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Development of ZDP / nano-Al,O; Flame Retardant Modified PET Extrusion Foaming Material
Gao Liang', Ge Yukai', XuZhimei', Liu Tao",-Zhao Ling" *
(1. State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China ;
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Abstract : Flame retardant poly(ethylene terephthalate) (PET) was modified by blending method with zinc diethylphosphite
(ZDP) as flame retardant and nano-Al,O, as synergistic agent, and flame retardant PET foaming materials were prepared by extrusion
foaming with supercritical CO,. The limiting-oxygen index (LOI), thermosgravimetric analysis and shear rheological behavior were
investigated to characterize flame retardant properties and foaming ability and scanning electron microscopy was used to observe
the morphology of the foamed cells and the burning carbon layer. The results show that when the mass fraction of flame retardant
ZDP is 7.5% and nano-Al,O; is 1%, the LOI value of the PET sample increases to 28.6%, after extrusion foaming, the LOI value is
27.9%, expansion ratio reaches 4.23 times, average pore diameter is 106 . m and pore density is 6.23 x 10° cell / cm®. Nano-Al,O,
and ZDP have obvious synergistic effect, the addition of nano-Al,O, changes the thermal degradation behavior of the system, and
increases the carbon residue rate obviously. The rheological analysis shows that the loss factor of the system is close to 1 in the low
frequency region of the rheological field and lower than pure PET after adding 7.5% ZDP and 1% nano-Al,O,. The extrusion foaming
results also show that the system has melting foamability, and the morphology of the burned carbon layer is compact and stable.

Keywords : poly(ethylene terephthalate) ; zinc diethylphosphinate ; nano-Al,O; ; synergistic flame retardancy ; extrusion
foaming
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