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Table 1 Calculated results for single atom and bonds in this paper and other works

Single atom/chemical bond Parameter PBE PW9I1 Reference value
Fo Multiplicity 5 5 51l
Low energy/eV -3.4638 -3.0573 -
c Multiplicity 3 3 30
Low energy/eV -1.2591 -1.2087 -
Mn Multiplicity 6 6 6l
Low energy/eV -5.1680 -4.8545 -
Multiplicity 7 7 7
Fe-Fe Bond length/ X 0.1 nm 1.9819 1.9792 Exp. 2.02M/PBE 1.981*%
Bond energy/eV 2.5219 2.9335 PBE 2.03"%/LDA3.54™%
Multiplicity 3 3 3
Fe-C Bond length/ X 0.1 nm 1.5796 1.5737 Exp. 1.5693/PBE 1.590
Bond energy/eV 5.2078 5.4924 NL. 4.94™/DA 6.211*%
Multiplicity 10 10 10
Fe-Mn Bond length/X 0.1 nm 2.3836 2.3775 Exp. 2.420°
Bond energy/eV 1.6750 1.8135 PBE 1.76"7/pwo1 1.57™"
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Fig.2 Equilibrium adsorption of O, on different sites of Fe-termination surface
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Fig.4 Equilibrium adsorption of O, on different sites of Mn-termination surface
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Density Functional Theory of O, Adsorption and Dissociation of Fe3;MnC(001) Surface

Niu Xuelian®, Julius Jellinek?
(1. School of Marine Science and Environment Engineering, Dalian Ocean University, Dalian 116023, China)

(2. Argonne National laboratory, Illinois 60439, USA)

Abstract: The absorptive characters of O, on Fes;MnC(001) surface at three different sits (top, bridge and hollow) and effect of C on the
magnetic properties of Fez;Mn were investigated by the generalized gradient approximation (GGA) based on density functional theory
(DFT). The results indicate that O, tends to be vertically over the four-coordination vacancy hollow site. For Oxygen atom adsorption, it
has a larger adsorption energy when oxygen atoms occupy the adjacent four-coordination vacancy hollow site. The dissociative adsorption
of oxygen molecules occurs on the surface with Mn as the surface atom, and the bridge adsorption is the most favorable adsorption site.
Meanwhile, carbon atom not only increases the magnetization hybridization of matrix, but also inhibits antiferromagnetic interaction of the
adjacent Fe and Mn atoms.
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