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Quantum-chemical simulation of N-doped Co3O4 

 
G.Kaptagay

1
, Yu.Mastrikov

2
, E.Kotomin

2
, N.Sandibaeva

1
, A.Kopenbaeva

1
, G.Baitasheva

1
 

 
1
Kazakh State Women’s Teacher Training University, Kazakhstan, Almaty, Aiteke bi, 99 

2
Institute of Solid State Physics, University of Latvia, Riga, Kengarags, 1 

 

E-mail: gulbanu.kaptagai@mail.ru 

 

Calculations were performed using the DFT method as implemented in the computer code 

VASP 5.4[1]. Core electrons were substituted with the US potentials with the PAW method [2]. 

Exchange-correlation described by the PBE functional [3]. The Hubbard correction U-J=3eV [4] 

was applied to d-electrons of Cotet as well as Cooct atoms [5]. For defects modeling cubic 56-atom 

supercell model has been used. For Brillouine zone [6] was sampled with the 2x2x2 Monkhorst-

Pack scheme. 

Plain-waive basis set has the kinetic energy cut-off of 550eV. Charge redistribution was 

analysed by the Bader method, as implemented by Henkelmann et al. 

Doping by nitrogen was performed by substitution of oxygen atoms. Four concentrations 

have been tested – 1, 2, 4 and 8 N per 32(O+N) atoms. There are five nonequivalent distances 

between 32 e sites in the supercell – 1-4 and 6NN. Some coordination spheres are split to the 

subspheres with a small deviation in distances as shown in Fig. 22. 
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Fig. 22 Nearest Neighbours of 32e-32e sites of Co3O4 structure, symmetry group 227. 
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