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Abstract: From poly(lactide) (PLA) and poly(ethylene carbonate) (PEC) synthesized using CO,, a PLA/PEC blending
film is prepared by melt extrusion and then drawn to uniaxial orientation with various draw ratios. The structural con-
formation was confirmed and the mechanical, thermal and barrier properties were investigated. It was confirmed that the
PLA/PEC blending sheet and films were composed of o’ phase form. The strain-induced crystallization and molecular
orientation of PLA/PEC films of o’ phase increased with increasing the draw ratio. It improves the physical properties
of the film. With amorphous PEC blending, the mechanical properties of PLA/PEC blending films were slightly lower
than those of net PLA films, however, the flexibility and barrier properties were higher. In this study, the PLA/PEC blend-
ing film is expected to be commercialized as an ecofriendly flexible packing film.
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Figure 1. X-ray diffraction patterns of PLA and PLA/PEC blending
film at maximum drawing ratio.
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Figure 2. FTIR spectra of PLA and PLA/PEC blending film at
maximum drawing ratio.
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Figure 3. FTIR spectra of the PLA/PEC blending films with various
drawing ratios.
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Table 1. Thermal Properties Determined from First Heating Thermograms of PLA/PEC Blending Films at Various Draw Ratios

PECT, (°C)  PLAT,(°C) .. (°0) AH.. (J/g) T (°O) AH,, (J/g) X. (%)
Sheet 17.2 58.0 103.1 28.1 166.7 304 4.1
DR 2 18.1 584 93.2 22.7 166.0 33.0 18.1
DR 3 19.7 58.7 87.1 142 165.6 338 345
DR 4 203 59.6 82.1 3.8 166.0 352 55.0
DR 5 225 62.9 81.5 13 165.8 33.0 55.7
DR 6 24.7 64.2 80.2 03 165.8 375 653
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Figure 4. Changes in the degree of crystallinity for the PLA/PEC
blending films with various drawing ratios calculated from the FTIR
spectra and DSC heating scan.
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Figure 5. 2D-WAXS patterns and images for the PLA/PEC blend-
ing films with various drawing ratios.
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Figure 6. Changes in the index of crystalline orientation for the
PLA/PEC blending sheet and films with various drawing ratios.
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Figure 7. Changes in the tensile strength and tensile modulus for
the PLA/PEC blending sheet and films with various drawing ratios.
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Figure 8. Variation in storage modulus as a function of temperature
for PLA/PEC blending sheet and films with various drawing ratios.
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Figure 9. Oxygen transmission rate and water vapor transmission
rate of PLA/PEC blending films with various draw ratios.
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