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Packaging Characteristics of Uniaxially Stretched Poly ( L-lactic acid) Film

YU Zhen—fei ,\WU Jia—xin ,ZHAO Zi—long ,WANG Shuang—-shuang ,JIN Ye ,DONG Tungalag
(Tnner Mongolia Agricultural University, Hohhot 010018, China)

ABSTRACT : Objective To study the thermal, barrier and thermal shrinkage properties of PLLA films with different draw rati-
os. Methods PLLA thermal shrinkage films with different draw ratios and uniaxially stretched PLLA films were prepared by a
twin—screw extruder. Thermal shrinkage and barrier properties of the PLLA films with different draw ratios were measured by an
DSC, a water vapor permeability tester and an oxygen permeability tester. Results The crystallinity of PLLA increased from
0.2% at ratio=1 to 41. 8% at ratio=6.5, and the crystallization rate and crystallinity increased significantly. The barrier
properties of PLLA were improved by the orientation and crystallization. The shrinkage films showed an excellent thermal
shrinkage behavior, while the stretched films losted their thermal shrinkage. Conclusion Uniaxial stretching could effectively
improve the crystallization rate and crystallinity of PLLA films. The moisture and oxygen barrier properties of the PLLA films
are relatively good after medium stretching.
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Tab.1 DSC characteristic parameters of PLLA thermal shrinkage films
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Fig. 1 DSC curves of PLLA thermal shrinkage film
and uniaxially stretched PLLA film

fir fip Pl
B B ARREE T/C WESRRIRIE T./°C  IRBREE T,/°C 45606 AH /(- &) WERE AHL /(- &) S50 X/ %
R=1 56.7 125.9 150. 1 2.45 2. 65 0.2
R=2 57.3 115.1 146.2 37.91 39.61 1.8
R=3.5 58.2 78. 4 147.3 37.12 39.92 3.0
R=5 60. 4 73.9 147.3 24.34 40. 14 17.0
R=6.5 62.1 73.7 146.4 12.76 41. 66 41.8
%2 PLLA E@$HIRH DSC $ESH
Tab.2 DSC characteristic parameters of uniaxially stretched PLLA films
Fir fif pEEETALH
o BIBEASEE T/°C WESRRREE T./°C  JERIERE T,/°C  Z5506 AH/ () - &) RIS AH, /() - g7) Z55E X /%
R=1 58.4 - 137.8,149.7 0 38.1 40.9
R=2 59.5 - 139.5,150. 8 0 40.3 43.3
R=3.5 65.1 - 110.2,146.7 0 44.7 48.0
R=5 66. 1 - 105.8,147. 4 0 45.2 48.5
R=6.5 67.7 - 103.2,147. 4 0 46.4 49.8
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Tab. 3 Thickness, water vapor transmission rate and water vapor permeability of PLLA films

N Pkl SE Ll
if RS RE KFETBR KERESRE(x107)  WBERE KRB R  KERELTRB(x107)
D/m /(g m?d) /(g m+m>s-Pa) D/m /(g-m>+d™") /(g m-mZs"Pa)
R=1 272+4. 24 154. 63+4. 12 3.08+0. 07 365+1. 13 113.25+10.3 3.05+0. 06
R=2 169+0. 71 172.23+3. 87 2.12+0. 06 173+2. 08 125. 77+6. 89 1.59+0. 11
R=3.5 75+2.83 523.36+9. 03 2. 87+0. 01 75+0.51 395. 05+6. 65 2.15+0. 06
R=5 65+0. 71 619. 83+9. 79 2.92+0. 01 65+0. 65 518.32+3. 27 2.48+0. 04
R=6.5 59+2.12 734.15+9.91 3.19+0.07 60+0.71 632.72+2.24 2.75+0.05
x4 PLLA HEMEE SSEdENSRSEIRY
Tab.4 Thickness, oxygen transmission rate and oxygen permeability of PLLA films
Fi Puleag REEEvALi
;l WEEE  RUUBE  GUUBMANGA0T)  WBURE  WUBE  UBMRN(a0™)
D/m /(em’ sm?+d™)  /(em’ sm-mZesPat) D/m /(em’ *m?+d™)  /(em’ sm-m?esT-Pa)
R=1 268+1.41 57+2.70 1.75+0. 08 260+6. 67 58.1+0.01 1.73+0. 04
R=2 176+1. 55 79.6+1. 39 1.61+0.05 163+2. 05 65+2.96 1.20=0. 07
R=3.5 76+1. 39 176. 1£3.23 1.53+0. 06 76+1.06 168+2. 54 1.46+0. 04
R=5 66+1.75 255.1+1. 19 1.93+0. 04 66+1. 83 250. 1£6. 12 1.90+0. 01
R=6.5 60+3.50 341.7+11.78 2.36+0.06 60+1.91 289.1£12.33 2.01+0.06
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Fig. 2 Thermal shrinkage photograph of PLLA films
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