
Accepted Manuscript

Thermo-mechanical properties enhancement of Bio–polyamides (PA10.10 and

PA6.10) by using rice husk ash and nanoclay

Daniele Battegazzore, Oreste Salvetti, Alberto Frache, Nicolangelo Peduto,

Anna De Sio, Francesco Marino

PII: S1359-835X(15)00432-7

DOI: http://dx.doi.org/10.1016/j.compositesa.2015.11.022

Reference: JCOMA 4135

To appear in: Composites: Part A

Received Date: 27 July 2015

Revised Date: 5 October 2015

Accepted Date: 10 November 2015

Please cite this article as: Battegazzore, D., Salvetti, O., Frache, A., Peduto, N., Sio, A.D., Marino, F., Thermo-

mechanical properties enhancement of Bio–polyamides (PA10.10 and PA6.10) by using rice husk ash and nanoclay,

Composites: Part A (2015), doi: http://dx.doi.org/10.1016/j.compositesa.2015.11.022

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.compositesa.2015.11.022
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2015.11.022


  

1 

 

Thermo-mechanical properties enhancement of Bio–polyamides (PA10.10 and 

PA6.10) by using rice husk ash and nanoclay. 

Daniele Battegazzorea*, Oreste Salvettia, Alberto Frachea*, Nicolangelo Pedutob, Anna 

De Siob, Francesco Marinoa 

aDipartimento di Scienza Applicata e Tecnologia, Politecnico di Torino, sede di 

Alessandria, Viale Teresa Michel 5, 15121 Alessandria, Italy 

bRadici Chimica SpA, Via Fauser 6 Novara 

*Corresponding author: Tel/Fax: +390131229343/+390131229399; e-mail address: 

daniele.battegazzore@polito.it 

 

Abstract 

 

Composites consisting of fully (PA10.10) and partially (PA6.10) bio-based polyamides 

and 10–20 wt.% rice husk ash (RHA) was prepared by melt compounding. The 

mechanical analysis data showed that RHA induced significant improvement in 

Young’s modulus, a slight reduction in the tensile strength and a large decrease in the 

deformation at break. Pukanszky’s model was used to evaluate the filler-matrix 

interactions. The two PAs exhibited similar filler-matrix load transfer with RHA and 

better performance than polylactic acid (PLA). The addition of modified clay (Cloisite 

30B) to the systems with 10 wt.% of RHA gave the best mechanical properties and 

filler-matrix interactions, notwithstanding the matrix used. Finally, DMT analyses 

demonstrated that the addition of RHA caused an increase in the heat deflection 

temperature (HDT) compared to the neat PA matrices. Furthermore, the simultaneous 

presence of RHA and clay provided the best results.  
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