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in the polyurethane/ground tire rubber foamed composites 
enhanced their cross-link density estimated from the swell-
ing measurements. It was also confirmed by an increase of 
glass transition temperature measured by dynamic mechan-
ical analysis and differential scanning calorimetry. Addi-
tion of ground tire rubber to polyurethane foams had very 
positive influence on their thermal stability measured by 
the temperature corresponding to the 2 % mass loss dur-
ing degradation of material. Modification increased initial 
degradation temperature even by 14 °C compared to a ref-
erence sample.
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Introduction

Estimated data suggest that around the world over 17 mil-
lion tons of waste tires is generated every year, of which 
nearly 3.3 million tons comes from the European Union 
(EU) [1]. Made from high-quality raw materials, waste 
tires and other rubber wastes are a very valuable source 
of secondary raw materials. The material recycling, still 
conducted only on a small scale, is a very good alterna-
tive for energy recovery. Incineration of waste tires, mainly 
in cement and power plants enables the recovery of only 
about 37 % of energy used for the production of new tires 
[2]. Nowadays, industries and research centers in the EU 
and the whole world are searching for new, alternative and  
economically justified industrial scale methods of waste 
rubber recycling. Shredded rubber wastes have been used 
as fillers or substitutes of elastomers in rubber compounds, 
thermoplastic elastomers, thermoplastic compositions, 
epoxy resins, etc. [3–5]. A comprehensive review of the 

Abstract Flexible polyurethane foams were modified 
with two kinds of ground tire rubber, untreated and thermo-
mechanically reclaimed. A reclamation process was per-
formed in auto-thermal conditions, which reduced the cost 
of the process and decreased the environmental impact of 
devulcanization (e.g., emission of gases). The reclamation 
process was carried out in a continuous manner using a co-
rotating twin screw extruder. The foams were prepared by 
a single step method for the ratio of isocyanate groups to 
hydroxyl groups equals to one. The ground tire rubber par-
ticles were added to a polyol mixture. The impact of the 
rubber treatment on the properties of resulting polyure-
thane composites was determined by the analysis of static 
and dynamic mechanical properties and thermal proper-
ties. The incorporation of rubber particles into the poly-
mer matrix caused significant changes in the cellular struc-
ture of polyurethane foam, which was confirmed by SEM 
images. Moreover, a higher content of ground tire rubber 
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