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ABSTRAK 

MEYRA NURSAHADA. Pendekatan Teoretis Model Adsorpsi Karbon Dioksida 

pada Perovskit SrBO3 (B = Co, Fe, Mn) Menggunakan Density Functional Theory. 

Dibimbing oleh KOMAR SUTRIAH dan MOHAMMAD KHOTIB. 

 

 Perovskit oksida berbasis Sr (SrBO3) berpotensi sebagai adsorben CO2 

karena kestabilan dan selektivitasnya yang unggul. Penelitian ini bertujuan 

menghitung energi adsorpsi CO2 pada permukaan perovskit SrBO3 (B = Co, Fe, 

Mn) menggunakan Density Functional Theory (DFT) dan menjelaskan peran kation 

B dalam sistem adsorpsi untuk menentukan kation B paling potensial dari logam 

transisi yang dipilih. Sistem adsorpsi dengan konfigurasi H1, H2, dan V dioptimasi, 

kemudian energi adsorpsi CO2 dihitung menggunakan fungsi pertukaran-korelasi 

GGA-PBE. Konfigurasi H2 sebagai konfigurasi paling stabil pada ketiga perovskit 

menghasilkan energi adsorpsi sebesar −3,688 eV (SrCoO3), −3,967 eV (SrFeO3), 

dan −4,094 eV (SrMnO3). Perbandingan struktur elektronik perovskit murni dengan 

konfigurasi H2 mengungkapkan perbedaan energi adsorpsi dikendalikan oleh 

tingkat kovalensi ikatan B−O dan konfigurasi elektron kation B. Berdasarkan hasil 

kalkulasi, energi adsorpsi, derajat aktivasi geometri CO2, dan perubahan struktur 

elektronik, perovskit SrMnO3 menunjukkan kemampuan adsorpsi terbaik.  

 

Kata kunci: adsorpsi, DFT, karbon dioksida, kation B, perovskit oksida. 

 

ABSTRACT 

MEYRA NURSAHADA. Theoretical Study of Carbon Dioxide Adsorption on 

SrBO3 Perovskites (B = Co, Fe, Mn) Using Density Functional Theory. Supervised 

by KOMAR SUTRIAH  and MOHAMMAD KHOTIB.  

 

Strontium-based oxide perovskites (SrBO3) have attracted considerable 

attention as CO2 adsorbents owing to their excellent stability and selectivity. This 

study aimed to calculate the CO2 adsorption energies on SrBO3 (B = Co, Fe, Mn) 

perovskite surfaces using Density Functional Theory (DFT) and to explain the role 

of B-site cations in the adsorption mechanism in order to identify the most 

promising transition metal among the selected compositions. Adsorption systems 

with H1, H2, and V configurations were geometrically optimized, and the CO2 

adsorption energies were calculated using the GGA-PBE exchange-correlation 

functional. The H2 configuration was found to be the most stable adsorption mode 

for all three perovskites, yielding adsorption energies of −3,688 eV (SrCoO3), 

−3,967 eV (SrFeO3), and −4,094 eV (SrMnO3). Comparison of the electronic 

structures of the pristine perovskites and the H2 adsorption systems revealed that 

the differences in adsorption energies are governed by the covalency of the B−O 

bond and the electronic configuration of the B-site cation. Based on the calculated 

adsorption energies, the degree of CO2 geometric activation, and the electronic 

structure modifications, SrMnO3 exhibited the most favorable CO2 adsorption 

performance among the investigated systems.  

 
Keywords: adsorption, B cation, carbon dioxide, DFT, perovskite oxide.  
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