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Biobased multinanolayer nanocomposites: Influence of the
thickness of the confined layers on barrier properties
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Résumeé :

The development of new multifunctional organic materials based on biodegradable polymers
(petroleum-based or biosourced) by means of multilayer coextrusion process is a way to reach highly
improved thermal, mechanical and barrier properties [1] while maintaining biodegradability. The design
of recyclable and highly barrier sustainable PLA/PBSA multinanolayer films provides a route to solve
these issues for current market needs.

The 2049-layer films composed of poly(butylene succinate-co-butylene adipate) PBSA confined
against poly(lactic acid) PLA were successfully processed using a multilayer coextrusion process [2].
PBSA layers was thinned from 60 nm to 20 nm by drawing and nanoclays were incorporated into these
semicrystalline layers with the aim to improve barrier properties of the PLA/PBSA multinanolayer films.
Effects of PBSA layers thinning and clay incorporation on gas and water barrier properties were
investigated. Structural, thermal and mechanical properties were correlated. Nanolayering continuity
was evidenced with some defects depending on structure. Amorphous fraction in PBSA was densified
with a change in crystallinity. Improvement of barrier effect by both reducing the thickness of
semicrystalline layers and dispersing lamellar nanoplatelets in these thin layers is driven by the
crystalline state of confined PBSA layers and structural defects. The complexity in relationships
between structure and properties of biobased multinanolayer films was underlined.
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Normalized water flux as a function of the reduced time vs. the confined layers thickness (on the left) and Water
vapor sorption isotherms vs. filler content in the PBSA layers (on the right) in the PLA/PBSA multilayer films
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