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Abstract: 
 
Note: maximum length of 400 words. 
 
Packaging multilayers are among the most important applications of plastics, but their development 
and recycling are challenging due to the incompatibility of the many components. Polyolefins (structural 
component), ethylene/vinyl alcohol copolymers (barrier component), and an adhesive or tie layer 
(typically an ethylene copolymer) make up a common multilayer construction [1]. These systems are 
difficult to recycle since they necessitate either a previous pollutant and expensive separation process 
or the use of compatibilizers during an eventual mechanical recycling step. Thus, the study of the 
interactions between the different components of this type of multilayers is a must, in order to obtain a 
guide for the eco-design of the multilayers for an affordable recycling process. 
 
In this study, a deep characterization of different polyolefins and blends has been performed. 
Transmission electron (TEM) and atomic force microscopy (AFM), differential calorimetry (DSC), 
infrared spectroscopy (FTIR), and linear rheology have all been used to characterize the samples and 
to evaluate the compatibility among the different multilayer partners. The melting point depression has 
been demonstrated to be an effective tool for studying the compatibility of the different polymeric 
species [2]. At least one crystallizable component is required for this approach. Then, single crystals or 
microcrystal aggregates have been prepared, and dispersed in the whole compositional range in 
ethylene copolymers of various functionality, which are often utilized as tie agents in multilayers. First, 
the morphological properties of single crystals and aggregates of structural and barrier components 
were first assessed. Second, the melting point depression of the crystals embedded in the different 
ethylene copolymers was evaluated.  From the results, the compatibility of the selected structural 
polyolefins and a barrier component with the ethylene copolymers (tie layers) was assessed. The 
objective has been to establish the most effective system for subsequent compatibilization during the 
recycling stage. Finally, melt rheology was used to investigate selected mixes prepared to ensure 
interactions at the segment level. The polyolefin components have been found to play a critical and 
limiting role. The findings indicate that the molecular architecture of these materials is crucial to the 
eco-design of multilayer systems in order to create mechanically recyclable systems [3,4]. 
 
 
 
 
 
 
 
 
 
 
 
 
 


