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Graphene, due to its special honey comb like structure possesses some very special properties such as intersection of the valence 
band and the conduction band at the Dirac point where the energy momentum dispersion is linear and hence known to be 

a very good charge carrier. The interactions between graphene and different chemical species like electro-active molecules such 
as electron donors and electron acceptors have been well known for many potential applications in the field of graphene based 
potential devices. Intensive investigations are ongoing both experimentally and theoretically to assess the interaction between 
graphene and different molecules on the electronic properties of the graphene. A huge number of adsorption studies have been 
carried out so far on the graphene surface where the adsorbate particles spanned in the range from small organic molecules, 
to biomacromolecules such as proteins, amino acids, ss-RNA, ds-DNA, inorganic molecules and also monovalent and divalent 
ions. In many of those adsorption studies, the focus was mainly given to the adsorption pattern, stability and at the end to the 
origin of the stability. It was confirmed that in most of the cases the binding is non-covalent, mainly via stacking. Adsorption of a 
conjugated electro-active donor or acceptor on the graphene surface has been a promising way for designing new functionalized 
nanostructures. Among the various molecules studied for adsorption on the graphene surface, conjugated organic donors and 
acceptors are the most important, which are used to functionalize graphene due to compatibility and binding ability via π-π 
stacking, electrostatic forces and hydrogen bonds. With the experience of our previous work on adsorption of small to medium 
sized molecules on graphene, we attempt to build unique double and triple layer donor-acceptor-complexes on graphene surface 
that show changes in electronic properties of graphene using different molecules that non-covalently functionalize graphene via 
charge transfer interactions calculated from QM (quantum mechanics) and MM (molecular mechanics) methods.
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