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Effect of the Content of ATBC on the Performance of PLA/PCL
Composite Packaging Film
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ABSTRACT: The work aims to research the effect of the content of ATBC on the performance of PLA/PCL composite
packaging film. Different contents of ATBC were mixed with PLA and PCL resin evenly, and then the mixture was melt
extruded to prepare ATBC/PLA/PCL blend film first by pelleting and then film blowing. Scanning electron microscope
analysis on the prepared packaging film was conducted to observe the microscopic profile. Mechanical property texts
were done to obtain the elongation at break and tensile strength. DSC test was conducted to analyze the melting crystalli-
zation behavior. Oxygen permeability test was employed to get the barrier property. ATBC had an effective influence on
improving the compatibility of PLA and PCL and significantly enhanced the elongation at break of the composite film,
from 6% to 250%. As the content of ATBC increased, the oxygen permeability of composite films increased first and then
decreased, and it influenced the glass transition temperature and melt temperature of composite films. When the mass of
ATBC accounts for 8% of the total mass of resin, the blend film has the optimal performance.
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Fig.1 SEM images for the fracture profiles of different contents of ATBC as well as PLA and PCL composite films
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Fig.3 DSC heating curve of the composite films with
different contents of ATBC
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Tab.1 DSC performance test data of the composite films with different contents of ATBC

e t/C 1/ C AHJ/(J-g™h 1w/ C AH/(J-g7") X./%
PLA/PCL 54.41 100.43 20.51 166.71 37.75 50.4
ATBC(5%)/PLA/PCL 53.45 92.6 12.88 164.44 29.01 38.7
ATBC(8%)/PLA/PCL 52.03 87.48 6.6 163.47 22.36 29.9
ATBC(10%)/PLA/PCL 50.13 80.67 2.64 162.80 32.60 43.5
ATBC(12%)/PLA/PCL 46.78 83.90 10.06 162.39 40.06 53.5
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Fig.4 DSC cooling curve of the composite films with
different contents of ATBC
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