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Synthesis of Phosphorus-Nitrogen-Halogen Ternary Systems Flame Retardant and Its Application in PP
He Linxin', Xie Bin"?, Lai Chuan®’,-Feng Jianshen', Li Yulong'"

(1. Institute of Functional Materials, Sichuan University of Science & Engineering, Zigong 643000, China ;5 2. University Key Laboratory of Green
Chemistry of Sichuan Institutes of Higher Education , Zigong 643000, China ; _ 3. School of Chemistry and Chemical Engineering, Sichuan
University of Arts and Science, Dazhou 635000 , China)

Abstract : Two new phosphorus-nitrogen-halogen-containing flame retardants, (4-XC,H,0),PS,NH,Et, [X=Br(1), CI(2)]
were synthesized via the reaction of phosphorus pentasulfide,4-halophenol and diethylamine in two steps, and their chemical
structures were characterized by‘elemental analysis, fourier transform infrared spectoscopy ,'H NMR spectra and ultraviolet visible
spectroscopy. The thermal stabilities.of two flame retardants were tested by thermal gravity analysis(TGA), and their flame retardant
properties for polypropylene (PP)material were measured by limited oxygen index (LOI) and vertical burning (UL94). The results of
TGA show that the initial decomposition temperatures of two flame retardants are 234.8°C and 200.7 °C respectively, which indicates
the two prepared compounds possess excellent thermal stability. The two flame retardant modified PP materials reach to UL94 V-0
rating and the LOI values reach to 28.5% and 27.1% with 30% two flame retardants respectively. The results indicate that the two
prepared phosphorus-nitrogen-halogen-containing flame retardants have good flame retardant effect for PP materials and potential
application prospects.

Keywords : O, O’ -dialkyldithiophosphate ; ternary system flame retardant ; flame retardancy ; polypropylene
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