
Accepted Manuscript

Rigid polyurethane foams with infused nanoclays: Relationship between cellu-
lar structure and thermal conductivity

Sergio Estravís, Josías Tirado-Mediavilla, Mercedes Santiago-Calvo, José Luis
Ruiz-Herrero, Fernando Villafañe, Miguel Ángel Rodríguez-Pérez

PII: S0014-3057(16)30296-8
DOI: http://dx.doi.org/10.1016/j.eurpolymj.2016.04.026
Reference: EPJ 7336

To appear in: European Polymer Journal

Received Date: 29 September 2015
Revised Date: 29 March 2016
Accepted Date: 21 April 2016

Please cite this article as: Estravís, S., Tirado-Mediavilla, J., Santiago-Calvo, M., Ruiz-Herrero, J.L., Villafañe, F.,
Rodríguez-Pérez, M.A., Rigid polyurethane foams with infused nanoclays: Relationship between cellular structure
and thermal conductivity, European Polymer Journal (2016), doi: http://dx.doi.org/10.1016/j.eurpolymj.
2016.04.026

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/10.1016/j.eurpolymj.2016.04.026
http://dx.doi.org/10.1016/j.eurpolymj.2016.04.026
http://dx.doi.org/10.1016/j.eurpolymj.2016.04.026


  

1 
 

Rigid polyurethane foams with infused nanoclays: Relationship 

between cellular structure and thermal conductivity 

Sergio Estravís a, Josías Tirado-Mediavilla a, Mercedes Santiago-Calvo a, José Luis Ruiz-

Herrero a, Fernando Villafañe b, Miguel Ángel Rodríguez-Pérez a, 

a 
Cellular Materials Laboratory (CellMat), Paseo de Belén, 7, Condensed Matter Physics Department, Science 

Faculty, University of Valladolid, 47011, Valladolid, Spain 

b 
GIR MIOMeT-IU Cinquima-Química Inorgánica, Science Faculty, University of Valladolid, 47011, Valladolid, Spain 

 

ABSTRACT 

A water blown rigid polyurethane (PU) formulation has been used to manufacture cellular 

nanocomposites containing different concentrations of montmorillonite nanoclays. The PU 

foams have been produced using a low shear mixing technique for dispersing the nanoclays 

and by reactive foaming to generate the cellular structure. A detailed characterization of the 

cellular structure has been performed. The effect of the nanoparticles on the reaction kinetics 

and the state of intercalation of the nanoparticles in the foams has been analyzed. The thermal 

conductivity and extinction coefficient of the different materials has been measured and the 

results obtained have been correlated with the materials structure. A strong reduction of cell 

size and modifications on cell size distribution, anisotropy ratio and fraction of material in the 

struts has been detected when the clays are added. In addition, a reduction of the thermal 

conductivity has been observed. Different theoretical models have been employed to explain 

thermal conductivity changes in terms of structural features. It has been found that, in addition 

to the modifications in the cellular structure, changes in the extinction coefficient and thermal 
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