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Compatibilization of polyolefins for food packaging
applications: comparison between Associative CANs and
Multiple H-bonding
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Recycling food packaging plastics represents a difficult challenge due to the prevalence of
multilayer films made of incompatible polymers joined by adhesives'. Current recycling
procedures for multilayer films are not environmentally sustainable, requiring the use of
numerous solvents and producing a large amount of waste?. In this work, we aim to obtain a
recyclable monolayer film resistant to moisture and oxygen suitable for food packaging
applications. The strategy is based on the compatibilization of ethylene vinyl alcohol (EVOH)?
with polyethylene-co-hydroxyethyl methacrylate (PE-HEMA) via either Associative CANs* or
Dissociative Polymer Networks based on multiple hydrogen bonding®. The first approach
exploits the formation of a vinylogous urethane between PE-HEMA and EVOH, functionalized
respectively with N[3-(trimethoxysilyl)propyl]lethylenediamine (P3) and tert-butyl acetoacetate
(P4). The second approach uses PE-HEMA functionalized with phenyl-urea isocyanate as
compatibilizing agent able to form multiple hydrogen bonds. The first case led to a blend (B2)
with promising barrier properties, showing an oxygen transmission rate (OTR) of 101 [cc -
mm/(m? = 24h)]*. The second strategy turned out to be even better, showing an OTR of 36 [cc
- mm/(m? « 24h)]*, which is less than half that of a pure PE-HEMA. Furthermore, the
processability of both materials is possible thanks to the dynamic and thermoreversible nature
of their cross-links.
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Figure: a) Vinylogous urethane blend synthesis. b) Phenyl-urea isocyanate as cross-linking agent.

*at 23°C and 50%RH (ASTM F1307).
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