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Preparation method and application of a bio-based ionic liquid-modified
phosphorus flame-retardant masterbatch
WANG Sha', DAI Li* , XIE Jun-yao', YANG Jia-rui>, WANG Yi-ting” , MA Xiang-wei'"
(1.Sichuan Institute of Fine Chemical Industry Research & Design Co., Ltd., Zigong 643000, China;
2.Sichuan Xingjinghua Technology Co., Ltd., Chengdu 611100, China)

Abstract: To address the issues of poor processing performance and dispersion of piperazine pyrophosphate
(PAPP)-based flame-retardant masterbatches at high filler loadings, a bio-based ionic liquid containing phosphorus-
nitrogen structures was synthesized for interfacial modification of PAPP/melamine polyphosphate ( MPP) composite
systems.Flame retardant masterbatches with a flame retardant content of up to 85 wt% were prepared via melt blending.
The ionic liquid coats the surface of the flame-retardant particles through the synergistic action of hydrogen and ionic
bonds, significantly improving their interfacial compatibility with the polypropylene ( PP) matrix. When the flame-
retardant content is 20 wt%, both the flame retardant performance and mechanical properties of the modified PP are
significantly enhanced.This strategy provides an effective solution to the contradiction between processing performance
and dispersion of highly filled flame-retardant masterbatches and has important application value for the development of
high-performance flame-retardant polypropylene materials.

Key words: bio-based ionic liquids; piperazine pyrophosphate; melamine polyphosphate; flame-retardant

masterbatch; interface modification
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