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Abstract
Dynamically crosslinked thermoplastic elastomer nanocomposites were synthesized as modifier for the bitumen binder-based 
asphalts. Linear low-density polyethylene (LLDPE) and styrene-butadiene rubber (SBR), with the ratio of 80/20, bitumen, 
and organically modified clay (OC) were all melt mixed in the presence of the sulfur curing system. The proposed mixing 
was carried out in an internal mixer at 160 °C with a rotor speed of 120 rpm. To enhance the molecular interactions between 
the polymer phases and the clay silicate layers, maleic anhydride-grafted LLDPE (PE-g-MA) with the maleiation degree of 
50% was also incorporated into the mixture. Observation of the composite samples, using the scanning electron microscopy 
(SEM), revealed the matrix dispersed type of morphology for all dynamically vulcanized samples. X-ray diffraction (XRD) 
and transmission electron microscopy (TEM) examinations evidenced the exfoliation of the clay silicate layers with 
good dispersion. Rheomechanical spectrometry (RMS) was performed on the prepared nanocomposites. All dynamically 
vulcanized nanocomposites comprising 2.5% of OC exhibited shear-thinning behavior and non-terminal characteristics with a 
low frequency range. These indicate the formation of three-dimensional physical networks by the clay nanolayers throughout 
the LLDPE matrix. The presence of the bitumen in the composition of the prepared nanocomposites improved the flowability 
of the samples. This is a promising feature of the prepared nanocomposites to be used as an elastic and resistant modifier in 
the composition of the bitumen-based asphalts.
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Introduction

Polyethylene (PE) has been known as an essential ther-
moplastic with a wide range of applications, including 
packaging, geomembranes, electrical and electronic, pipe-
lines, containers, etc. [1]. This is attributed to the excellent 

processability and environmental resistance of PE. However, 
to improve the toughness and tensile strength, this polymer 
is blended with various elastomers either in the form of sim-
ple blend or dynamically vulcanized thermoplastic elasto-
mers [2]. Extensive research works have been carried out to 
prepare thermoplastic elastomers based on both high-density 
and low-density polyethylene [3, 4]. In the last decades, 
some research works have been carried out for increasing 
the flexibility of PE using natural rubber [5, 6], reclaimed 
rubber [7, 8], ground tire rubber [4, 9] and styrene-butadiene 
rubber [10]. A mixture of polyethylene (PE) and styrene-
butadiene rubber (SBR) has also been used as the modifier 
of bitumen [11].

Recently, various nanoparticles, specifically nanoclay, 
have been employed to improve the mechanical proper-
ties, thermal stability, and permeability of PE and its blend 
with other polymers [12]. Thus, using an appropriate inter-
facial compatibilizer is essential. For instance, maleic 
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