N
N

N

HAL

open science

HIERARCHICAL MATERIALS BASED ON
NANOCELLULOSE AND POLY(LACTIC ACID)

Manon Guivier, Giana Almeida, Sandra Domenek, Chloé Chevigny

» To cite this version:

Manon Guivier, Giana Almeida, Sandra Domenek, Chloé Chevigny. HIERARCHICAL MATERIALS
BASED ON NANOCELLULOSE AND POLY(LACTIC ACID). 8th EPNOE International Polysac-
charides Conference, European Polysaccharides Network Of Excellence, Sep 2023, Graz, Austria. hal-
04395617

HAL Id: hal-04395617
https://hal.science/hal-04395617

Submitted on 15 Jan 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-04395617
https://hal.archives-ouvertes.fr

HIERARCHICAL MATERIALS BASED ON NANOCELLULOSE AND
POLY(LACTIC ACID)

Manon Guivier?, Giana Almeida?, Sandra Domenek?, Chloé Chevigny®*

@ Université Paris-Saclay, INRAE, AgroParisTech, UMR SayFood, Palaiseau, France
* chloe.chevigny@inrae.fr

Nanocelluloses have shown excellent gas barrier properties which makes them of the highest
interest for food packaging applications [1]. However, the nanocelluloses swelling, in presence
of water vapor, thwarts their good gas barrier properties [2]. Consequently, the use of
nanocelluloses in food packaging, while extremely promising, is still a challenge. A multilayer
architecture starting with an hydrophobic layer of poly(lactic acid) (PLA) could be a solution to
protect nanocelluloses. Different studies have been devoted to the use of nanocelluloses as
fillers in a PLA matrix [3], but here, a new architecture was developed by depositing layers of
nanocelluloses on PLA.

The coverage of PLA films by nanocelluloses was achieved by using a first layer of chitosan.
The surface organization of the nanocellulose layers was studied by AFM (Fig.1, a, b and c).
The cellulose nanocrystals showed orientation (Fig.1a), which was confirmed by FFT treatment
of the images. Concerning the food packaging-related properties, dry and wet O» barrier
properties were studied on films with different nanocelluloses layer thicknesses (see Fig.1d).
Results are very promising, with our samples’ O, permeation several orders of magnitude
lower than PLA, and staying so at high humidity (80% RH).

The multilayer architecture is very efficient to obtain highly perfoming food packaging films and
the protection of the nanocellulose layer by PLA allows to keep this performance over a large
range of relative humidity [4].
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CNF TEMPO (c), and dry Oxygen permeabilities of uncoated and coated-PLA (d).
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