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Introduction

Some polymeric materials can swallow large amounts of 
water similar to living tissues and are termed as hydrogels. 
Because of their biocompatibility, such materials find a 
wide variety of applications in contact lenses, drug deliv-
ery and food processing industries. Inorganic nanoparticles 
when incorporated into the polymer matrix, the resultant 
composites encompass the properties of both inorganic 
nanoparticles and organic polymer matrices, which are oth-
erwise hard to configure [1, 2]. Understanding the response 
of nanocomposites towards temperature variations is a pre-
requisite for their application in a particular field. Various 
thermoanalytical techniques such as TGA, DTA and DSC 
are used to monitor the thermal behaviour of these materi-
als. Inclusion of nanoparticles into the polymer matrix also 
influences the flow behaviour of pure polymer by control-
ling the microstructure of polymer chains.

Improved performance of nanocomposites improvised 
by thermal and rheological studies is supported by some 
previous researchers. Jordan et al. [3] have reported the 
synthesis of composites of polypropylene/calcium carbon-
ate (CaCO3) nanoparticles with enhanced elastic modulus. 
Okamoto et al. [4] studied the rheology of the nanocom-
posites of DNA and silicon layers containing hectorite 
clay and observed an increased damping behaviour than 
that of the clay without DNA. Shen et al. [5] investigated 
the rheological and adhesive properties of polyacrylic 
acid and laponite clay nanocomposites and found that 
the viscosity, storage modulus and loss modulus increase 
with laponite content in polyacrylic acid. The rheological 

Abstract Polyacrylic acid and its composites with nanoc-
alcium–strontium hexaferrites (PAA, PAA1, PAA2, PAA3) 
were prepared by in situ chemical polymerization. The 
synthesized composites were characterized by wide-angle 
X-ray diffraction (WAXD), Fourier transform infrared 
spectroscopy, scanning electron microscopy and thermo-
gravimetry (TG). The rheological characteristics of the 
synthesized compounds were also investigated. The WAXD 
patterns indicated the successful incorporation of nanofer-
rites into the polymer matrix, hence affecting its crystal-
linity. The thermal stability and degradation pattern of the 
synthesized polymers were studied by TGA. The kinetic 
triplet [activation energy, pre-exponential factor and g(α) 
model] of the composites was evaluated by Coats Redfern 
calculation procedure. The TG data of polymer degradation 
depicted chemical reaction as the rate controlling step. The 
rheological characteristics of the samples were explored 
by flow curve and frequency sweep test at 20–40 °C. 
The flow curves of all the samples at this range of tem-
perature showed a shear thinning trend to establish their 
pseudo-plastic nature. Frequency sweep test showed direct 
dependence of dynamic moduli (G′ and G″) and inverse 
dependence of complex viscosity on angular frequency. 
Relaxation time increased with nanoferrite loading, reveal-
ing the increased entanglement between the nanoferrite and 
polymer matrix.
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