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Properties of Polylactic Acid/Polycaprolactone Coated Paper-Based
Water Permeable Materials
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Abstract: Polylactic acid (PLA) was blended with polycaprolactone (PCL). The PLA/PCL binary blend coating solution
was sprayed on the surface of the cardboard substrate made from the old corrugated carton to form paper-based composites.
Thus a new type of paper-based permeable material was obtained. The effects of PLA/PCL coating amount on the dry and
wet tensile strength, tensile elongation, hydrophobicity, and water vapor transmission rate of the materials were investigated
in this study. The results showed that the wet strength of the composites coated with PLA/PCL was significantly improved,
and the wet strength retention rate was increased from 32% to 50.8% . The composite material had good hydrophobic prop-
erty,and the contact angle reached 104.3° when the coating amount was 25 g/m>. When the coating amount was above
10 g/m?, the water absorption of the material decreased from 50.8% to below 15.9% . After spray coating, the water vapor
transmission rate of the composite material decreased, which was 25% lower than that of uncoated paper-based material
when the coating amount was 20 g/m”. The material with a coating amount of 25 g/m? could permeate steadily at a low rate
for more than 40 days.

Key words: polylactic acid/polycaprolactone; paper-based water permeable material; high wet strength; hydrophobic-

ity; moisture permeability
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Fig.1 Diagram of a self-made water-permeability testing
device
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Fig.2 Effect of PLA/PCL coating amount on dry and wet
tensile index and wet strength retention rate
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Fig. 3 Effect of PLA/PCL coating amount on dry and wet
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Fig. 4 Schematic diagram of physical bonding between
PLA/PCL coating solution and paper-based ma-
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Fig.5 Effect of PLA/PCL coating amount on contact
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Fig. 6 Variation curve of contact angle of samples with
different PLA/PCL coating amount with time
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Fig.7 Effect of PLA/PCL coating amount on Cobb value
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