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Quantum study of greenhouse gases removal by monolayer carbon
nanostructures

Halimeh Rajabzadeh'”, Hassan Hazarkhani?
! Department of Chemistry, Dezful Branch, Islamic Azad University, Dezful, Iran
2 Department of Chemistry, Educational Research and Planning Organization, Tehran, Iran
“Email: r.rajabzadeh77@gmail.com

Abstract

Mass production of greenhouse gases has turned them into environmental pollutants, which also have
harmful effects. In this regard, the present study is designed to accurately and on a molecular / atomic scale
study the elimination of carbon dioxide and carbon monoxide as indicator greenhouse gases by layered
carbon nanostructure or graphene doped with silicon atom. For this purpose, quantum calculations were
performed to obtain both the optimal structure of each component alone and in interaction with each other
(gas-nanostructure). In addition, the types of structural energies, adsorption and orbital surfaces were
calculated for this purpose. The results showed that the activity of the studied nanostructure is effective for
the removal of both mentioned gases with the ability of their detection and adsorption. This nanostructure
was found more selective for carbon dioxide gas by the adsorption energy of -0.142 eV compared to carbon
monoxide gas by the adsorption energies of -0.102 and -0.109 eV. Moreover, the calculated values of 1.659,
1.648 and 1.665 eV for the energy gap showed possibility of recognition of adsorbed gases from each other.
Thus, the idea of greenhouse gas uptake by monolayer carbon nanostructures was investigated and
confirmed.

Keywords: Nanostructure, Greenhouse gases, Quantum computing, Adsorption
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