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Recently, the properties of nanostructured carbon materials, like carbon nanotubes (CNTs) and 
graphene, have been the subject of in-depth investigations in view of their potential use in 
nanotechnology. Most of the interest concerning nanostructured carbon materials is related to the 
peculiarities of their electronic structure, which is constituted mainly by a complex network of π-
conjugated bonds. Details of the electronic structure play a crucial role in the application of such 
materials as nanostructured building-blocks for molecular electronics and in functionalization processes, 
where the CNTs and graphenes undergo chemical reactions. However, the particular structural and 
electronic features of nanostructured carbon poses significant problems to computational modeling. 
Relatively recent works indicated the extension of classical organic  chemistry concepts, like the “Clar 
Sextet Theory”,[1,2] to the case of low-dimensional nanostructured carbon materials as a successful 
approach to obtain an accurate and consistent description of the electronic structure of the hexagonal 
carbon atom network. In this work we apply state-of-the-art numerical techniques to investigations on 
the stability and on electronic and chemical properties of nanotubes and graphenes and related 
compounds. Our  approach is based on the definition of suitable models of the system under study 
starting from chemical considerations. Results indicate unprecedented accuracy in the prediction of 
properties for a large variety of systems, obtained at a relatively cheap computational cost. 
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Clar representation for GNRs with different kind of edges. The corresponding trends for the HOMO-LUMO gaps as 
the width of the ribbon is increased is reported below . 


