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Abstract

This paper introduces basic information on the biodegradation of polymers as well as the mechanisms of degradation and factors
influencing this process. This paper describes prodegradant additives that induce decomposition of polymers to biodegradable 
compounds with regard to additives causing oxo-biodegradation. Based on the results of experiments conducted for molded pieces 
made of polypropylene and extrudates made of low density polyethylene with a d2w prodegradant additive, dependences between 
prodegradant content and selected properties of the polymer composite, such as tensile strength, hardness and density, were 
determined. As for polypropylene, a higher content of the oxo-biodegradable compound caused an insignificant decrease in its 
tensile strength (by approx. 2.5%), while its relative elongation at break increased by approx. 5.7%. However, the hardness and 
density of polypropylene did not practically change (changes below 1%). With increasing the d2w content, the tensile strength of 
polyethylene slightly increased (by approx. 4.5%) and its relative elongation at break improved (by approx. 5,2%), while hardness 
and density did not change to any significant degree (changes below 1%). The average Young modulus of polypropylene slightly 
increases (by approx. 2.5%), whereas the average Young modulus of polyethylene clearly decreases (by approx. 9.5%).
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1. Introduction

Polymer materials are used on a mass scale due to 
their relatively easy processing, low cost, functionality, 
biological neutrality and aesthetics. Given a variety of 
their applications (e.g. garden foil, water and gas pipes, 
power cable ducts), these plastics need to be modified 
such that they are resistant to long-term ambient 
conditions in which they are used (Garbacz, 2014; Tor-

these plastics should decompose at a relatively fast rate 
after their use, which particularly concerns disposable 
packaging (Comanita et al., 2016; Sikora and Margol, 
2013; Smith, 2005). The rational use of plastics 
manufactured using petrochemical materials will lead to
considerable reduction in wastes at landfills and 

preservation of natural resources (Dascalu and Negrea, 
2016; Jakubowicz and Enebro, 2012; Kuncser et al., 2010).
Oxo-biodegradable polyolefins can be a prospective 
biodegradable material with high processing properties,
wide spectrum of applications and high biodegradability 
under natural conditions. Given the natural environment, it 
is vital that the use of additives that accelerate oxo-
biodegradation should lead to the reuse of organic carbon, 
thus making it re-enter the bio-cycle without any adverse 
effect within a foreseeable and controlled time period 
(Jachowicz and Sikora, 2006; Lucas et al., 2008). 

In the natural environment, decomposition of 
ordinary plastics containing synthetic high-molecular 
compounds can take thousands of years. 
Biodegradable plastic materials, however, decompose 
under the action of natural factors within several 


