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R 1 FeCOz Va1 MRV, A% £a, WIBME o METHIA S K

VIA3 a/A al(®) u
AL GGA-PW91 97.48 5.764 48.18 0.276
AL GGA-WC 93.33 5.649 48.69 0.279
A3 GGA-PBE 98.23 5.785 48.08 0.276
AR GGA-PBESOL 93.18 5.644 48.73 0.279
Sk [16] GGA 98.40 5.770 48.35 0.274
Sk [16] GGA+U(4 eV) 99.39 5.782 48.49 0.272
SCHik [16] GGA+U(5 eV) 99.46 5.786 48.46 0.272
SCHik [16] GGA+U(6 eV) 99.24 5.781 48.47 0.272

SRR [15) GGA 97.446 5.768 48.10 —
SEH 1] — 97.63 5.795 47.75 0.27
S [13] — 98.14 5.79709 47.73 0.275

SEH [21] — 97.064 5.798 47.73 —
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Abstract
The crystal structure, electronic configuration and electronic structure of siderite FeCO3 are studied by first-principles calculations
through the plane wave pseudo-potential method. The real antiferromagnetic (AFM) spin ordering state is considered. The pressure
increases up to 500 GPa under hydrostatic pressure condition. FeCOs transforms from high spin (HS) AFM state to low spin (LS)
nonmagnetic (NM) state in a pressure range between 40 and 50 GPa, accompaned with a volume collapse of 10.5%. Siderite FeCOs is
insulating before and after the phase transition, but the 3d electrons of Fe** ions for the LS-NM state are more localized, The band gap
increases with pressure increasing, and the LS-NM state moves into a more strong ionic state and no metal-insulator transition (MIT)

occurs.

Keywords: FeCOj3, phase transition, ab initio study, high pressure
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