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scope of activities:  

The main areas of interest and research directions are the synthesis, modification and 

analysis of the properties of porous and nanoporous materials. Current topics include: 

• Synthesis of rigid and flexible polyurethane foams modified with additives of 

natural and waste origin, aimed at improving functional properties, with a strong 

emphasis on mechanical and flame-retardant properties of the obtained composites. 

• Synthesis of rigid and flexible polyurethane foams with the use of polyol from 

renewable sources (biomass) or recyclates (eg PET), aimed at replacing the 

petrochemical component with a more environmentally friendly one, with an 

emphasis on improving performance properties. 

• Synthesis of nanoporous materials (aerogels) dried at ambient temperature from 

reinforced with substances of natural origin, characterized by very good insulating 

properties, having a thermal conductivity value (λ) lower than those of commercially 

available insulating materials. 
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present activities:  

We synthesize polyurethane foams containing cellulose-derived additives of natural 

origin, i.e. coconut fibers, walnut shells, fruit seeds to strengthen porous composites. 

We develop synergistic, environmentally friendly flame retardant systems that can 

effectively prevent fire from polyurethane foams. We develop microcapsule systems 

used for autonomous self-repair of polyurethane composites. We conduct a series of 

tests of the properties of porous materials, ranging from structure to physico-chemical 

properties, as well as thermal stability and flammability of composites. 

Future activities:  

Synthesis of nanoporous foams - aerogels, which are characterized by high porosity, low apparent density and low 

thermal conductivity. The most important stage in the production of polymer aerogels is the drying procedure, which 

determines their nanoporous structure and other material properties. The selection of components is planned in such a 

way that it is possible to dry the aerogels at ambient temperature, which has not been described in the literature so far, 

and at the same time would allow for obtaining nanoporous structures in a less complicated and costly way. 
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List of internship proposal in this research team: 

Collaboration in the implementation of current research topics related to the synthesis and testing the properties of 

porous composites. 
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