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Degradation Properties of Biaxially Stretched Polylactic Acid Films
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Abstract: Biaxially oriented polylactic acid (BOPLA) films were prepared by twin-screw extruder and static
stretching machine, and they were buried in outdoor soil. The natural degradation process and mechanism of the
BOPLA films were studied by analytical balance, Fourier transform infrared spectoscopy (FI-IR), scanning
electron microscope (SEM), X-ray diffraction (XRD), and differential scanning calorimetry (DSC). The results
show that the BOPLA film degrades slowly due to its dense surface at the initial degradation stage. After degrading
for 10 months, the dense layer on the surface is eroded seriously, and the degradation goes deep into the film, the
degradation is accelerated. The crystallinity, grain size, glass transition temperature, and other properties, which
affected by the degradation of crystalline and amorphous regions, reach the peak value after degrading for 3
months, and then show a fluctuating downward trend.
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Fig.1 XRD spectra of PLA before and

after biaxial stretching
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Fig3 Weight loss rate of BOPLA film at

different degradation time
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Fig.4 FTIR spectra of BOPLA films at

different degradation time
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different degradation time
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Fig.6 Changes of crystallinity and grain size of
BOPLA films after different degradation time
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