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Preparation of Crosslinked Nanospheres by Diffusion-Controlled

Surfactant-Free Emulsion Copolymerization
JIANG Shan, MA Jie, LI Xiagian, ZHANG Hongwen, YU Qiang
(School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: Styrene(St), methacrylic acid (MAA) and divinylbenzene (DVB) were copolymerized by using
diffusion-controlled emulsion polymerization method without any surfactant, giving birth to polymer nano-
particles with clean surface. The FT-IR results proved the occurence of copolymerization reaction. The
minimum diameter of those copolymer nanoparticles were monitored by SEM and laser granulometry could
be less than 50nm. The influences of the polymerization temperature, initiator ammonium persulfate
(APS) concentration, functional monomer MAA concentration, and crosslinking monomer DVB concen-
tration were studied. It was found that as the reaction temperature, functional monomer MAA and initiator
APS concentration increased, the monomer conversion also increased. When the reaction temperature were
at 60°C, 70°C, and 80°C, the monomer conversion achieved 82% ., 89% and 96% in 4h, respectively.
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Fig.1 FTIR spectrum of PSDM copolymer
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Fig.3 Dependence of monomers conversion as function of

time in the polymerization of St, MAA and DVB
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time in the polymerization of St, MAA and DVB
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Fig.5 Dependence of monomers conversion as function of

time in the polymerization of St, MAA and DVB
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Fig.7 Dependence of monomers conversion as function of

time in the polymerization of St, MAA and DVB
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Table 1 Effect of MAA concentration on the particle diameter
C(MAA)/(mol + L™ 1) particle diameter/nm PDI
0.4 139 0.177
0.5 170 0.138
0.9 173 0. 146
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