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scope of activities:  

The main areas of interest and research directions are the following problems falling 

within the general concept of Engineering of Polymer Composites: 

• Ceramizable polymers: synthesis, properties and application  

• Plasma assisted modification of fillers: surface characterization, activity in polymers 

• Surface engineering of polymer materials: modification (plasma, laser, ion beam) 

and characterization ( ToF SIMS, AFM, nanoindentation), SFE/wettability and 

tribology 

• Sulfur crosslinking systems: mechanisms and crosslinks structure 

• Sulfur copolymers: synthesis and applications (sulfur concrete) 

• Application of Ion Mobility Spectroscopy (artificial nose) in rubber technology, 

exploitation and product authentication 

• Rubber nanocomposites containing GNP, CNT, Ag nanowires 

• Valorization of bio-components, recycling products and wastes for rubber 

technology. 
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present activities:  

The investigations focused on the development of functional polymer composites for 

special applications. Synthesis or modification of polymers, fillers, curing agents and 

other components, deciding final properties of the whole system. The big research 

projects, funded by national or international institutions on: 

• Functional hybrid composites with designed properties (project pending)  

• Ceramization concerning a new hybrid approach to fire protection of polymer 

materials (project pending)  

• Development of a rubber compound expandable with supercritical CO2 (project 

started) 

• Self-healing and low glass transition temperature elastomers for Lunar applications 

(project to be submitted) 

and cooperates with industrial partners on:  

• The use of tribochemical phenomena in designing the composition of brake 

materials 

• Application of Ion Mobility Spectroscopy (IMS) in rubber technology 

• Valorization of fly ash from lignite combustion for rubber industry 

• Intumescent fire protective paints 

• Application of pyrolytic carbon black in tire manufacturing  
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• Composite materials based on anionic bitumen emulsion with extended 

functionality  

• Modification of hybrid nail polishes in terms of their easier removal. 

The Division offers its expertise and unique research infrastructure enabling for 

solving interdisciplinary problems and analysis concerning engineering of 

elastomers, surface engineering and tribology. The Division supervises the Student 

Chapter affiliated with the Rubber Division of the American Chemical Society. 

Future activities:  

Developing current research directions and involving new analytical techniques e.g. IMS, AFM or nanoindentation, in 

monitoring compounding, processing and exploitation of polymer materials. 

Keywords: 

polymer, elastomer, rubber, polymer composites and fillers: surface engineering and analysis, modification of properties, 

morphology, interphase interactions, aging and degradation, flammability and fire protection, adhesion 

List of internship proposal in this research team: 

• Modification of tribological properties of elastomers or elastomer composites 

• Application of IMS (artificial nose) in authentication, processing and exploitation of polymer materials 

• Surface modification of polymer materials 
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Awards: 

Ceramizable polymer composites for special fire protection installations - Lodzkie Eureka 2015.  

Projects:  
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5. HORYZON 2020 “Building a low-carbon, climate resilient future: Research and innovation in support of the European 

Green Deal (H2020-LC-GD-2020)”: FRONTSH1P. 2020-2024 


