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Fig. 1 SEM images of poly DVB-co-AN microspheres with different AN volume fraction in comonomer feed with BPO as initiator
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Table 1 The size size distribution and the yield of poly DVB-co-AN
microspheres  with  BPO as initiator by distillation-precipitation

polymerization

Fraction BPO D, D, Yield
Entry ) U
of AN g pm pm %
a 0 0.05 1.79 1.82 1.016 11.8

b 0.10 0.05 1.24 1.25 1.010 5.3
c 0.20 0.05 1.15 1.17 1.020 9.2
d 0.40 0.05 0.54 0.56 1.051 8.9
e 0.60 0.05 0.45 0.46 1.024 9.4

f 0.80 0.05 Irregular nanoparticle 300 ~ 900 nm
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Fig. 2 FT-IR spectra of poly DVB-co-AN  microspheres with
different AN volume fraction in comonomer feed with BPO as initiator
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Fig. 3 Relationship between the peak of cyano group residual double
bond to the benzyl backbone of poly DVB-co-AN  microspheres with
different AN volume fraction in comonomer feed with BPO as initiator

by distillation-precipitation polymerization
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PREPARATION OF MONODISPERSE POLY DIVINYLBENZENE-co-ACRYLONITRILE
MICROSPHERES BY DISTILLATION PRECIPITATION POLYMERIZATION

LU Xianyong HUANG Da YANG Xinlin HUANG Wengiang
Key Laboratory of Functional Polymer Materials ~ The Ministry of Education  Institute of Polymer Chemistry ~ Nankai University ~ Tianjin 300071

Abstract Monodisperse poly divinylbenzene-co-acrylonitrile ~ poly DVB-co-AN  microspheres with active
cyano groups on the surface and particle size in the range of 0.45 ~ 1.79 pum were prepared by distillation-
precipitation polymerization in neat acetonitrile in the absence of any stabilizer or additive without stirring and with
benzoylperoxide BPO as initiator. The comonomer feed ratio has much effect on the morphology and the size of the
resultant polymer particles. The SEM images indicated that the copolymer microspheres have spherical shape with
smooth surfaces in monodispersity with AN fraction in comonomer feed from 0 to 0.60. The results demonstrated that
more functional cyano groups were successfully incorporated into the outer solvent-swollen gel layer of the resultant
polymer microspheres with increase AN fraction in comonomer feed. The distillation of a portion of the solvent out of
the reaction system during the polymerization was a key problem to avoid the coagulation and afford monodisperse
polymer microspheres for the distillation precipitation copolymerization of DVB and AN in acetonitrile.

Key words  Distillation-precipitation polymerization ~ Acrylonitrile  Divinylbenzene ~ Monodisperse functional

polymer microspheres





