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Abstract Polyacrylonitrile-co-poly(methylmethacrylate)/

multiwalled carbon nanotubes (PAN-co-PMMA/MWCNTs)

nanocomposites were synthesized by an in situ emulsifier-free

polymerization method with variable percentages of func-

tionalized carbon nanotube (f-MWCNT). MWCNTs were

functionalized with concentrated H2SO4 and HNO3 with a

continuous sonication process. Chemical interaction of

f-MWCNT with the copolymer was studied by UV-visible

spectroscopy. Fourier transform infrared spectroscopy proved

the interaction of f-MWCNT with the PAN-co-PMMA

copolymer matrix. The structural interaction of f-MWCNT

with copolymer matrix was investigated by X-ray diffraction

study. The dispersion and morphology of the f-MWCNT in

the copolymer matrix were studied by scanning electron

microscopy and high-resolution transmission electron

microscopy. It was noticed that the f-MWCNTs were uni-

formly dispersed within the copolymer matrix. The thermal

property of the PAN-co-PMMA/f-MWCNT nanocomposite

was analyzed by thermogravimetric analysis. It was noticed

that the thermal stability of the PAN-co-PMMA/f-MWCNT

nanocomposite was more than that of the virgin copolymer

matrix. When the electrical conductivity property of the

synthesized nanocomposite was measured, it was noticed that

the better dispersion of f-MWCNT in the non-conductive

PAN-co-PMMA copolymer matrix made the PAN-co-

PMMA/f-MWCNT nanocomposites conductive. From the

measurement of gas barrier properties of synthesized

nanocomposites, it was assumed that the well-dispersed

f-MWCNT in the copolymer matrix creates the huddles for

penetration of oxygen gas. It was noticed that the oxygen

permeability of the PAN-co-PMMA/f-MWCNT nanocom-

posite was reduced by five times as compared to that of the

neat PAN-co-PMMA copolymer matrix. The PAN-

co-PMMA/f-MWCNT nanocomposites with higher thermal

stability and reduced oxygen permeability properties may be

suitable for application as conducting packaging materials.
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Introduction

The unique physical properties of CNTs, such as superior

mechanical strength, thermal stability, and improved con-

ductivity, even at a low concentration with a nanoscale

diameter in the polymer matrix, due to their large aspect

ratio [1], has made carbon nanotube/polymer composites a

matter of extensive study. Since their discovery by Iijima

et al. [2], carbon nanotubes have been used as an ideal filler

for polymer composites, accompanied by the practical

realization of the extraordinary properties for the prepara-

tion of a large number of new materials [3, 4]. The

incorporation of CNTs into a polymer matrix can produce

structural materials with a dramatically improved modulus

and strength [5, 6]. The mechanical and novel electronic

characteristics of CNT make them an ideal filler in light-

weight polymer composites designed for structural or

functional application [7]. Some significant research has

been performed to prepare polymer structures with a high

conductivity and favorable mechanical properties.

Copolymering [8, 9], blending [10, 11], grafting [12, 13],
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