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Abstract Dynamically vulcanized thermoplastic elasto-

mer based on Nitrile butadiene-rubber (NBR)/PVC with

functionalized single-walled carbon nanotubes (f-SWNTs)

and non-functionalized single-walled carbon nanotubes

(SWNTs) were prepared using a brabender internal mixer.

Effects of two types of SWNTs (functionalized and non-

functionalized) on morphology and mechanical properties

of NBR/PVC blends were studied. Results showed that the

mechanical properties of NBR/PVC/SWNTs nanocom-

posites improved with the increasing of SWNTs content

and in particular with the increase of f-SWNTs content.

Moreover, the enhancement of mechanical properties of

NBR/PVC blends reinforced with functionalized SWNT

was higher than that of NBR/PVC blends with non-func-

tionalized SWNT. Dispersion of SWNTs and morphology

of NBR/PVC/SWNT nanocomposites were determined by

scanning electron microscopy and transmission electron

microscopy (TEM) techniques. TEM images illustrated

that f-SWNTs were dispersed uniformly in NBR/PVC

matrix while non-functionalized SWNTs showed much

aggregation. Dynamic mechanical thermal analysis of

NBR/PVC/SWNTs nanocomposites was also studied. The

outcomes indicated that in the case of f-SWNTs, the

intensity of tan d peak was lower than that in the case of

non-functionalized SWNTs. Meanwhile, the intensity of

tan d peak reduced when the content of f-SWNTs was

increased.
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Introduction

Acrylonitrile butadiene-rubber/poly(vinyl chloride) blends

are physical mixtures with wide commercial importance

[1–3]. Nitrile butadiene-rubber (NBR) can act as a per-

manent plasticizer for PVC in applications such as elec-

trical wire, cable coating, wrapping film in food industry,

conveyor belts and domestic applications [4, 5]. Objectives

of incorporation of fillers in polymers are to improve

physical, thermal and mechanical properties, as well as the

processing characteristics and also cost reduction of the

final product. Carbon nanotubes (CNTs) are nanofillers of

choice for the conception of composites because of their

outstanding thermal, mechanical and electrical properties

[6].

As represented by Treacy et al. [7] CNT has Young’s

modulus up to 1 TPa and a very high aspect ratio. Also, the

CNT showed high electrical conductivity up to 103 S/cm as

noticed by Fischer et al. [8]. Although, physical properties

of CNTs are notable, when they are incorporated into

polymer matrices, the expected reinforcement properties

are difficult to obtain. In fact, distribution of these nano-

fillers which are also anisotropic can enhance the load

transfer property of materials. Akbar et al. [9] investigated

different experimental methods for improvement of the

dispersion of CNTs in polymer matrices. But, they pro-

posed two strategies involving either the formation of

covalent bonds or establishment of non-covalent interac-

tions between the polymer chains and nanotube surface [9].

Melt blending, solution stirring and coagulation methods

commonly lead to ‘‘non-covalent’’ driven dispersion of
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