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Abstract The optical, thermal and electrical behavior of

single-wall carbon nanotubes (SWCNTs)/poly(methyl

methacrylate) (PMMA) composite are studied as a function

of SWCNTs concentration. The nanocomposites were

prepared in the form of films by solution casting technique.

The concentrations of SWCNTs in SWCNTs/PMMA films

were 0, 0.5, 1, 1.5, 2, 3.5, 5, 7.5, and 10 wt%. High-reso-

lution transmission electron microscopy showed that

SWCNTs doped in PMMA is less fragmented as compared

to the powder SWCNTs. This is due to the interactions with

polymers as well as the fabrication method. X-ray dif-

fraction patterns of SWCNTs/PMMA composite films

indicated that there is no covalent interaction between

SWCNTs and PMMA. In addition, it demonstrates a

homogeneous dispersion of SWCNTs in PMMA matrix.

The optical properties of SWCNTs/PMMA films of

SWCNTs concentration from 0 to 2.0 wt% have shown

that the absorption intensity of the composite was enhanced

&8.5 times as compared to the plain PMMA. Photoacou-

stic spectroscopy technique was used as a powerful and

non-destructive tool to determine the thermal diffusivity

(a), thermal effusivity (e) and thermal conductivity (k). The

composites exhibited &160 % improvement in k at

2.0 wt%. Furthermore, the DC electrical conductivity

measurements of SWCNTs/PMMA showed that the per-

colation threshold value was about 2.0 wt% of SWCNTs

loading.
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Introduction

In the last two decades, carbon nanotubes (CNTs) have

attracted significant scientific attention because of their

superior properties, such as low weight, very high aspect

ratio, high thermal conductivity, electrical conductivity,

and elastic moduli [1–3]. These outstanding properties of

CNTs make them an attractive candidate for making novel

composites of CNTs in a series of host polymer matrices

with multifunctional features [4, 5]. Therefore, CNTs/

polymer nanocomposites are a new class of promising

materials for potential applications, such as photovoltaic

cells, transport layers and light emitting diodes (LEDs) [6].

However, the efficient utilization of CNTs for fabricating

nanocomposites depends on homogeneous dispersion of

CNTs within the polymer matrices [7, 8].

Photoacoustic (PA) technique is a photothermal detec-

tion technique; that is, proved to be a powerful tool to study

the optical, electronic and thermal properties of such

materials without particular sample treatment in a non-

destructive manner [9]. PA method has gained more pop-

ularity due to its simple, elegant experimental technique as

well as the versatility in employing different configurations

to measure the required thermophysical parameters with

great accuracy [10]. Moreover, there have been some
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