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Abstract: The tensile and barrier properties of polylactic acid (PLA) films with different polyethylene glycol (PEG) content
(Owt%~20wt%) were investigated, and the effect of crystallization and aging process on these properties of the films were also evaluated. PLA
films containing different PEG content were stored in conditions of 25 °C and 50% relative humidity for different times. Then, the tensile
properties, water vapor permeability (WVP), and oxygen permeability (OP) of the films were measured, and the microstructure of each film was
examined by scanning electron microscopy (SEM). The results showed that PLA was a polymer that crystallized partially and relatively slowly.
PEG could effectively plasticize PLA and promote the aging and crystallization of PLA. PEG crystals were uniformly distributed in the PLA
matrix and were spherical in shape. Under the combined effect of plasticization and promotion of crystallization, the PLA film with 10wt% PEG
had a relatively high strength (tensile stress and elasticity modulus were 37.8 MPa and 1721.4 MPa, respectively) and the maximum elongation
at break (63.75%). With the optimal amount of added PEG (10wt%), the minimum OP and WVP were obtained. The OP and WVP values were
decreased by the simple crystallization behaviors of PLA and PEG and were increased by phase separation. In conclusion, PLA film containing
10 wt% PEG had satisfactory tensile properties and low OP and WVP, exhibited a certain effect on blocking ultraviolet (UV) rays, and was
suitable for food packaging.
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Fig.1 Tensile properties of PLA films with different PEG

content and storage times
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Table 1 Measured tensile parameters of PLA films with different PEG content and storage times

PLA & Bt 1E)/d 0%PEG 5%PEG 10%PEG 15%PEG 20%PEG
2 230:£34.1% 139.6+41.3% 190+19.4™Y 151.8+11.9% 70::24.9%
W B A 52/ 5 74+14.1% 6624 104+19.4% 66+11.1% 45+15.2%
8 3.940.3% 60.2+28.7% 63.75+15.5% 54.4+18.2% 19.25+2.2%
2 23.2+43.6Y 32+0.8™ 25.1+3.8Y 26.7+3.7¥ 23.7+1.1%
JAd 5L 71/MPa 5 34.6+2.8™ 40.243.1% 37.8+0.35% 32.141.28% 27.742.5%
8 42.142.8% 41.142.2% 34.8+2.4% 31.5+1.9% 28.8+1.6%
2 1257.24245 3 1371.1+184% 1170.14201.3* 1443.8+248 2% 1183.4+43.9%
3 1A% 2/ MPa 5 1627.1£115™ 1675+164™ 1662.2+30.8" 1495+41.2% 1389.8+89.2"
8 1955+160.8% 1789.4+75% 1721.4+192.6% 1542 5+130% 1432.5+48.7%

E: a. bl c AT ARG EERER x. yAz AR REBAANREOREHER, (p<0.05), FF.
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Fig.2 Water vapor permeability of PLA films with different
PEG content and storage times
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. . R 23540.05°  2.27+0.16® 2.04+0.004° 2.4+0.14° 2.940.56"
IR HE(x10%/(g' m/m?-24h-Pa) . a
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Fig.3 Oxygen permeability of PLA films with different PEG
content and storage times
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