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Fig.1 Crystal model of chalcopyrite and magnetic setting scheme
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Table 1 Crystal energy under different calculation conditions
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Table 2 Lattice parameters of chalcopyrite under different calculation conditions
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Fig. 2 Effects of magnetism and U value settings on chalcopyrite band structure. The Fermi level (Ej) is set at the zero of the energy
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Table 3 Band gap of chalcopyrite under different calculation
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Fig. 3 Effect of magnetism on the surface structure of chalcopyrite
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Fig. 4 Effect of magnetism on the adsorption of Z-200 on the surface of chalcopyrite
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Influence of magnetic Setting and U Value Correction on the Functional Theory
Calculation of Chalcopyrite
LI Yugqiong', JIAN Sheng’, CHEN jianhua'
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2. Kunming Metallurgical Research Institute Co Ltd, Kunming 650031, Yunnan, China

Abstract: Chalcopyrite has antiferromagnetic properties, and the magnetic setting is very important for the accuracy of
the calculation when using density functional theory (DFT) method. In addition, the correction of the Hubbard U value for
the Fe 3d orbital with strong electron correlation is also very important for the correct electronic structure. The effects of
ferromagnetism, antiferromagnetism and Hubbard U correction on the density functional theory of chalcopyrite were
studied. The results showed that the lattice constant deviated far from the experimental value when the U value was not
used, and the lattice parameters and band gap of chalcopyrite were very close to the experimental value only when the U
value of 2.0 eV and antiferromagnetism were set simultaneously. Without magnetic setting, the surface structure relaxation
was large, and ethyl thiocarbamate (Z-200) could not adsorb on the surface. The effect of ferromagnetic setting on the
structural relaxation of Cu atoms was greater than that of Fe atoms, and the effect of antiferromagnetic setting on the
relaxation of these two metal elements was the same, both of which were approximate plane structures after bonding with
S. In addition, the adsorption of Z-200 on the ferromagnetic surface was weaker than that on the antiferromagnetic surface.
The results show that the antiferromagnetic setting and Hubbard U correction are very important for density functional
theory calculation of chalcopyrite. This study provides a reference for density functional theory calculation of chalcopyrite.
Keywords: chalcopyrite; density functional theory calculations; antiferromagnetism; Hubbard U value
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