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Synthesis and process optimization of a novel high-temperature
resistant phosphorus-nitrogen flame retardant
WANG Sha', DAI Li*, ZHONG Yao®, WANG Yi-ting”, YANG Jia-rui’, MA Xiang-wei'"
(1.Sichuan Institute of Fine Chemical Research & Design Co., Ltd., Zigong 643000, China;
2.Sichuan Xingjinghua Technology Co., Lid., Chengdu 611100, China)

Abstract: This paper addresses the urgent need for high thermal stability of flame retardants in high-temperature
engineering plastics. A novel phosphorus-nitrogen-magnesium synergistic flame retardant ( PN-Mg) was designed and
synthesized using dichlorophenylphosphine ( DCPP) ,piperazine (PA) ,and anhydrous magnesium sulfate ( MgSO,) as
raw materials. Its structure, composition, and thermal stability were systematically characterized by Fourier-transform
infrared spectroscopy ( FT-IR ) , X-ray fluorescence spectroscopy ( XRF ) , and thermogravimetric analysis ( TGA ). The
reaction process parameters were optimized, and the optimal reaction ratio was determined to be n( DCPP) :n(PA) :
n( Catalyst) :n(MgSO,)=1.5:1.0:3.0:3.0,with a PN-Mg yield of 86%.The results show that PN-Mg has an initial
decomposition temperature of up to 546.2°C , enabling it to withstand high-temperature processing environments above
500°C , effectively solving the core bottleneck of incompatibility with traditional engineering plastic processing
temperatures.
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