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Packaging Characteristics of Uniaxially Stretched PLLA/PBS Blend Film

LIANG Xiao—hong, YU Zhen—fei, WU Jia—xin, ZHAO Zi—long, HU He, WANG Yu,
JIN Ye, DONG Tungalag
(Inner Mongolia Agricultural University, Hohhot 010018, China)

ABSTRACT: Objective To improve the toughness, strength and oxygen barrier properties of poly(L—lactic acid)(PLLA).
Methods Uniaxially stretched PLLA/poly(butylene succinate) (PLLA/PBS) blend film was prepared through twin—screw
extrusion line. Universal tensile testing machine, differential scanning calorimetric analyzer and oxygen permeability test
were used to evaluate the mechanical, thermal and oxygen barrier behavior of PLLA/PBS film with different draw ratios.
Results Yield strength and Young’ s modulus of uniaxially stretched PLLA/PBS film were increased. But the elongations
at break first increased and then decreased with the increase of the draw ratios. Crystallization rate of PLLA/PBS film
increased with the increase of the draw ratios and its oxygen barrier properties were also improved. Conclusion By
uniaxial stretching and blending with PBS, the toughness and strength of PLLA were improved, furthermore, the oxygen
barrier properties of the medium stretched PLLA/PBS film were relatively good.
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Fig.1 Uniaxially stretched photograph of PLLA/PBS blend film
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Fig.2 Stress—strain curves of the films
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Tab.1 Mechanical properties of PLLA/PBS blend film

Pifftb R JEIRIEEE/MPa  WRMOR/% S R/ MPa
1 58319 6.6+0.6 2715.6 + 66.1
PLLA 2 1064 +5.6 124+22 41914+ 747
3 1133+24 213+52 4309.0 + 255.5
4 124.5+2.3 11.7+12 4706.7 + 202.5
1 54.8+3.2 52+13 2041.1 + 110.6
PLLA 2 86.4+3.2 70.7 2.2 3083.2 + 68.2
/PBS 3 100.1 £2.7 32.8+33 3857.0 + 108.7
4 117.8+22 11.8+1.0 4231.9 + 158.8
ps | 289+ 1.1 293.6£2.2 382.5+4.5
4 940+13 55.9+2.1 643.2+52
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Fig.3 DSC curve of PLLA/PBS blend film
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Tab.2 DSC characteristic parameters of PLLA/PBS blend film

i WRLHIERE RGO RSB AR Fie AL
HIRELR T, (PLLA)/C T.(PBS)/C T.(PLLA)/C T.(PBS)/C T.(PLLA)/°C
1 64.1 — 111.8 — 168.6
PLLA 2 66.7 — 109.0 — 168.2
3 69.6 — 101.8 — 168.3
4 67.5 — — — 165.7
1 62.8 — 101.7 110.2 167.9
PLLA 2 64.0 — 85.8 109.3 166.8
/PBS 3 64.7 — 76.0 108.5 165.0
4 70.6 — 74.6 108.4 165.5
PBS 1 — 85.1 — 110.4 —
4 — 93.7 — 109.4 —
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Tab.3 Oxygen permeability of PLLA/PBS blend film

ARBEITEREEO0(x10)/ (em**m-m™2-s"+Pa™)

ALY
PLLA PLLA/PBS PBS
1 2.13+0.06 2.05+0.04 0.14 +0.03
2 1.92 +0.06 1.77 £ 0.01 —
3 2.04 = 0.06 1.81 +0.03 —
4 2.69 = 0.03 2.16+0.01 2.55+0.02
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