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Simulation and analysis of electronic properties of Si.BN
heterogeneous nanostructures
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Abstract: The aim of this study is to investigate whether the creation of nanoribbons or the creation of
heterogeneous structures can be a main factor in the opening of the electronic band gap of these compounds. This
work has been investigated in the framework of density functional theory with approximations such as PBE and
LDA. Calculations have been performed using the augmented plane waves method and Quantum Espresso software.
There is also a new type of hexagonal graphene network with sp? bonding, including Si, B, and N elements, which
have intralayer covalent bonding and interlayer van der Waals bonding. The structural and electronic properties of
the Si;BN compound indicate the metallic behavior of this compound. Since the movement of electrons in Si;BN is
high, this feature is very useful in the production of anodes. The combination of these features allows for good ion
penetration in it and it can be used to produce batteries. Charging and discharging in these anodes are carried out at
high speeds. The results of the simulations and calculations of this research can help researchers use this material to
make battery anodes.

Keywords: Density functional theory, Nanostructure, Heterogeneous structure, SizBN composition.
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