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£ Poly(lactic acid)(PLA)®} o]4tsteAE x5 2 §2ds vld4 A 44121 poly(propylene carbonate)(PPC)E ¥
0%6}04 PLA/PPC/PLA A502 AZslal A5 AR & 574 B5& A8l o] <] 71A1A, F9H4,
vjglo] EAES d554S A8tk PLA/PPC/PLA HE-2 75°CollA Hul 580] 60% o]do|2ich. PPC &
Fo| S7HEE B9 550 TR, FEEEe wan, et #5575 259 58] Aashe A
Fe Bk EF AR FE2 w2 A 3 2 vielojde et 2 A7l A Alx=3k PLA/PPC/PLA
5L 4 ARl 54 B5e w9 *‘%@M 7l~—a Aoz 7ldHct,

Abstract: From poly(lactic acid) (PLA) and poly(propylene carbonate) (PPC) synthesized using CO,, a PLA/PPC/PLA
layered film is prepared by coextrusion and then stretched to uniaxial orientation. The mechanical, optical, and barrier
properties and shrinkage of the prepared film were investigated in detail. The maximum shrinkage of PLA/PPC/PLA film
reached to 60% at 75 °C. With increasing PPC content, the ratio of shrinkage of the film was increased and its shrinkage-
rate was increased. The ratio of shrinkage of the film decreased with increasing stretching temperature. The prepared film
has oxygen and vapor transmission barrier properties. In this study, the PLA/PPC/PLA film is expected to be com-
mercialized as a environmentally friendly shrinkable film.

Keywords: poly(lactic acid), poly(propylene carbonate), coextrusion, shrinkable film, barrier property.
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Figure 1. Preparation of PPC from alternating copolymerization of
propylene oxide (PO) with CO,.
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Figure 2. SEM image of the fractured surface of the PLA/PPC/PLA
sheet (PPC content 80 wt%).
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Figure 3. Shrinkage change of PLA/PPC/PLA films stretched at

70 °C according to the content of PPC: (a) 80 wt%; (b) 70 wt%; (c)
60 wt%; (d) 0 wt%.
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Figure 4. Shrinkage behavior of PLA/PPC/PLA film with 80 wt%

(solid) and 60 wt%(blank) PPC as a function of stretching temper-
ature.
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Figure S. Plots of shrink force vs. dwell time of PLA/PPC/PLA
films [(a) 80 wt% PPC; (b) 60 wt% PPC; (c) 0 wt% PPC] at 60 °C.
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Figure 6. Oxygen transmission rate and moisture vapor transmis-
sion rate of (a) net PLA film; (b) PLA/PPC/PLA film with 60 wt%
PPC; (c) PLA/PPC/PLA film with 80 wt% PPC; (d) net PPC film.
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Table 1. Mechanical, Optical and Barrier Properties of PLA/PPC/PLA Multilayer Films as a Function of PPC Content

Unit

PLA/PPC content (wt%)

Property

100/0 40/60 30/70 20/80

Tensile strength MD MPa 78.4 49.0 50.0 524
TD MPa 254 108.4 98.2 82.8

Elongation at break MD % 5.0 52 52 5.1

TD % 62 64 65 62

Haze % 1.6 1.8 1.8 1.9
Light transmittance % 93.8 93.5 93.5 93.5
OTR cc/m*day, 0% R.H 1000 197 182 158
MVTR g/m*day, 100% R.H 450 350 304 282

*MD: machine direction, TD: transverse direction.
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Figure 7. Picture of the bottle labeled with PLA/PPC/PLA multi-
layer film in a bath at 90 °C for 10 sec.
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