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Abstract In order to solve the problem of low flame retardancy and poor water resistance of flame retardant
polyethylene materials, a novel halogen-free intumescent flame retardant linear low-density polyethylene (LLDPE)
composites were prepared based on a double-microencapsulated ammonium polyphosphate ( MCAPP) and tris ( 2-
hydroxyethyl)isocyanurate (THEIC) , through crosslinking by ultraviolet radiation. The chemical structure and water
resistance of APP and MCAPP were studied through Fourier transform infrared spectroscopy (FT-IR) and water
solubility. The synergistic effects between MCAPP and THEIC on the flame retardant properties and thermal stability
of LLDPE were investigated by limiting oxygen index (LOID) , thermogravimetric (TG) analysis and scanning electron
microscope (SEM). The results showed that MCAPP was successfully obtained, and its solubility decreased greatly
compared to that of pure APP with better water resistance. When IFR (MCAPP/THEIC) was introduced with 30%
(mass fraction) loading into LLDPE matrix,and crosslinked by ultraviolet radiation with a light intensity of 180W/m?*,
LLDPE/MCAPP/THEIC showed more excellent flame retardant properties, water resistance and thermal stability than
LLDPE/APP/THEIC.
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