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Effect of DOPO-cinnamamide Flame Retardant on Properties of Polylactic Acid
Feng Wanglong, Jin Liwei
(Institute of Chemical Industry of Forest Products, CAF ; National Engineering Lab. for Biomass Chemical Utilization ; Key Lab. of Chemical

Engineering of Forest Products, National Forestry and Grassland Administration ; Key Lab. of Biomass Energy and Material, Nanjing 210042, China)

Abstract : A compound of 9, 10-dihydro-9-oxa-10-phosphophenanthrene-10-oxide (DOPO) and cinnamamide(CNM) (DOPO-
CNM), was extruded with polylactic acid (PLA) in different proportions. PLA/DOPO composite was also prepared for performance
comparison. The optimum addition ratio of DOPO-CNM was determined by limiting oxygen index and tensile strength value. DOPO-
CNM not only play synergistic flame retardancy effect, but also has a tensile reinforcing effect. The melting behavior of PLA blends
was characterized by differential scanning calorimeter, and the maximum melting enthalpy was found at the ratio of 15% DOPO-
CNM. The surface free energy of the material was calculated by measuring the different contact angles of the material with water and
diiodomethane by the block drop method. By comparison, it was found that the surface free energy of the material was close to PLA
at the addition ratio of 10% DOPO-CNM. The viscoelastic behavior of PLA composite system was compared by dynamic thermome-
chanical instrument. The addition of DOPO-CNM has no effect on the glass-transition process of PLA chain. The microstructures of
composites with different DOPO-CNM proportions were characterized by scanning electron microscopy. The results show that there
is strong interaction between DOPO-CNM and PLA.

Keywords : polylactic acid ; 9, 10-dihydro9-oxa-10-phosphophenanthrene 10-oxide ; limit oxygen index ; tensile strength ;
compatibility
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