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NON-FICKIAN DIFFUSION IN POLYLACTIDE/ CELLULOSE NANOCRYSTALS
NANOCOMPOSITES
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Introduction Materials and Methods
Nanocomposites are an opportunity to increase the performance of polymer membranes by fine-tuning their .
morphology. In particular, the understanding of the contribution of the polymer matrix/nanofiller interface to PLA NatureWorks 4060D Surface graftlng Of CNC

the overall transport properties is key to design membranes with tailored selective and adsorptive
properties. In that aim, cellulose nanocrystals (CNC)/polylactide (PLA) nanocomposites were fabricated with
interfaces, which were ensuring the compatibility between the components. A detailed analysis of the mass Cellulose Nanocrystals (CNC)
transport behaviour of different permeants in CNC/PLA nanocomposites was carried out. In that aim a model
based on the inverse method was developed able to discriminate Fickian and polymer relaxation driven

mass transport phenomena. The water vapour caused significant swelling of the CNC, which created a ,@40
preferential pathway for mass transport. CNC surface grafting could attenuate this phenomenon and

decrease the water transport rate. Anisole, an aromatic organic vapour, became reversibly trapped at the
specifically designed CNC/PLA interface, but without any swelling or creation of an accelerated pathway.
This caused the decrease of the overall mass transport rate. The latter finding could open a way to the
creation of materials with specifically designed barrier properties by designing nanocomposites interfaces
with specific interactions towards permeants.
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Investigation of Fickian and non Fickian mass transport phenomena in

polymer nanocomposites
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Conclusion
The inverse model successfully allowed for the separation of Fickian and polymer relaxation related mass transfer in

PLA/CNC nanocomposites. Fickian mass transport behaviour showed that the CNC exhibited only a small tortuosity

effect to be expected from CNC and surface-grafted CNC. The analysis of the polymer relaxation controlled mass

_ | | transport regime showed that water swelled the CNC charges, which significantly increased the water solubility in the

;: Ezg:zgggg E_‘: gfarg,ej]?i;\’lriéidB:,lgé.?ePTésl\slié,Sgl.?gélgéciri,ral\if &'_%%12; g.l,ogggﬁgr?éek%?%zg15(71)%115;1:1:tE:S?g' system and produced a preferential pathway for water transport through the nanocomposites with small relaxation times.

Carbohydrate Polymers. The surface grafting of CNC successfully attenuated the effect, but without completely eliminating it. The CNC grafted

3. Perre, P, Pierre, F., Casalinho, J., & Ayouz, M. (2015). Drying Technology, 33(9), 1068-1075. with benzyl acetic acid had apparently a specific effect on anisole, which seemed to yield no swelling of CNC and
decrease the polymer relaxation.
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