
Accepted Manuscript

Enhancement of mechanical, thermal and morphological properties of compatibilized
graphene reinforced dynamically vulcanized thermoplastic elastomer vulcanizates
based on polyethylene and reclaimed rubber

S.M.R. Paran, G. Naderi, M.H.R. Ghoreishy, A. Heydari

PII: S0266-3538(18)30124-6

DOI: 10.1016/j.compscitech.2018.04.006

Reference: CSTE 7168

To appear in: Composites Science and Technology

Received Date: 15 January 2018

Revised Date: 6 March 2018

Accepted Date: 5 April 2018

Please cite this article as: Paran SMR, Naderi G, Ghoreishy MHR, Heydari A, Enhancement of
mechanical, thermal and morphological properties of compatibilized graphene reinforced dynamically
vulcanized thermoplastic elastomer vulcanizates based on polyethylene and reclaimed rubber,
Composites Science and Technology (2018), doi: 10.1016/j.compscitech.2018.04.006.

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.

https://doi.org/10.1016/j.compscitech.2018.04.006


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

Enhancement of mechanical, thermal and morphological properties of 

compatibilized graphene reinforced dynamically vulcanized thermoplastic 

elastomer vulcanizates based on polyethylene and reclaimed rubber 

S.M.R Paran; G. Naderi*; M.H.R Ghoreishy; A. Heydari 

Department of Polymer Processing, Iran Polymer and Petrochemical Institute, P.O. Box 

14965/115, Tehran, Iran 

*G.naderi@ippi.ac.ir  
 

Abstract 

The effect of graphene nanoplatelets (GnPs) introduction into the compatibilized multiphase 

polymer systems such as dynamically vulcanized thermoplastic elastomers (TPVs) based on 

linear low density polyethylene (LLDPE) and reclaimed rubber (RR) was explored through 

using the experimental and theoretical analysis. The nanocomposites were prepared by using 

traditional melt mixing method and characterized by various experimental measurements 

including transmission electron microscopy (TEM), scanning electron microscopy (SEM), 

differential scanning calorimeter (DSC), thermogravimetric analysis (TGA), Dynamic 

mechanical thermal analysis (DMTA), tensile test and rheological measurements. The 

morphological investigations of prepared TPV nanocomposites show the considerable effect 

of GnPs on the size reduction of rubber droplets. The DSC measurements indicated the role 

of GnPs as an effective nucleating agent in the TPV nanocomposites. The results of TGA 

measurements show that the GnPs can cause a higher thermal stability in LLDPE/RR TPVs 

especially in the presence of a maleated polyethylene (MA-PE) as a compatibilizer. The 

mechanical properties exploration of TPV nanocomposites represents the considerable effect 

of GnPs on the increasing of Young’s modulus. The analytical stiffness analysis through 

using Christensen-Lo model with emphasizing the effect of interphase region could precisely 
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