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Fig.1 SEM of sections of PLA/starch blends at different rotor speeds of (a)100 r/min, (b)200 r/min, (¢)300 r/
min, (d)400 r/min and (e)500 r/min
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Fig.2 FT-IR spectra of PLA/starch blends at different rotor speeds
(a): 100 r/min; (b): 200 r/min; (c¢): 300 r/min; (d): 400 r/min; (e): 500 r/min
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Fig.3 Dynamic frequency sweeps of PLA/ starch blends at different rotor speeds
(a): storage modulus; (b): complex viscosity
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Fig.4 Mechanical properties of PLA/ starch blends at different
rotor speeds
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Fig.5 SEM of sections of PLA/starch blends with different glycerol mass fractions of (a)8%, (b)12%, (¢)16%, (d)20% and (e)24%
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Fig.6 FT-IR spectra of PLA/starch blends with different glycerol
mass fractions of (a)8%, (b) 12%, (¢)16%, (d)20% and (e)24%
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Fig.7 Dynamic frequency sweeps of PLA/starch blends with different glycerol mass fractions
(a): storage modulus; (b): complex viscosity
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Fig.8 DSC curves of PLA/starch blends with different glycerol
mass fractions of (a)8%, (b) 12%, (¢) 16%, (d) 20% and (e) 24%
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Tab.1 DSC crystallization parameters of PLA/starch blends with different glycerol mass fractions

Samples T./°C 1/°C T./°C AHJ-g"h X/%
a 56.86 110.95 159.42 25.28 27.2
b 57.15 109.14 158.46 25.18 27.1
c 58.07 111.15 158.01 24.14 26.0
d 57.98 117.16 156.86 22.04 23.7
e 57.73 123.33 152.42 19.45 20.9
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Fig.9 Mechanical properties of PLA/ starch blends with different
glycerol contents
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Preparation and Compatibility of Polylactic acid/Starch Blends Based on
Twin-Rotor Continuous Mixing Extruder

Zhou Wan, Qianyu Huang, Hui Ni, Huihao Zhu, Yulu Ma, Linsheng Xie
(Engineering Center of Efficient Green Process Equipment and Energy Conservation of Ministry of Education, East
China University of Science and Technology, Shanghai 200237, China)

ABSTRACT: Polylactic acid (PLA)/starch blends were prepared by melting blending using twin-rotor continuous
mixing extruder, with starch and PLA as raw materials and glycerin as plasticizer. The microstructure, rheological
properties, crystallinity and mechanical properties of the blends under different rotor speeds and glycerol contents
were studied. The effects of shear force and plasticizer content on the two-phase compatibility of the blends were
obtained. SEM, FT-IR and dynamic frequency scanning results of the blends were analyzed. The results show that the
appropriate increase of rotor speed and glycerol content could improve the plasticization degree of starch and
compatibility between starch and PLA. DSC curves show that the crystallinity of the blends decreases with the
increase of glycerol content. When the glycerol mass fraction is 20% and rotation speed is 300 r/min, the
compatibility between starch dispersed phase and PLA matrix is the best. The blend has good mechanical properties,
with the tensile strength of 25.1 MPa and bending strength of 33.1 MPa.
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