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ΠΕΡΙΛΗΨΗ 

Graphene is an ideal reinforcing nanocarbon material for high performance polymer 
composites that exhibits excellent, electrical, mechanical, and thermal properties. 
Particularly, the combination of graphene with conducting polymers gives rise to novel 
nanomaterials that can be used for a variety of electrical applications. However, the issues 
related to the existing state-of-the-art methods still need to be addressed to improve not 
only the effective dispersion of graphene in the polymer matrix but also the synergetic 
effect through high interfacial interactions between graphene and polymer. To achieve 
these goals in the present study, graphene was functionalized with conducting polymers by 
covalent grafting approach. Particularly, Cu(I) catalyzed Huisgen [3+2] dipolar cycloaddition 
click chemistry and esterification reaction were used for graphene functionalization. This 
study was carried out in three parts as follows: First, the processable conducting poly(3-
thiophene acetic acid)-graphene nanocomposites were prepared through an esterification 
reaction. Secondly, self-doped conducting polypyrrole/graphene nanocomposites were 
synthesized by click chemistry reaction. Thirdly, nanostructured polyaniline was covalently 
grafted to graphene sheets using click chemistry and rapid mixing polymerization. The 
findings of the present work show the possibility for the fabrication of high performance 
conducting polymer/graphene nanocomposites which can be used for various electrical 
applications. 
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