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Abstract
The crystal structure of the high-pressure Mg2Cr2O5 phase was studied by single-crystal X‑ray diffraction (XRD) analysis for the recovered samples. The 61 parameters including anisotropic displacement parameters of each atom and site occupancies of Mg and Cr in cation sites were refined with R1 =
1.26%, wR2 = 4.33%, and Sfit = 1.265 for 470 unique reflections. The results show that the structure of
the recovered Mg2Cr2O5 phase is the same as modified ludwigite (mLd)-type Mg2Al2O5 [space group:
Pbam (no. 55)], and the lattice parameters are a = 9.6091(2), b = 12.4324(2), c = 2.8498(1) Å (Z = 4).
The refined structure of the Mg2Cr2O5 phase has four (Mg,Cr)O6 octahedral sites and a MgO6 trigonal
prism site, and is similar to but distinct from that of CaFe3O5-type Mg2Fe2O5 phase, which has two
octahedral sites and a bicapped trigonal prism site with two longer cation-oxygen bonds. The isotropic
atomic displacement parameter of the trigonal prism site cation in mLd-type Mg2Cr2O5 is relatively
small compared with that of CaFe3O5-type Mg2Fe2O5, suggesting that the trigonal prism site is less
3+
flexible for cation substitution than that of CaFe3O5-type structure. To stabilize mLd-type A2+
2 B2 O5
phase, it would be an important factor for the B3+ cation to have high octahedral-site preference, resulting in only A2+ cation being accommodated in the tight trigonal prism site. Our study also suggests that
mLd-type phase with (Mg,Fe2+)2Cr2O5 composition would crystallize as one of decomposed phases of
chromitites, when the chromitites were possibly subducted into the mantle transition zone.
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Introduction
New high-pressure phases of A 22+B 23+O 5 stoichiometry
have been recently reported: modified ludwigite (mLd)-type
Mg2Al2O5, Fe2Cr2O5, and Mg2Cr2O5 (Pbam) (Enomoto et al.
2009; Ishii et al. 2014, 2015) and CaFe3O5 (or Sr2Tl2O5)-type
3+
Fe2+
2 Fe2 O5 and Mg2Fe2O5 (Cmcm) (Lavina et al. 2011; Evrard
et al. 1980; Boffa Ballaran et al. 2015). These high-pressure
phases are formed by decomposition of A2+B3+
2 O4 spinel-phases
at high pressure. Figure 1 shows mLd-type and CaFe3O5-type
structures in A2B2O5 composition. The mLd structure has four
different (A,B)O6 octahedral sites with partially disordered A2+
and B3+ and a AO6 trigonal prism site in tunnel space surrounded
by the edge- and corner-sharing octahedra. The CaFe3O5-type
structure has a slightly different octahedral framework in which
the coordination environment of cation in tunnel space is a trigonal prism with two longer cation-oxygen bonds. However, it
is not clear what factors are important to stabilize mLd-type and
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CaFe3O5-type structures.
MgCr2O4 spinel is a dominant component of natural magnesium chromite. Chromian spinels containing high-pressure minerals (e.g., diamond and coesite) were discovered in chromitites
in the Luobusa ophiolite, Tibet (Yang et al. 2007; Yamamoto
et al. 2009; Dobrzhinetskaya et al. 2009). High-pressure and
high-temperature phase relations in MgCr2O4 were investigated
to examine the possible deep-mantle cycle of the chromitites
by Ishii et al. (2015). They showed that at 12–15 GPa above
1100 °C, spinel-type MgCr2O4 first decomposes into a mixture
of Mg2Cr2O5 phase + Cr2O3 eskolaite. The two-phase assemblage
changes to CaTi2O4-type MgCr2O4 at 17–19 GPa. Therefore,
Mg2Cr2O5 phase may be potentially one of P-T indicators for
the chromitites derived from the mantle. Ishii et al. (2015) also
showed that, with the Rietveld analysis of the powder X‑ray
diffraction data, the structure of the Mg2Cr2O5 phase recovered
from 15 GPa and 1600 °C is the mLd-type structure, which is
the same as a high-pressure Mg2Al2O5 phase first reported by
Enomoto et al. (2009). However, atomic displacement parameters
of all the atoms and cation occupancies in all the cation sites of
the mLd-type Mg2Cr2O5 have not been precisely determined.
In this study, to obtain more refined structure parameters
2113

