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------------------------------------------------------------------------------------------The main objective of this project is to develop new bio-polymer films, obtained from renewable feed
stock. They will have tailored properties and enhanced performances, compared to conventional films,
such as highly transparent and improved transport/barrier properties. By using innovative multifunctional materials composed of multi-nanolayers made by the Forced assembled multilayer
coextrusion process, it is the targeted to increase the gas barrier efficiency and/or the optical gradient
of at least one or two orders of magnitude.
- The first part of this work concerns in particular the optimization of the choice of materials
based on PLA, PHA and/or their copolymers constituting the layers depending on the applications.
Some biobased fillers could be also introduced depending of the applications? We will specifically
explore the consequences of the degree of compatibility of the polymers and their compatibization on
the interfacial morphology. One part of the study will be to understand the influence of
functionalization, molar mass, and polydispersity of multilayered materials based on PLA or it’s
derivate. Through model, rheological and melt dielectric properties experiments, we will attempt to
understand and tune the properties of the interfaces. In particular instabilities and adhesion. These
experiments will be supported by rheological modeling of the diffusion and/or reaction. A rheological
study of multilayer systems in both shear and elongation will be carried out in order to elucidate the
influence of different parameters (temperature, contact time, shear, etc).
- The second part is to carry out fundamental research to create the conditions for a better
regulation of the coextrusion process and the production of biomaterials with controlled properties.
These objectives cannot be achieved without a close relation between structure-processing and
properties relationships. . The focus of this part will be more generic and will highlight the importance
of the effects connected with the material on the mechanisms related to the appearance and
development of instabilities defects. Well controlled properties are expected to result from the
improvement of interlayer continuity and crystallization thanks of a better understanding of layers’
shear and elongational flow properties. The project will present new attempts to reach homogeneous
nanolayer distributions of dissimilar polymers used in layer multiplexing systems. The new
developed design of the versatile technology will overcome the current drawbacks (stable flow with a
high viscoelastic mismatch). The originality/focus of the project is to gain a true understanding from
macro to nanoscale of the interfacial phenomena generated by this new technology, which is rarely
present in the literature. As for the interphase created, it will be characterized in detail by XPS, AFM
and EDX spectroscopies. The effect of confinement on the crystalline amount and morphology of the
obtained layers will be investigated by SAXS/WAS and other techniques. Its effect on both oxygen
and water barrier properties with controlled transparency will be studied depending of the obtained
architectures. Hence, the outcome of the present thesis should foster development of new materials
with a high added value. Numerous packaging applications could take benefit from these unique
properties, especially in cosmetic, pharmaceutical, food, optics or energy, etc.
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