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Abstract

The effect of substitutional impurities as Zinc JZi€admium (Cd) and Mercury (Hg) on
electronic properties of graphene nanoribbons (GQNW®as investigated by using Density
Functional Theory (DFT). A substantial change ia tiectronic properties of GNR structures
was observed while changing the position of dopémin from the edge to the center of armchair
graphene nanoribbons (AGNRs) and zigzag grapheneribhons (ZGNRs). The calculations
are shown that the electronic band gap of GNRsbeaoontrolled depending on the position of
dopant atoms. The calculated electronic band strestfor both AGNRs and ZGNRs show spin-
dependent metallic or semiconductor behavior adgegrtb the position of dopant atoms. From
the Density of States (DOS) information, quasi-zéiraensional (QOD) and quasi-one-
dimensional (Q1D) type behaviors are observed $#hiown that because the doped ZGNRs had
the lowest total energies, ZGNRs are energeticallye stable than AGNRs.
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1. Introduction

Graphene is two-dimensional material established Isheet of carbon (C) atoms arranged in
order a hexagonal lattice. It is an allotrope aboa in the structure of a plane of dpnded
atoms with a molecule bond length of 0.142 nanoragteas emerged as an interesting material
of the 2% century [1]. Graphene and its different types heneepotential to be used in various
applications impact on electronic and optoelectra@vices, chemical sensors, nanocomposites,
and energy storage [2].35raphene can be seen as the fundamental esgam@ple of a kind

of materials with different dimensionalities, suah one-dimensional nanoribbons or nanotubes,
zero-dimensional fullerenes or three-dimensionalpbite [4-6]. The first of these, graphene
nanoribbons are one-dimensional structures. ZGN& ABNR are classified as zigzag and
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