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Synthesis of Polymeric Phosphate with DOPO and Flame Retardant Mechanism for PET
Sun Xiaohong, Zhou Yusheng
(School of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China)

Abstract : In order to improve the flame retardant properties of polyethylene terephthalate (PET) materials and reduce the
toxic and harmful gases released during combustion, the flame retardant behavior of polymeric phosphate esters was also investigat-
ed. A polyphosphate flame retardant (PDPP) was synthesized. The chemical structure of PDPP was characterized by Fourier Trans-
form infrared spectroscopy and nuclear magnetic resonance spectroscopy , respectively. The comprehensive performance of the flame
retardant and PET complex was characterized by thermal loss of weight analyzer, limiting oxygen index (LOI), and UL 94 vertical
combustion test. It is found that PDPP has good thermal stability and the LOI of PET/PDPP composite with 8% addition can reach
29.6% and pass the UL-94 V-0 test. The PDPP can effectively suppress the smoke and heat release during combustion, and the peak
heat release rate and total smoke release are reduced by 61.5% and 47% respectively compared with pure PET. The flame retardant
mechanism of PET/PDPP compound was tested by scanning electron microscope, thermogravimetric analysis-Fourier transform
infrared (TGA-FTIR) and Hot-Stage FTIR. It is found that PDPP improves the flame retardant performance of PET/PDPP compos-
ite under the joint action of gas phase and condensed phase, which offeres a new idea for efficient polyphosphonate flame retardant
system.
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