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Abstract : To develop high-performance biodegradable materials, PBAT/PLA/cellulose composites were prepared by melt
blending using polybutylene adipate-co-terephthalate (PBAT), polylactic acid (PLA) and cellulose as raw materials. The influence
laws of the mass ratio of PBAT to PLA, the speed of the extruder and the temperature of the extruder on the microstructure, tensile
properties, impact resistance and heat distortion temperature of the composite materials were systematically studied. Experimental
results indicate that when the PBAT/PLA ratio is 80: 16, the extruder rotational speed is 40 r/min, and the temperatures in each zone
of the extruder are 165,170,85, 185,175,175, and 175 °C, the composite materials are evenly mixed without obvious separation,
and its impact strength is 23.96 kJ/m? and an elongation at break is 9.7%, exhibiting excellent impact resistance and material tough-
ness. In addition, it shows a regular dependence of the heat distortion temperature on the process parameters, the heat distortion
temperature increases with the increase of the extruder speed and decreases with the increase of the extrusion temperature. The defor-
mation amount at a speed of 60 r/min is 35% lower than that at a speed of 20 r/min, and the heat distortion temperature increases by
9%. When the temperature of the extruder is at its lowest, the heat distortion temperature of the composite material is the largest and
the deformation is the smallest, with a deformation of only 0.21 mm, indicating that the heat resistance of the composite material is

the best. Through optimizing the blend ratio and processing the mechanical and thermal properties of PBAT/PLA/ cellulose compos-
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ites have been significantly improved, offering novel insights for the design and processing of bio-based composites.

Keywords : polybutylene adipate-co-terephthalate ; polylactic acid ; thermal performance ;

gradable
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Fig. 1 Preparation procedure of bio-based PBAT/PLA/cellulose
composites
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(mass fraction)
%
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1" 88 8 1 2 1
2! 86 10 1 2 1
3" 84 12 1 2 1
4 82 14 1 2 1
5" 80 16 1 2 1
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Tab.3 Temperature of extruder zone during samples preparation
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Fig. 2 DSC curves of PLA,PBAT and PBAT/PLA/cellulose composites
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Fig. 3 Impact strength of PBAT/PLA/cellulose composites
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Fig. 4 Stress-strain curves of PBAT/PLA/cellulose composites



30 TR H]

2025 4F, 465 53 4,45 11 11

100 -

| 81.41

Tensile modulus/MPa

1# 2# 3# 4# 5#
Samples

K5 PBAT/PLA/ZTHEZR A MR A i
Fig. 5 Tensile modulus of PBAT/PLA/cellulose composites
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Fig. 6 Heat deflection temperature and deformation of
PBAT/PLA/cellulose composites
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Fig. 8 Impact strength of composites prepared at different rotational

speeds
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Fig. 9 Heat deflection temperature and deformation of composites

prepared at different rotational speeds
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Fig. 10 Impact strength of composites prepared at different
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