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Abstract Toughness of rigid thermoplastic is an impor-

tant mechanical property in polymer technology. In the

present study, toughening of waste polypropylene (WPP)

with ethylene–propylene–diene monomer (EPDM) rubber

at different loading levels was carried out by melt blending

at 180 �C. The EPDM-toughened WPP samples were

characterized for its thermo-mechanical properties. The

effect of carbon black (5 wt%) as a functional filler in

WPP/EPDM to impart UV protection was also studied. The

test sheets were subjected to natural weathering in variable

climatic conditions for a 4-month period of time and were

taken out at regular intervals for characterization. The

waste PP underwent excessive degradation as the

mechanical strength properties such as tensile, flexural and

impact strengths were reduced drastically. On the other

hand, WPP containing varying proportions of EPDM and

carbon black showed better retention of strength properties.

The percentage degree of crystallinity has been unusually

increased after the environmental degradation due to

chemi-crystallization. The impact-modified WPP which

contains carbon black retained the processability even after

the environmental aging. After aging, the non-stabilized

systems were shown extensive change, whereas the

structural integrity has been well retained of the toughened

WPP containing carbon black as was evident from SEM

and optical photomicroscopy.
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Introduction

In the past three decades, the plastic consumption has gone

up exorbitantly worldwide because of new inventions and

the development of new materials based on synthetic

polymers. This rapid growth is very much on par with the

growth in IT sector. It is well known that the source of

synthetic polymers has been petroleum resources which are

depleting fast day by day. Although production of poly-

mers from natural resources like starch, dextrin, lactic acid

and lignin are also to increase, they are mostly used for bio-

related applications.

Industrial polymers are made to resist the environmental

degradation process for sustainable development. But quite

often they undergo degradation when exposed to the

environment. A vast majority of these plastic products is

used for short-term application and many more have a

lifecycle of less than 1 year or less and hence discarded

after single use to end up the municipal solid waste

(MSW). The post-consumer polymer waste such as pack-

aging materials, especially from polyolefins contribute a

major chunk of this polymer waste stream and because of

its higher volume to weight ratio are scattered throughout

the waste causing environmental pollution. In such a situ-

ation, biodegradation ought to be the most suitable route

for waste disposal rather than recycling [1]. However, this

process has not yet been fully developed, as a result
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