
Author’s Accepted Manuscript

How the shape of fillers affects the barrier
properties of polymer/ non-porous particles
nanocomposites: A review

C. Wolf, H. Angellier-Coussy, N. Gontard, F.
Doghieri, V. Guillard

PII: S0376-7388(18)30097-8
DOI: https://doi.org/10.1016/j.memsci.2018.03.085
Reference: MEMSCI16079

To appear in: Journal of Membrane Science

Received date: 11 January 2018
Revised date: 29 March 2018
Accepted date: 30 March 2018

Cite this article as: C. Wolf, H. Angellier-Coussy, N. Gontard, F. Doghieri and
V. Guillard, How the shape of fillers affects the barrier properties of polymer/
non-porous particles nanocomposites: A review, Journal of Membrane Science,
https://doi.org/10.1016/j.memsci.2018.03.085

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.03.085
https://doi.org/10.1016/j.memsci.2018.03.085


1 
 

How the shape of fillers affects the barrier properties of polymer/ non-

porous particles nanocomposites: A review 

C. Wolf1, H. Angellier-Coussy1, N. Gontard1, F. Doghieri2, V. Guillard1 

 

1
UMR IATE, University of Montpellier, INRA, 2 place Pierre Viala, 34060 Montpellier Cedex 1, France 

2
 DICAM University of Bologna, Via Terracini 28, I-40131 Bologna, Italy. 

Abstract: 

More than 1000 published experimental data of gas (O2 and CO2) and vapor (H2O) permeability in 

nanocomposites containing either spherical, elongated or platelet particles were collected, assorted and 

compared in order to decipher the role of particle shape on the reduction of the relative permeability of the 

nanocomposite. It is well known that inclusion of homogeneously dispersed and oriented impermeable 

fillers with high aspect ratio, such as platelets or elongated particles, should significantly increase the 

diffusion path of gas and vapors and yield to improve barrier properties. Results revealed that this expected 

impact was not systematically achieved, even for impermeable lamellar fillers that usually displayed the 

highest aspect ratio. More specifically, an unexpected increase of the permeability in the nanocomposite 

was often observed. To explain this deviation of the ‘ideal behavior’, this paper discusses extensively the 

impact of the nanoparticle shape on the nanocomposite permeability along with structural aspects, related 

to both the particle nature and size, and the nanocomposite processing routes. Deviations from expected 

results of enhanced barrier effect are also discussed in correlation with unexpected variations in gas 

selectivity for O2/CO2 pair. Lastly, this review aims at drawing meaningful conclusions on the structure/mass 

transfer relationships and giving directions for the development of the next generation of packaging 

materials with tailored mass transfer properties. 
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