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Abstract

This research aims to increased toughness and flexibility of polylactic acid at a concentration of 80 percent by weight
blended with 20 percent by weight of polybutylene adipate-co-terephthalate by adding plasticizer at the amount of
2 5 10 and 15 phr. The flms were formed by a solvent casting process using chloroform as the solvent. The fims
were examined for their mechanical, thermal, melt flow index and morphology properties. It was found that the addition

of plasticizers reduced glass transition temperature (Tg), cold crystallization temperature (TCC) and melting temperature
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(Tm). The sample that did not contain plasticizer showed a melting temperature (Tm) of 148.52°C but Tn1 decreased to
139.86°C with addition plasticizer at 15 phr. Moreover, adding plasticizer increased melt flow rates of the polymer.
The increase in plasticizer concentration improved the cross-sectional area of the fim which was smooth and
homogeneous. The addition of plasticizers from 2 to 10 phr increased tensile strength and elongation at break. The
sample that did not have plasticizers showed elongation at break of 195% and adding 10 phr of plasticizers the
elongation at break increased to 216%. However, adding plasticizers 15 phr reduced the tensile strength and elongation

at break to 120%. Therefore, the amount of plasticizer 10 phr fims had highest toughness and elasticity.
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1.100/0/0 100 0 0
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4.80/20/2 2
5.80/20/5 80 20 5
6.80/20/10 10
7.80/20/15 15
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Figure1 DSC thermograms of PLA/PBAT/plasticizer

from 2™ heating curves

Table 2 Thermal properties of PLA/PBAT/Plasticizer film
Crystallization Melting point
Specimen Tg Xc
(PLA/PBAT/Plasticizer) (°c) AHc T, AHp, T (%)
(J/g) (°C) (J/g) (°C)
100/0/0 56.06 -18.58 116.22 17.67 147.18 0.98
0/100/0 - - - 13.80 122.20 14.84
80/20/0 55.63 -5.82 122.88 7.39 148.52 2.10
80/20/2 49.86 -7.56 117.55 9.92 145.53 3.18
80/20/5 43.73 -9.42 111.24 11.91 142.54 3.35
80/20/10 37.20 -13.12 105.20 15.82 141.00 3.64
80/20/15 35.83 -12.06 102.88 11.89 139.86 0.23
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Table 3 Tensile test of plastic films PLA/PBAT/Plasticizer

Specimen Tensile Strength Modulus Elongation at break
PLA/PBAT/Plasticizer (MPa) (kPa) (%)
100/0/0 14.21+1.20 102.77+1.69 146+2.00
0/100/0 4.65+0.37 22.9411.65 444+0.96
80/20/0 14.3712.56 79.95+8.66 198+8.65
80/20/2 14.6710.32 94.84+4.82 200+8.31
80/20/5 15.18+1.49 94.45+5.26 216+1.17
80/20/10 16.39+0.95 81.95+4.25 245+5.88
80/20/15 10.00%1.10 82.99+9.69 144+7.27
Table 4 Melt flow index of PLA/PBAT/Plasticizer mmﬁumn%u LLazﬁoﬁayiﬁwaaLua fﬁdﬁﬂx‘i"ﬁﬁﬂﬁ’l&l’liﬂ
nnwlaaundalin
Specimen Melt Flow Index
(PLA/PBAT/Plasticizer) (9/10 min)
100/0/0 8.34
0/100/0 35.16
80/20/0 8.59
80/20/2 10.47
80/20/5 12.17
80/20/10 20.11
80/20/15 25.49
NANIANHIANHENITUFIBING (d) 80/20/10
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