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Introduction

Mineral fillers are widely used in the recent years to 
decrease the manufacturing cost and to increase the end 
use properties of polymer composites. In the current sce-
nario fillers are being consumed about 12–18 million tons 
per year throughout the globe [1]. The ideal characteristics 
for a filler to be used in polymers are low cost, high aspect 
ratio, high surface area, uniform size and shape, abundant 
availability, thermal stability and good bonding surface [2]. 
In general, the main function of the fillers in composites is 
to reduce the cost and to improve the performance.

Usage of industrial by-products as fillers in polymer 
composite technology is one of the emerging processes in 
spite of environmental safety. As the fly ash (FA) stands 
under the environmental pollutant, it needs to be utilized, 
instead of land filling. As the CaCO3 and talc are already 
being used as mineral fillers for polymer composites, 
the use of FA can be a replacement of these mineral fill-
ers which are available commercially. Literatures showing 
that tremendous work have been done toward the effective 
utilization of FA as a replacement of mineral fillers [3, 4]. 
Being an industrial by-product, FA needs to be processed 
before using as filler material. Enormous literatures [5–7] 
suggested the chemical and mechanical activation of FA 
surface to make it compatible with polymer matrices within 
the composites.

In the recent years, developing the polymer blends 
and its particulate filled composites is a common practice 
to attain the industrial needs. Several studies [8, 9] have 

Abstract This study covers the detailed analysis of 
mechanical, dynamic mechanical, thermal and morpho-
logical properties of the nanostructured fly ash (NFA) 
filled polypropylene (PP)/acrylonitrile butadiene styrene 
(ABS) blend composites. The melt blended standard sam-
ples were molded and considered for characterization stud-
ies. The loading of NFA was optimized at 5 wt% based on 
the mechanical properties of the blend composite. Various 
models were adopted to assess the mechanical properties 
of the blend composites. Dynamic mechanical properties 
were analyzed as a function of temperature. Cole–Cole 
plots of blend composites revealed the physical compati-
bilization of NFA and blend phases. Differential scanning 
calorimetry results showed that NFA particles accelerated 
the crystallization process and reduced the crystallization 
time by 12 s. Thermal stability of the PP/ABS blend has 
found to be improved with the addition of NFA particles 
and a detailed degradation kinetic study has also been con-
ducted. XRD pattern of the blend composites has also indi-
cated the NFA intervention at the blend interfaces and this 
further evidenced from SEM and TEM magnified micro-
graphs. The morphological and rheological properties sup-
ported the physical interaction of NFA particles within the 
blend phases and interface. Hence, the study noticed that 
NFA acted as physical compatibilizer between PP and ABS 
blend phases.
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