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Structural and electronic properties of SIC, monolayer in the
presence of acetaldehyde gas: Application feasibility as a gas
Sensor

Kh. Seidali Javanmardi, Z. Karami Horastani*

Department of Electrical Engineering, Shiraz Branch, Islamic Azad university, Shiraz, Iran

Abstract: This paper investigates the influence of acetaldehyde molecule adsorption on the structural and electronic
properties of the SiC, monolayer using density functional theory. For this purpose, different adsorption sites on the
monolayer were investigated and the most stable structure was reported based on the adsorption energy. The results
showed that the acetaldehyde molecule is physically adsorbed on SiC, with an energy of about 0.310 eV. Comparing
the band structure and density of states of SiC, before and after the adsorption of acetaldehyde molecule showed that
the energy gap and the distance between the Fermi level and the conduction band after acetaldehyde adsorption
increase by 0.008 eV and 0.006 eV, respectively, which can cause a decrease in electrical conductivity. Based on the
calculations, SiC, can be used as an acetaldehyde gas sensor based on conductivity and, reaction heat change, or as
an absorbent surface in piezoelectric gas sensors.
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