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Preparation of DOPO — Cinnamamide Flame Retardant and Its Application in PLA
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Abstract : 9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide (DOPO) and cinnamamide were used as raw materials to
synthesize a nitrogen-phosphorus complex flame retardant (DOPO—-CDE) belonging to DOPO derivative. The structure of the com-
pound was characterized by Fourier transform infrared spectroscopy and 'H nuclear magnetic resonance spectroscopy , indicating that
the fire retardant DOPO-CDE was successfully prepared. Effects of amount of substance ratio of raw materials, reaction temperature
and reaction time on the yield of the synthetic flame retardant were studied. It is found that when the amount of substance ratio of
DOPO : cinnamamide is 1.5 : 1, reaction temperature is 140 °C and reaction time is 10 h, the highest yield of the synthetic flame
retardant reaches 38.13%. In addition, the thermal stability of DOPO-CDE is significantly improved than that of DOPO by ther-
mogravimetric characterization. Two kinds of polylactic acid (PLA) flame retardant composites were prepared by adding 5% (mass
fraction) DOPO and 5% (mass fraction) DOPO-CDE to PLA, the limiting oxygen index (LOI) and tensile properties were tested re-
spectively. The results show that the LOI of the PLA composite with DOPO is increased from 20.1% of pure PLA to 26.4%, and that
of the PLA composite with DOPO-CDE is increased to 27.4%. In addition, the tensile strength and elongation at break of the PLA
composite with DOPO—-CDE reach 55.1 MPa and 8.7% respectively, which are improved by 13.6% and 123.1% respectively com-
pared with those of the PLA composite with DOPO.

Keywords : 9, 10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide ; cinnamamide ; flame retardant ; polylactic acid
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