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Annotation:  

The dissertation will focus on the synthesis of bithiophene monomers with a carbazole 

functional group and thiophene monomers substituted with a group suitable for subsequent 

quaternization, as well as their subsequent polymerization. The goal is to develop and 

characterize new materials for electronics in the field of memristors. The design of suitable 

monomers will be supported by quantum chemical calculations. The chemical identity of the 

synthesized monomers will be verified using chromatographic methods, NMR, and FTIR 

spectroscopy. The outcome will be synthesized monomers, which will subsequently be 

polymerized primarily through oxidative polymerization and coupling reactions. Polymers 

with various side chain lengths and potentially functional groups on the side chains will be 

studied using thermodynamic methods (TGA, DSC), Raman scattering, optical methods (UV-

VIS, steady-state fluorescence). The polymers will differ in molecular weight, rigidity, and side 

chain length, which will influence charge transport and their memristive behavior. 

Requirements:  

Knowledge of general and macromolecular chemistry and physics at the university level. Good 

knowledge of the English language or a potential to the improvement. Basic manual and laboratory 

work skills. Ability to work independently. 
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