
Accepted Manuscript

Title: Structuration, selective dispersion and compatibilizing
effect of (nano)fillers in polymer blends

Author: A. Taguet P. Cassagnau J.-M. Lopez-Cuesta

PII: S0079-6700(14)00040-9
DOI: http://dx.doi.org/doi:10.1016/j.progpolymsci.2014.04.002
Reference: JPPS 870

To appear in: Progress in Polymer Science

Received date: 16-8-2013
Revised date: 24-3-2014
Accepted date: 4-4-2014

Please cite this article as: Taguet A, Cassagnau P, Lopez-Cuesta J-
M, Structuration, selective dispersion and compatibilizing effect of
(nano)fillers in polymer blends, Progress in Polymer Science (2014),
http://dx.doi.org/10.1016/j.progpolymsci.2014.04.002

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 proof
before it is published in its final 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.

http://dx.doi.org/doi:10.1016/j.progpolymsci.2014.04.002
http://dx.doi.org/10.1016/j.progpolymsci.2014.04.002


Page 1 of 113

Acc
ep

te
d 

M
an

us
cr

ip
t

1 
 

Structuration, selective dispersion and compatibilizing effect of (nano)fillers 

in polymer blends  
A.Taguet1*, P. Cassagnau2, J.-M. Lopez-Cuesta1 

 
1 Centre des Matériaux C2MA, Ecole des mines d’Alès, 6 avenue de Clavières, F-30319 Alès 

Cedex, France  
2 Université Lyon 1, CNRS, UMR5223, Ingénierie des Matériaux Polymères, F-69622 Lyon, 

France 

 

aurelie.taguet@mines-ales.fr; philippe.cassagnau@univ-lyon1.fr; jose-marie.lopez-cuesta@mines-
ales.fr  
 
*corresponding author : aurelie.taguet@mines-ales.fr  Tel : (00 33) 4 66 78 56 87  
 

Abstract 
 
Hybrid ternary blends comprising two polymers and one mineral (nano)filler are increasingly 
studied because they are starting to be widely used to respond to industrial issues. The 
objective of this review is to gather information on these particular systems. Concerning first 
thermodynamic effects of fillers on the phase separation of an immiscible polymer blend, 
Flory-Huggins theory demonstrate stabilization. This theory was particularly taken up and 
developed for the case of two polymers and one filler by Lipatov and Nesterov in the 90’s. 
More recently, Ginzburg generalized this theory to the case of unfavorable enthalpic 
interactions between a particle and the two polymers. They showed that the amount of 
particles had to attain a certain threshold to stabilize the system and the lower the particle 
radius, the higher the stable zone area. Generally speaking, all the phenomena regarding the 
morphology of polymer blends are governed by thermodynamics and/or kinetic effects, as 
well as the localization of nanoparticles. The main discussed thermodynamically controlling 
parameter of the localization is the wetting parameter ωAB. However, because of the viscosity 
of the system, the equilibrium dictated by ωAB may never be reached. Hence, concerning the 
kinetic effects, the final localization of fillers in a polymer pair is guided by the sequence of 
mixing of the components, the viscosity ratio, the composition, the temperature, the shear rate 
and the time of mixing. When the particles are placed at the interface between two polymers, 
coalescence can be suppressed or/and interfacial tension can be reduced. In that case, particles 
are known to play the role of a compatibilizer. In a ternary system, (i) the shape of the particle 
(spheres, rods or “onions-shape”) (ii) the particle radius (Rp) versus the radius of gyration of 
the polymers (Rg) (iii) and the surface chemistry of the particles affect the final localization of 
the particles (thus, the compatibilizing effect) and the final properties of the material, such as 
mechanical, conductive, magnetic and thermal properties. This review details recent works for 
which those four above mentioned properties are improved by incorporating different kind of 
fillers in polymer blends.   
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