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ABSTRAK

Etanol merupakan salah satu jenis alkohol yang mudah menguap dan terdapat dampak
negatif bagi kesehatan dan lingkungan sehingga diperlukan pengembangan komponen
penginderaan gas etanol yaitu sensor gas. LaFeOs; merupakan material perovskite ABOs
yang banyak diaplikasikan pada sensor gas karena komposisi materialnya dan stabilitas
parameter penginderaannya. Namun, LaFeO3z masih terbatas sifat penginderaan gasnya
sehingga diperlukan doping dalam peningkatan kinerja sensor gas yaitu Paladium. Selain
itu, ditambahkan juga lapisan rGO untuk memperkuat energi adsorpsi. Pada penelitian ini
dilakukan proses Density Functional Theory (DFT) dengan metode SCF, vc-relax, bands,
serta post-processing bands. Hasil dari energi adsorpsi molekul gas etanol pada Pd-
LaFeOs; -2,01 eV dan Pd-LaFeO:@rGO -2,29 eV. Penambahan rGO diketahui
meningkatkan energi adsorpsi (negatif). Kemudian, untuk nilai band gap Pd-LaFeOs;
sebelum terpapar gas 2,34 eV dan saat terpapar 2,06 eV. Kemudian, Pd-LaFeOs;@rGO
sebelum terpapar sekitar 0,11 eV dan saat terpapar 0,05 eV. Penyempitan struktur pita
energi membuat nilai energi celah pita mengecil akibat terciptanya banyak hole. Dari
hasil perubahan antara energi adsorpsi dan celah pita diketahui bahwa penambahan rGO
pada Pd-LaFeOs; potensial untuk dijadikan kandidat aplikasi sensor gas dari sisi kuatnya

adsorpsi dan rendahnya band gap.

Kata Kunci : Sensor gas, LaFeOs, Palladium, reduce graphene oxide, density functional

theory
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ABSTRACT

Ethanol is a type of volatile alcohol that poses negative effects on health and the
environment, necessitating the development of ethanol gas sensing components, namely
gas sensors. LaFeQs is a perovskite ABOs material commonly used in gas sensors due to
its material composition and stable sensing parameters. However, LaFeOs has limited gas
sensing capabilities, requiring enhancement through doping with Palladium to improve
sensor performance. Additionally, an rGO layer is added to strengthen adsorption energy.
This study employed Density Functional Theory (DFT) using SCF, vc-relax, bands, and
post-processing bands methods. The results showed ethanol gas molecule adsorption
energy on Pd-LaFeOs; was -2,01 eV and on Pd-LaFeO;@rGO was -2,29 eV. The addition
of rGO is known to increase (negative) adsorption energy. Furthermore, the band gap of
Pd-LaFeOs; before gas exposure was 2,34 eV and 2,06 eV when exposed. For Pd-
LaFeOs;@rGO, the band gap was around 0,11 eV before exposure and 0,05 eV when
exposed. The narrowing of the energy band structure reduced the band gap value due to
the creation of more holes. The results indicate that adding rGO to Pd-LaFeQOs is a

promising candidate for gas sensor applications, given its strong adsorption and low band

gap.

Keywords: Gas sensor, LaFeO3, Palladium, reduced graphene oxide, density functional

theory
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