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scope of activities:  

The subject of the work includes the influence of the chemical structure and topology 

of the polymer chain on the dynamic and static properties of polymers in mass and in 

solution. The object of research are advanced polymer materials with complex 

architecture (branched polymers: stars, brushes, polymer networks. Particular 

interest is focused on the study of molecular dynamics and phase transitions in 

polymer materials, including networks, composites and hydrogels. 

The second important area of research is devoted to the electrical properties of 

polymeric materials and their dependence on temperature and frequency. 

Research covers both experimental work and computer simulations over a wide range 

of times and sizes. 
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present activities:  

- studies of molecular dynamics of polymeric materials with star and brush 

topologies; 

- testing the diffusion properties of polymer solutions and gels; 

- study of water crystallization and melting in polymer networks; 

- study of phase transitions in crystallizable networks made of poly(oligoether 

methacrylates) (POEGMA); 

- study of molecular dynamics of polymer brushes in a confined space. 

 

Future activities:  

- analysis of the influence of the presence of hydrophobic comonomers on molecular dynamics and phase transitions in 

copolymers based on POEGMA 

- study of phase transformations and electrical properties in three-component systems: polymer - water - ionic liquid 

Keywords: 

polymer brushes, polymer stars, molecular dynamics of polymers, relaxation processes in polymers, polymer networks, 

phase transitions in polymers 

List of internship proposal in this research team: 

- testing the physicochemical properties of polymer organogels filled with ionic liquids 
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poly(dimethylosiloxane) (2020) Polymers, 12 (8), art. no. 1680, DOI: 10.3390/POLYM12081680 
Czaderna-Lekka A., Kozanecki M.“Molecular dynamics of poly(2-(2-methoxyethoxy)ethyl methacrylate) hydrogels studied by 
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