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Study of Packaging Characteristics and Recycling Process of PCL/Paper-
board Composite Film
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Abstract; In order to improve the mechanical property and water vapor barrier property of paperboard, PCL/Paper-
board bilayer film was prepared through thermo-compression technique. Tensile test, dynamic mechanical analysis
(DMA) and water vapor permeability (WVP) test were conducted to assess the mechanical, thermodynamics and bar-
rier behavior of the film before and after laminating. Heat-seal property of PCL and recycling test of paperboard was al-
so explored. The results showed that the tensile strength of bilayar film is improved by 3 times, Young’s modulus is
improved by 5 times, and water vapor barrier property increases significantly after PCL laminating by comparison with
the paperboard; content of PCL and platen temperature has significant influence on seal strength; paperboard recycling
is fast and the average recovery is 99% .
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Fig. 1 Schematic diagram of T-peel configuration
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Tab. 1 Thickness of samples

AR R BE PCL J5t B
/pm /pm /pm
M (PB) 331+5.1 - 331+ 5.1
1PB 331+5.1 11+0.4 327+24.0
2PB 331+5.1 21+0.2 335+10.2
3PB 331+5.1 34+0.1 334+ 5.0
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Fig. 2 Stress-strain curves of samples
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Tab.2 Mechanical properties of samples

PrffsRpE  WPRARR SRR
/MPa /% /MPa
PB 8.3+0.6 2.8+0.4 357+ 63
1PB 24.3+3.2 2.5+0.4 1541280
2PB 24.2+3.6 1.920.5 1654+ 98
3PB 26.6+1.7 1.8+0.3 2042130
PCL 35.740.4  955.0+79.0 246+ 5
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Fig. 3 Temperature dependence of
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energy storage modulus of samples
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Fig. 4 Temperature dependence of loss tangent (tan 8) of samples
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Fig. 5 Heat-sealing strength of samples
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