
morphology, particle size and distribution of PS microsphere were studied in polymerization system. The results show that compared
with the traditional heating method, the sphericity and surface morphology of PS microsphere are significantly improved by micro-
wave heating. The particle size of PS microsphere decreases with the increase of initiator concentration, and decreases first and then
increases with the increase of volume ratio of crosslinking agent to stabilizer, and microwave power. When the initiator concentration
is 6.06 x 10° mol/L, the volume ratio of crosslinking agent to stabilizer is 2 : 1 and the microwave radiation power is 300 W, the PS
microsphere has smooth surface, high sphericity and uniform particle size distribution. The average particle size is about 240 nm.
The surface of PS microsphere is negatively charged and has good dispersion. The compressive modulus of elasticity of PS micro-
sphere is about 2.75 GPa, which is calculated by Hertz contact theory.

Keywords : polystyrene ; microwave radiation ; soap-free emulsion polymerization ; particle size distribution ; compressive

modulus of elasticity
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