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Synthesis of Flame Retardant Trimer O, O-2-Hydroxypropyl Phosphazene and Application in PVC

Dong Shuling, Wang Hongxia, Wang Yanlin
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Abstract : A new type of halogen-free phosphorus-nitrogen-synergistic flame retardant was synthesized in one step, namely

trimer O, O-2-hydroxypropyl phosphazene, using hexachlorocyclotriphosphazene and glycerol as raw materials, and the synthesis

process was simple and convenient./The chemical structure of the product was characterized by FTIR and '"H-NMR, and it

was confirmed that the synthesized product was trimer O, O—2-hydroxypropyl phosphazene. The influence of solvent, reaction

temperature and time on the yield were also.investigated. The optimum conditions were as follows, under the protection of nitrogen,

n (hexachlorocyclotriphosphazene)  n.(glycerol)=1 : 3, dissolving in dioxane, N, N-dimethylaniline being used as acid binding

agent and keeping reaction at 100°C for 15 h. The yield of the product was 95.8%. The decomposition temperature was (280 + 5)°C,

which meant it had excellent high temperature resistance. The limiting oxygen index reached 28%, when its addition amount was

4.88% in PVC flame retardant, which had a good flame retardant effect. The SEM characterization analysis results of residual carbon

showed that the residual carbon structure could further play a flame retardant effect.

Keywords : flame retardant ; hexachlorocyclotriphosphazene ; glycerol ; trimeric O, O—2-hydroxy trimethylenephosphonitrile
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