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Abstract

Brominated polystyrene (BPS) is a new additive polymer flame retardant,
having the characteristics of good compatibility with polymer, high bromine content,
good thermal stability and high cost-performance. BPS has been widely used in
thermoplastic and thermosetting plastics, such as polyethylene terephthalate (PET),
polybutylene terephthalate (PBT), polyphenylene oxide (PPO), polyamide (PA),
polyimide (PI), syndiotactic polystyrene (SPS), unsaturated polyester and epoxy
resin. BPS has the advantage of low toxicity and environmental protection, which is
ideal substitute product for polybrominated biphenyls and polybrominated diphenyl
ethers.

This paper researched the preparation of brominated polystyrene, which
synthesized by polystyrene with melting index of 10 in the halogenated hydrocarbon
solvent, such as chloroform or 1,2-dichloroethane, using liquid bromine and chloride
bromine as brominating agent in the presence of bormination catalyst, such as
reduced iron powder (Fe), anhydrous aluminum chloride (AICIl;) and antimony
trichloride (SbCls). The effects of various catalysts, moisture content, brominating
agent and backbone halogenation suppression additive (BHSA) on bromination of
polystyrene, structure and properties of BPS were investigated, using bromine
content and color of BPS as the main index. The structure and properties of BPS
were analyzed and characterized by FTIR, '"H-NMR, TG and GPC. The bromine
content of the sample in this study is more than 68%, the state of it is white powder,
and it has the good thermal stability. Its performances reach that of foreign product,
it lays good foundation for a pilot test and industrial production.

The test method of quantitative of bromine content of brominated polystyrene
was first used by 'H-NMR-FTIR. Based on the corresponding relations of the
relative number of backbone hydrogen and benzene ring hydrogen and the integral
area of the '"H_NMR spectrum, the absolute bromine content is tested. The structure
of BPS was analyzed through FTIR in detail. On the basis of the relation between the

absorbance ratio of the absorption peaks in 882 cm™ and 820 cm™ and the bromine
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content of BPS, FTIR quantitative analysis working curve was established. This is
the major innovation of the paper.

Relationships of backbone halogenation suppression additive (titanium
tetrachloride) and various reaction conditions with the fine strucuture of brominated

polystyrene were studied. This is another innovation of this paper.

Key words: flame retardant, bromine chloride, brominated polystyrene, titanium

tetrachloride
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