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Abstract: The effects of chemically modified thermoplastic starch (CMPS) on the morphology, thermal
and mechanical properties of the blends of poly (lactic acid) (PLA) and poly (butylene adipate—co—tere—
phthalate) (PBAT) were studied. Blends of PLA/PBAT with the CMPS contents of 10, 20 and 30 wt%
on the basis of PLA/PBAT weight were prepared by a twin screw extruder. The morphology, thermal and
mechanical properties of the blends were examined by using scanning electron microscope (SEM),
differential scanning calorimeter (DSC) and a tensile tester. The DSC study revealed that PLA/PBAT
blends are thermodynamically immiscible, while the compatibility was much improved by addition of
the CMPS.

Keywords: poly (lactic acid), chemically modified thermoplastic starch (CMPS), poly (butylene adipate—
co—terephthalate) (PBAT), morphology, thermal property, mechanical property.
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Figure 1. Unit structure of (a) PLA; (b) PBAT; (¢) Luperox;
(d) starch.
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Figure 2. Proposed reaction mechanism of chemically modified
thermoplastic starch (CMPS).
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Table 1. Thermal Properties of PLA/CMPS/PBAT Blends

Composition(wt%) 7, T. Tw(C)  Crystallinity

Sample 5P TERAT CMPS (0) (O) o Top (%)
PLA 100 - - 61 - - 161 22
PBAT - 100 - - - - 125 13
PP20 80 20 - 59 116 149 155 22
PP40 60 40 - 58 119 150 - 16
PP60 40 60 - 59 118 149 - 10

PPC18 72 18 10 56 115 147 153 19
PPC36 54 36 10 58 112 147 153 15
PPC54 36 54 10 56 113 147 153 14
PPC16 64 16 20 58 117 148 154 18
PPC32 48 32 20 57 113 146 153 18
PPC48 32 48 20 56 108 143 152 16
PPC14 56 14 30 58 113 147 153 18
PPC28 42 28 30 57 112 146 153 14
PPC42 28 42 30 56 111 145 152 11

ZEZ|H, A338 A23, 20094

R RREX:

HEWSE Figures 3~5¢] PLA/PBAT/CMPS E#=9] wpchd
SEM ARLE LERSITE Figure 3(a) oli] 447421 PLAC| PBAT
ZhaAbdo R RaEe] Qs AE ER1E 5 QIdth AP 2=
°F 1.5 umSitk PBAT 30| S71st Figure 4 (a) oA 24bd<l
PBATS] 2t 2717t 57kt A 2RI = Qlglom, ¢ate] =7]

Figure 3. Scanning electron micrographs of fractured surfaces
of PLA/PBAT (8 : 2) blends with CMPS: (a) O wt%; (b) 10 wt%;
(©) 20 wt%; (d) 30 wt%.

(d)
Figure 4. Scanning electron micrographs of fractured surfaces

of PLA/PBAT (6:4) blends with CMPS: (a) 0 wt%; (b) 10 wt%;
(©) 20 wt%; (d) 30 wt%.
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Figure 5. Scanning electron micrographs of fractured surfaces
of PLA/PBAT (4:6) blends with CMPS: (a) 0 wt%; (b) 10 wt%;
(©) 20 wt%; (d) 30 wt%.
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Figure 6. The change of tensile strength of PLA/PBAT/CMPS
blends.
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Figure 7. The change of tensile modulus of PLA/PBAT/CMPS
blends.
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Figure 8. The change of elongation of PLA/PBAT/CMPS blends.
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