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Optimizing ethanol gas sensor with rGO layer addition on LaFeO3-Pd
doped material using density functional theory
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ARTICLE INFO ABSTRACT

Keywornds: LaFeOs Is widely applied in ethanol gas sensors due o I and the stabdlity of its sensl
Goor sasssairs parametrrs. However, urwgbnmumrdmgammla mmmgdwmgmmhmzlhr
LuFeO, performance of gas sensors Hke palladium (Pd). In this study, the optimizarica of the ethanol gas sensoc was
::D plored by adding reduced b oundc(m(!):ord—la}‘rl);.fncumgmmwnmgvmdhandpp
Adsaeprion energy mngduwzyfuxmndmm(m‘lmmlhr ppr (GGA-PBEsol)
Band gap mmmmmmummmum,mmmmd 201 &V, which Increases to - 229

©V with the addition of rGO, ind T The band gap of PFd-LaFeD; was 2.34 eV
beﬁu'eapommﬁhano!gasanddeﬂmdmzme‘\lnpm P After P ng 1GO, the band gap
mmmmauevwmwmo.osevmw.mmmdmmvw
potentially enhances the sensor's response. Those resules indicate that adding rGO to Pd-LaFeO, shows prom.
ising potential for ethanal gas sensor applications.

1. Introduction strong candidate for detecting various gases (Rong ef ol 2018). While
its stability and low phase formation temperature LaFeOq further

The ease of evap hanol has a pegs pact on i b its p ial as a ing ial (Ma et al., 202
Belds, such as health hc i to ethanol widely nsed for detecting mygcn containing gas mnlmxlen. as its oxy-
mauses:ynﬁmxmrpollunmponnganskmhndwemtynd gen deficiency signi Iy its absorp balities and
adversely affecting the function of neurobehavioral human (Ko o1 sl catalytic bchariour(' Biarma e al, 2020). s unique pezm,-slme crystal

2017), The harmful effects of eth 1 gas the develop of structure and gas perfi make it a subject of
itive d & P nﬂ:asgas to i hanol freq study (Meng -l.L,_U.J)-
conc 3 and miti its | impact. In the f; H , the gas. g performance of LaFeOy is limited by its low

ture of sensors, metal mude semcmdnclms are widely utilized in gas
sensars doe to their excellent y and ibility, although
selectivity and operating temperature are their main dissdvantages

response und insufficient detection limit, which restricts its applicability

for large scale deployment in gas sensor technology (Zhang =t ol
To address these limitations, doping with other materials has been

(Uma and Shobana, 2023). Among these materials, LaFeOs is a widely proposed as an effective solution. For i doping with metak like
used ial in the £ v of gas palladi (Pd) enh its surface area and catalytic properties,

LaFeOy, a p-type semiconductor with an orthorhombic structure, is a resulting in ptional red activities attributed to its oxygen
highly attractive electroceramic ial b of its 21t ge capacity (Basahel v al, 2022). The Pd doping into graphene
chemical stability at high temperatures, mixed fonic/el can- ial lts in strong chemisorption adsarption and enhanced gas

ductivity, and its strong sensing performance for gases such as acetone,
formaldehyde, ethanol, SOz, NO3, CO, CHg, Oy, and O2 (Taouali et ol
2017), Its excedlent gas sensitivity and high thermal stability make it a
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sensing capabilities (Lu et 2l 2027), Thus, in this study, Pd is added as a
dopant in LaFeOs to enhance its gas-sensing properties.
Reduced graphene oxide (rGO) is recognised for unique prop
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