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Preparation of Branched Polystyrene Using Bismaleimide as the

Branch Agent
SUN Bei—jia, HUANG Wen—yan, ZHANG Yan, JIANG Bi—biao
(School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The preparation of branched polystyrene using bismaleimide as the branch agent was studied via
atom transfer radical polymerization (ATRP). Gas Chromatography (GC), three detection gel permeation
chromatography (TD—GPC) and proton nuclear magnetic resonance (' H NMR) were used to clarify the
polymerization process and the resulting polymers. GC and NMR analyses show that BMIH converts in the
initial stage of the reaction due to the effect of the change transfer complex between styrene and maleimide.
The pendent vinyl group, however, participates in polymerition gradually because of the steric effect in
the polymeritation system. Hence, random branched polystyrene rather than star polystyrene has resulted.
The limited content of the pendent vinyl group gives rise to the residue of the primary chain, which results
in much wider molecular weight distribution of the final branched polystyrene.
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Fig. 1 The ideal polymerization mechanism of St and BMIH
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Fig. 3 'H NMR spectra of BMIH and the polymers obtained during

the early polymerization
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Fig. 4 Comparison of the theoretical and practical value of BMIH per

100 styrene unit
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Fig. 5 'H NMR spectra of the polymers during the polymerization
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Fig. 6 Variation of molecular weight with monomer conversion
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Fig. 7 The polymerization mechanism of St and BMIH via ATRP
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Fig. 8 Mark— Houwink plots of the final branched and linear polymer

and Dependence of branching factor on molecular weight
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