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Acid Degradation of PLA and Its Mechanism

JIANG Jiao—jie, LIU Wen—tao, TANG Xin—ying, REN Bai—xia, HE Su—qin, ZHU Cheng—shen
(Zhengzhou University, Zhengzhou 450052, China)

ABSTRACT: Objective To study the acid degradation of PLA and to investigate its mechanism. Methods A series of
PLA with different molecular weights were obtained after different degradation time in acidic aqueous solution, followed by
viscometric determination, GPC and FTIR to analyze its degradation mechanism. Results The number—average molecular
weight of PLA gradually decreased with the increasing degradation time, while the weight—loss rate and degradation rate
gradually increased. After 23 d degradation, the number—average molecular weight of PLA diminished from 4050 to 2490,
while the weight—loss rate and degradation rate accumulated from 9.9% and 98.3% to 75.1% and 99.0%, respectively. The
molecular weight distribution coefficient remained stable at about 1.25 during the degradation. Conclusion The main
initial degradation of PLA was the fracture of ester bond, which was accelerated by the concentration enhancement of H'. As
aresult, degradation of PLA was exacerbated.
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Fig.3 The molecular weight distribution of PLA during degradation
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Fig.4 FTIR spectra of PLA with different degradation time
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Fig.6 The water degradation mechanism of PLA
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