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Synthesis of Novel Melamine-Based Flame Retardant and
Its Application in Polyamide 6
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Abstract: A melamine-based phosphorus-containing intumescent flame retardant (DPMA) was synthesized
using o-phenylenediamine, phosphorus oxychloride and melamine as the raw materials by two-step reaction. The
chemical structure and properties were confirmed by Fourier transform infrared spectroscopy, nuclear magnetic
resonance and thermogravimetric analysis. The residual carbon content of DPMA was 23.7% at 800 “C and good
thermal stability was obtained. Then, DPMA was added to polyamide 6 (PA6) to prepare flame retardant
composites by melting blending with the investigation of its thermal stability, char forming and mechanical
properties. The results show that when the amount of DPMA added is 20%, the residual char of PA6 composite
increases from 0.07% to 6.95% at 800 °C, and the char layer exhibits more continuous and compact
microstructure with higher graphitization degree. In addition, 5% DPMA can significantly improve the
mechanical properties of PA6. DPMA could mix well with PA6 substrate without obvious surface migration and
agglomeration.
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(a)PA6,(h) PA6/DPMA-20% composites
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