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Abstract

In this research, the electronic structure and distribution of graphene nanosheets after replacing iron
and titanium atoms with a carbon atom in graphene nanosheet has been investigated using density
functional theory. After optimization at the level of B3LYP/lanl2dz theory, it was found that the
replacement of iron and titanium atoms reduces the bandgap in graphene nanosheets. This reduction is
greater for iron atoms than titanium. On the other hand, the calculated thermodynamic properties for
these systems (negative enthalpy values) indicate that the reaction is exothermic. In addition, graphene
nanosheets with a doped iron atom with a hardness of 0.0055 has the lowest hardness and therefore the

highest reactivity compared to nanosheet with doped titanium atom with a chemical hardness of
0.0620.

Keywords: Graphene nanosheet, iron, titanium, density functional method.
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