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Preparation and Application of Schiff Base Phosphorus-Nitrogen Intumescent Flame Retardant
Liu Qiang', Li Zhongcheng®, Shi Chunxin’, Lei Yashuo*, Fan Mingfei', Ren Liang', Zhang Mingyao', Zhang Huixuan'
(1. School of Chemical Engineering, Changchun University of Technology , Changchun 130012, China; 2. CGN Juner (Zhejiang) New Materials Co.,
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4. University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract : Poly (schiff base)s were synthesized through a one-step procedure from p-phthalaldehyde with diethylenetriamine
and 4, 4'-diaminodiphenylmethane respectively. Then two kinds of new phosphorus nitrogen intumescent flame retardants PED and
PDD were prepared by adding 9,10-dihydro-9-oxa-10-phosphaphenanthrene 10-oxide into the molecular chain of poly (schiff base)s
through addition reaction and characterized. The finding of differential scanning calorimetry indicate that the two flame retardants
has good compatibility with nylon 6(PA6) and their blends exhibit good flame retardancy. When the amount is 15%, flame retardan-
cy of PA6 composites reach UL94 V-0, and limited oxygen index arrive at the value of 27.2% and 27.6% respectively. Concurrently,
the carbon residue at 600 °C are 2.3% and 5.3% respectively. PDD systems exhibit better flame retardant properties. The results from
scanning electron microscope suggest that the surface of carbon slag became dense, which prevent heat transfer and protect the interi-
or of the matrix. The kinetic analysis indicate that the incorporation of flame retardant does not sacrifice the stability of PA6,but also
improves the flame retardancy of the material. At the same time, PDD flame retardant composite system show better stability.

Keywords : nylon 6 ; phosphorus nitrogen intumescent flame retardant ; schiff base ; flame retardancy ; composite
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