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Abstract:

Ethylene-vinyl alcohol (EVOH) copolymers are semi-crystalline materials composed of hydrophobic segments of polyethylene (PE) and hydrophilic segments of polyvinyl alcohol (PVOH). Due to its high barrier properties to gases, hydrocarbons and organic vapours at drying state [1], EVOH is more and more used in food packaging applications, allowing to extend the life span of the products [2]. Nevertheless, the major disadvantage of EVOH is its moisture content sensitivity that causes a significant decrease in the barrier properties in high relative humidity environments [3]. 

The main objective of this study is to get a better understanding of the mechanism of water sorption molecules in these copolymers determining the consequences on the mechanical, thermal, water and oxygen barrier properties. Consequently, these properties were analysed at several water activities (aw) ranging from 0 to 1 on films elaborated from a 32% ethylene containing copolymer.

Water vapour sorption behaviour, corresponding to a BET II type, reveals the sorption of water molecules on polar sites (Langmuir contribution) at low activities and the formation of water clusters at high activities [4].

GAB modelized isotherm[5] combined with the use of the clustering theory from Zimm & Lundberg[6] underline the existence of a critical water activity close to 0.5 corresponding to the presence of one water molecule linked every ten PVOH amorphous units. A strong modification of the mechanical and permeation properties was observed starting from this critical point, showing how important is the understanding of the water sorption mechanism and the consequences on the properties. 
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