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Effects of Plasticizer on Properties of PLA/TPS Composite Films
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ABSTRACT: The paper aims to improve the performance of polylactic acid (PLA)/thermoplastic starch (TPS) blended
composite film. The effects of acetyl tributyl citrate (ATBC) and epoxidized soybean oil (ESO) plasticizer on mechanical
properties, moisture permeability, light transmittance, microscopic structures and thermodynamic properties of the com-
posite. The addition of plasticizer could significantly change the mechanical properties of the composite film. When the
dosage of ATBC increased from 10% to 20%, the elongation at break of the film increased by 38 times, while the tensile
strength was only 36%. The addition of single ATBC or ESO had a substantially uniform effect on the moisture permea-
bility and light transmission of the composite film, and the effect was superior to the blended plasticizer. The two plasti-
cizers had certain synergistic effects, but using simultaneously could cause a decrease in the onset temperature of thermal
decomposition. For the single plasticizer, ATBC was better than ESO. However, due to their poor compatibility,
ATBC/ESO mixture did not exhibit obvious advantages over the single plasticizer ATBC under the same dosage. The
composite film with an ATBC addition of 20% has the best overall performance.
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Tab.1 Plasticizer addition of the blending system
ATBC /% ESO 1%
0 _ —
1 10 —
2 15 —
3 20 —
4 — 5
5 — 10
6 — 15
7 5 10
8 5 15
9 10 5
10 10 10
11 15 5
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Tab.2 Properties of composite films
fum Py(x10713)/
/MPa /% T600/% (g-cm-cm2-s7!-Pa”!
0 69.46 £ 3.21% 16.97 £ 0.29F 0.14 +0.042 13.96 £2.122 3.02 £ 0.47% —
1 71.02+6.942 12.06 + 1.45¢ 2.19+0.48° 13.91 £1.79% 2.34+£0.372 0.599
2 70.89+6.83% 6.31£1.12° 34.47 £ 6.984 13.62 £ 2.60% 3.18 £ 0.39% 0.594
3 62.90 + 5.48° 4.35+£0.622 54.49 +11.32¢  15.04 +£0.91? 3.14 £ 0.23% 0.647
4 67.05 £5.172 10.37 £ 1.284 0.75£0.16° 14.64 +£1.032 2.51+0.51%® 0.511
5 72.94+5.55% 6.56 + 0.18b¢ 0.82 £0.13° 13.47 £ 0.342 2.90 £ 0.25% 0.366
6 70.11+9.342 6.75 +£ 0.38b¢ 0.94 £0.11° 15.73 +£3.29% 4.97 £0.10¢ 0.264
7 67.56+5.85% 10.09 £ 1.71¢ 1.51 +£0.23° 19.21 £ 3.54¢ 4.92 £0.38¢ 0.349
8 66.11 £4.812 10.45 +£0.924 1.95+0.16° 17.63 £1.31° 2.62 +£0.96% 0.398
9 64.45+£2.17° 9.59 + 0.82¢ 2.49 £ 1.62° 17.72 +3.08 7.68 £ 0.58¢ 0.255
10 67.56+1.392 7.95 + 1.09¢ 1.46 +0.43° 20.38 +2.28°¢ 2.56 +0.12% 0.337
11 71.56£3.012 4.91+0.38 25.46 £5.21°¢ 16.78 £ 0.09° 3.44 £ 0.30% 0.417
P<0.05
(6] [13]
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Fig.1 SEM section view of PLA/TPS composite films
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Fig.3 FTIR analysis result of PLA/TPS composite films

|
1000



- 126 -

2020 3

100
80 - ™
s 60
S
40 -
—ATBC/ESO(15%/5%)
20F —ESO(5%)
ATBC(20%)
—PLA \—
0 TPS
0 100 200 300 400 500 600
i fE/eC
4 / TG

Fig.4 TG analysis of PLA/TPS composite films
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