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Introduction

The field of application of the complex oxides with a perovskite structure (ABOs) is very wide: sensors and detectors, solar cells, photocatalysts and solid oxide
fuel cells. It was found that the defect formation in the crystal lattice of ABO; leads to a significant increase in catalytic activity, so perovskite compounds can be
used as alternative multifunctional catalysts for the neutralizing of diesel gases.

The atomic and electronic structure of YFeOs; at the formation of oxygen vacancies on the surface was studied using modern computer simulation methods.

Methods and calculation parameters

. Quantum Espresso software package (DFT+ pseudopotential) DOS for YFe03(100) and YFeO3(001)
. PBE functional
. 6x4x6 k-point grid for orthorhombic YFeOs cell
. Cutoff energy — 60 Ry
° Ultrasoft PP for Y, Fe, O from QE database
. Hubbard correction (DFT + U) with the Ues= 4 eV
. Spin-polarization (G-type anti-ferromagnetic order for Fe)
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g form ‘ Formation of an oxygen vacancy leads to the appearance of levels in the band
YFeO;. (85 = 0.25) — 01 3.69 gap, as well as to a partial delocalization of the 3d states of Fe. At the vacancy
formation on the YFeO3(010) surface there are distributed states corresponding
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In the case of the (001) and (100) surfaces there is a partial splitting of the peak
corresponding to the bulk states, this occurs due to the formation of the Fe-Fe
YFeOs.5(6 =0.0625) - 02 |3.42 0.29 bond when oxygen is removed from the surface and the surface layers are
included in the atomic relaxation process.
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YFeO; surfaces: (001), (010) and (100). The formation energies Formation of an oxygen complex on the YFe03(100) surface
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oo} E = Eipiae = Eas +5E02 ¢ An analysis of the electronic structure showed a partial delocalization of the 3d
‘Q‘a o '.‘ 'Y _‘-Q‘-. states of Fe atoms at the surface formation process, formation of an oxygen
[ o | ° vacancy, due to the appearance of Fe-Fe bond, enhances delocalization effect.
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unit cell cross-section; c) one vacancy per cell area increased by 4 times
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