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Preparation of Sub-micron Monodisperse Polystyrene Microspheres by Soap-Free Emulsion Polymerization
Li Yu', Meng Xiuhong"? , Ma Jun', Wang Haiyan'
(1. Liaoning Shihua University, Fushun 113001, China ; 2. China University of Petroleum, Qingdao 266580, China)

Abstract: Sub-micron polystyrene (PS) microspheres were synthesized by soap-free emulsion polymerization. Effects of
styrene(St) monomer’ s concentration, potassium persulfate(K,S,0y) initiator’ s concentration and ionic strength (concentration of
sodium chloride ) on particle diameter and distribution of the PS microspheres were studied. Then soap-free emulsion polymerization
was improved through adding a small amount of emulsifying agent or f-cyclodextrin and the improving effects were studied also. The
results show that the particle diameter of PS increases with concentrations of St monomer and sodium chloride increasing, decreases
with concentration of K,S,04 decreasing. The PS microspheres with particle diameter being within 450-1 000 nm and monodisperse
coefficient being less than 0.08 can be obtained by adjusting the concentrations of three raw materials mentioned above, but the
product yield is low and the value is only about 30%. Under the same synthesis conditions, the PS microspheres with particle
diameter being within 100-350 nm and monodisperse coefficient being less than 0.05 can be obtained by adding emulsifying agent,
the product yield is improved to about 75%. The PS microspheres with particle diameter being about 300 nm and monodisperse
coefficient being less than 0.08 can be obtained by adding S-cyclodextrin, the product yield can achieve about 80%, moreover, the
reaction time is decreased from 12 hto 5 h.
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