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Abstract: In this study, biodegradable poly(lactic acid)/poly(3HB-co-4HB) blends with different contents of compati-
bilizer were prepared with a twin-screw extruder. The compatibilizer, PHA-g-MA, was prepared by introducing maleic
anhydride, an initiator, and a crosslinking agent onto the biodegradable poly(3HB-co-4HB) by reactive extrusion method
in a twin-screw extruder. As the contents of the compatibilizer were increased in the compatibilized poly(lactic acid)/
poly(3HB-co-4HB) blends, the tensile strength was decreased, while the elongation and impact strength were improved.
To confirm the effect of these mechanical properties, the crystallization behavior was analyzed at various isothermal tem-
perature, and the Avrami model was applied to determine the parameter such as crystallinity, crystallite size, and crys-
tallization rate. Through this results, it was confirmed that the increase of the compatibilizer content in the compatibilized
PLA/PHA blends interfered the growth of the crystal nuclei of the poly(lactic acid)/poly(3HB-co-4HB) blend, thereby
reducing the crystallinity and thus significantly affecting the mechanical properties. Additionally, hindering the growth
of crystal nuclei delay the crystallization rate, resulting in a larger crystallite size and thus a substantial increase in trans-

parency.
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Table 1. Formulation and Thermal Properties of PLA, PHA, PLA/PHA Blends According to the Compatibilizer Contents

Sample (o e,y RO (O () ML MM U X%
PLA100 100:0:0 - 64.0 125.0 168.1 -26.8 324 6.0%
L7H3CO0 70 :30:0 -13.8 56.7 93.0 165.9 -13.4 33.1 21.0%
L7H3C3 70 : 30 :3 -11.3 54.0 94.5 169.0 -17.3 31.1 14.7%
L7H3C5 70:30:5 -6.3 49.1 95.1 168.1 -16.7 27.4 11.4%
L7H3C7 70 130 :7 -6.1 49.0 954 167.5 -15.4 25.7 11.0%
PHA100 0:100:0 -14.8 - - 84.6 - -
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Figure 1. 2™ heating scan DSC curves of PLA, PHA, and compat-
ibilized PLA/PHA (70/30) blends.
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Figure 2. POM photomicrographs of PLA and compatibilized PLA/
PHA (70/30) blends: at (a) initial crystallization temperature; (b)
120 C; (c) 110 C; (d) 100 C.
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Figure 3. Stress-strain curves of compatibilized PLA/PHA (70/30)

blends.



28817} =9 Poly(lactic acid)/Poly(3HB-co-4HB) BA=2] 7142

70 0 1000
1 F
60 1 Loteo
| L Lso0 §
g 2
£ 50 FS0 =
s / | 2 ‘g
2 404 Lo % [600 2
] = S
£ ) [wB| 2
=30 L3o B -1
@ — = fa0o E
o= [ €| %
% 204 F20 E
£ I 200 -]
—o— Tensile Strength Lo E

—o— Elongation
—&— lzod Impact Strength 1

0 3 5 7]
Contents of compatibilizer (phr)
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Figure 5. UV-Visible transmittance spectra of compatibilized PLA/
PHA (70/30) blends.
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Figure 8. POM photomicrographs of (a) PLA100 (b) L7H3CO0; (c)
L7H3C3; (d) L7H3CS; (e) L7H3C7, isothermally crystallized at
120 C.
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Figure 11. Isothermal crystallization curves of 135 ‘C for compat-
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Table 2. Isothermal Crystallization Kinetics for PLA/PHA (70/30)
Blends with Increasing the Amount of Compatibilizer

PLA100
n k R tin
120 C 2.04 0.006697 0.9928 9.67
130 C 1.77 0.006020 0.9969 14.65
135°C 1.84 0.003325 0.9966 18.32
L7H3CO
n k R tin
120 C 1.93 0.006899 0.9964 10.89
130 C 2.03 0.000163 0.9937 27.30
135C 1.90 0.000454 0.9994 4731
L7H3C3
n k R tin
120 C 2.52 0.0014388 0.9981 11.47
130 C 2.73 0.000055 0.9931 31.80
135C 2.57 0.000024 0.9961 55.15
L7H3C5
n k R tin
120 C 2.97 0.000298 0.9978 13.59
130 C 2.51 0.000246 0.9976 31.98
135TC 2.59 0.000017 0.9973 60.01
L7H3C7
n k R tin
120 C 2.65 0.000765 0.9980 16.14
130 C 2.69 0.000008 0.9982 70.23
135C 2.70 0.000007 0.9987 70.35
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