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Synergistic Effect Between Aluminum Hypophosphite and OMMT in Flame-Retarded PLA
Chen Yajun, Mao Xiaojun, Qian Lijun, Xin Fei, Xu Guozhi
(School of Materials Science & Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract : A series of PLA / aluminum diethylphosphite (AHP) composites and PLA / AHP / organic montmorillonite
(OMMT) nanocomposites were prepared by melt blending method. Synergistic effects between AHP and OMMT on thermal
behavior and combustion properties in PLA matrix were investigated by using thermogravimetric analysis, limiting oxygen index,
vertical burning test(UL94), and cone calorimeter test. Furthermore, the synergistic flame retardant mechanism was explored. The
experimental results show that PLA / AHP / OMMT nanocomposite performed more excellent thermal stability and flame
retardancy, compared with those of PLA / AHP. TGA results show that the T,,,, of PLA/AHP /OMMT composite was increased
by 3°C . The results of cone calorimeter test reveal that the heat release rate, average heat release rate, and average mass lost rate
decrease markedly. In the vertical test, PLA / AHP / OMMT composite can pass UL94 V-0 level. These results indicate that a
distinct synergistic effect between AHP and OMMT in PLA matrix during combustion. SEM micrograph showes that the residual
char after cone calorimeter test of PLA / AHP / OMMT composite displays a continuous and compact morphology with a “ceramic-
like” structure. Because of this, PLA / AHP / OMMT nanocomposites exhibits a better flame retardant performance than PLA / AHP
composites.
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