
Author’s Accepted Manuscript

Can High Oxygen and Water Vapor Barrier
Nanocomposite Coatings be Obtained with a
Waterborne Formulation?

Evgeny S. Tsurko, Patrick Feicht, Christoph Habel,
Theresa Schilling, Matthias Daab, Sabine
Rosenfeldt, Josef Breu

PII: S0376-7388(17)31325-X
DOI: http://dx.doi.org/10.1016/j.memsci.2017.06.051
Reference: MEMSCI15363

To appear in: Journal of Membrane Science

Received date: 9 May 2017
Revised date: 19 June 2017
Accepted date: 21 June 2017

Cite this article as: Evgeny S. Tsurko, Patrick Feicht, Christoph Habel, Theresa
Schilling, Matthias Daab, Sabine Rosenfeldt and Josef Breu, Can High Oxygen
and Water Vapor Barrier Nanocomposite Coatings be Obtained with a
Waterborne Formulation?, Journal of Membrane Science,
http://dx.doi.org/10.1016/j.memsci.2017.06.051

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
http://dx.doi.org/10.1016/j.memsci.2017.06.051
http://dx.doi.org/10.1016/j.memsci.2017.06.051


1 
 

Can High Oxygen and Water Vapor Barrier Nanocomposite 

Coatings be Obtained with a Waterborne Formulation? 

Evgeny S. Tsurko
1,2

, Patrick Feicht
1,2

, Christoph Habel
1,2

, Theresa Schilling
1,2

, Matthias Daab
1,2

, 

Sabine Rosenfeldt
1,3

, Josef Breu
1,2* 

1
Bavarian Polymer Institute, Universitätsstraße 30, Bayreuth, 95447, Germany 

2
Department of Inorganic Chemistry I, University of Bayreuth, Universitätsstraße 30, Bayreuth, 

95447, Germany 

3
Department of Physical Chemistry I, University of Bayreuth, Universitätsstraße 30, Bayreuth, 

95447, Germany 

*
Corresponding author. Tel.: +49 921 55 2530, Fax: +49 921 55 2788. Josef.Breu@uni-

bayreuth.de 

 

ABSTRACT 

Modification of synthetic, high aspect ratio clay with 6-aminocaprohydroxamic acid 

hydrochloride pushes the interaction between the polyvinyl alcohol (PVA) matrix and the filler 

to the level where the waterborne nanocomposite becomes rather insensitive to swelling, even at 

an elevated relative humidity (RH). The modifier can form strong hydrogen bonds with the 

hydroxyl groups of PVA via the hydroxamic acid functional group. This prevents the swelling of 

crystalline PVA domains. Perfectly textured nanocomposite films are obtained by spraying 

polymer-filler suspensions. The combination of the various effects shifts the onset of significant 

swelling of the nanocomposites to high RH regions. Even at 90 % RH, surprisingly low oxygen 

and water vapor transmission rates (0.11 cm
3
 m

-2
 day

-1
 bar

-1 
and 0.18 g m

-2
 day

-1
, respectively, 

for a coating of 0.42 µm) are observed that may render PVA-based, waterborne coatings 

interesting for food packaging applications. 
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