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Preparation of Monodisperse Polystyrene Microspheres by Improved Soap-Free Emulsion Polymerization
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(1. College of Chemical Engineering, China University of Petroleum, Qingdao 266555, China ; 2. College of Chemistry, Chemical Engineering

and Environmental Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract : Monodisperse polystyrene (PS) microspheres were synthesized by soap-free emulsion polymerization with adding

a small amount of emulsifier, whose concentration was lower than the critical micelle concentration. Effects of the concentrations

of emulsifier, styrene monomer, potassium persulfate initiator and sodium bicarbonate (ionic strength) on particle diameter and

distribution of the PS microspheres were studied. The diameter, monodisperse index and surface morphology of the PS microspheres

were characterized by nanoparticle size analyzer and scanning electron microscopy. The soap-free emulsion polymerization is

improved through adding a small amount of emulsifier, and the prepared polystyrene microspheres have characteristics of smaller

pore diameter (100-350 nm), better monodispersion and higher conversion.
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