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Introduction

Among the intrinsically conducting polymers, polyaniline 
(PANI) is one of the most studied conducting polymers 
due to its easy synthesis, fairly good environmental sta-
bility and reversible acid–base chemistry in aqueous solu-
tions [1–4]. However, the poor processibility hinders the 
successful applications of PANI in many areas. Conduct-
ing polymer/insulating polymer and conducting polymer/
inorganic nanoparticles composites offer many advantages 
and have attracted more and more attention of researchers 
to develop novel materials for advanced applications [5]. 
These nanocomposites are believed to have the merits of 
both the conducting polymers and inorganic nanoparticles 
and, therefore, may have potential applications in diverse 
areas such as: chemistry, physics, electronics, optics, mate-
rials and biomedical sciences [6–8], EMI shielding [5], cor-
rosion protection [3], photocatalysis [9] and so on.

Zinc oxide (ZnO) nanoparticles have received great atten-
tion because of their unique catalytic, electrical, electronic and 
optical properties as well as their low cost and possible appli-
cations in diverse areas [10–14]. We believe that the incorpo-
ration of ZnO nanoparticles into PANI may result some novel 
materials with newer morphologies and properties.

Nylon 6,6 was chosen as supporting matrix because of 
its properties, e.g., high mechanical strength, great rigidity, 
good dimensional stability under heat, suitable toughness 
even at low temperatures, favourable tribological properties, 
proper resistance to chemicals, and rapid processing [15].

Conducting polymers are not also without drawbacks, 
as they are infusible in nature and generally insoluble in 

Abstract Nanocomposites of polyaniline as a conduct-
ing polymer and main matrix, zinc oxide nanoparticles as 
inorganic filler and nylon 6,6 as supporting matrix were 
prepared by solution mixing process in a common solvent. 
DC electrical conductivity and its thermal stability at dif-
ferent temperatures under ambient atmospheric conditions 
were studied for the nanocomposites. The stability studies 
were carried out by two slightly different techniques, i.e., 
cyclic ageing and isothermal ageing. The results showed 
that the DC electrical conductivity of the nanocompos-
ites decreased with increase in the content of zinc oxide 
nanoparticles whereas the thermal stability in terms of DC 
electrical conductivity retention was slightly improved in 
few cases but not for all samples. The advance analytical 
techniques such as Fourier transform infrared spectroscopy 
(FTIR), scanning electron microscopy, transmission elec-
tron microscopy, thermogravimetric analysis and X-ray dif-
fraction (XRD) were also used to characterize the selected 
samples. It was also observed that zinc oxide nanoparticles 
in the nanocomposites were homogeneously distributed; 
however, some clusters/aggregates were also present. The 
FTIR results showed the existence of some interaction 
between the individual components of the nanocomposites 
as evident from the little shift in the peaks of FTIR spectra. 
This result was also supported by XRD data.
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