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Study on Thermal Stability of Flame Retarding Polylactide Based on Low-temperature Expandable Graphite
Wang Peng, Wang Xinping, Yao Chongchong, Cai Zaisheng
(College of Chemistry, Chemical Engineering and Biological Engineering, Donghua University, Shanghai 201620, China)

Abstract : Ammonium polyphosphate and self-made low-temperature expandable graphite were used to prepare flame
retarding polylactide(FR-PLA) composites, and the thermal stability under nitrogen was investigated.The activation energies of
PLA and FR-PLA were analyzed by Kissenger and Flynn-Wall-Ozawa method.The actual reaction mechanisms of PLA and FR-PLA
were determined by Badia method. The results show that the thermal degradation process of PLA is changed by low-temperature and
ammonium polyphosphate, thus improving the thermal stability under high temperature.The activation energy of FR-PLA is higher
than PLA, and the trend of changes on activation energy against conversion rate are in accordance with the thermal degradation

behavior.The decomposition reaction of PLA follows an kinetic model, while those of FR-PLA follows kinetic model, which is in

aggrement with intumescent flame retardant mechanism of FR-PLA.
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1.3 RAEH & ~ 0
1 PLA 85%, LEG 10%, APP 5% [/t it Ltk g -2
HRA, BT AURFT IR BT, B LA B e S|
LN 145 ~ 160°C, I Rl TR, B85 ik, HE -+, 15 % w0l
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5 201.89 0.9977 259.64 0.9984 288.55
8 193.62 0.9989 256.70 0.9925 298.85
11 189.23 0.9995 240.89 0.996 4 306.55
14 187.89 0.9997 218.77 0.9511 311.35
17 186.51 0.999 8 207.65 0.9934 316.65
20 186.05 0.9999 202.55 0.9951 320.55
30 185.60 0.9999 193.04 0.996 6 330.75
40 190.67 0.9987 194.58 0.9947 339.35
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