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1. Introduction. Many high-valence transition metal 
oxides are mixed-valence compounds. Compounds with 
the Fe4+ electronic state are quite rare. In the high spin d4 
configuration with octahedral coordination, there are four 
half-filled orbitals, three with lower energies (tzg) and one 
with a higher energy (eg). The charge disproportionation 
scheme of Fe4+ into Fe4"' was first pointed out by 
Takano [ 11 on his Mossbauer ( M S )  studies of CaFeO3: 

(1). 
In his studies 6(T) approached 1 at low temperature as 

was clearly shown by the presence of two distinct spectral 
components characterized by their isomer shift (IS) and 
hyperfine field (HM) values. Another MS observation of 
valence disproportionation was reported by Battle et al. 
[2] in the case of the cubic perovskite Sr~LaFe30s+,. 
There all Fe cations become electronically equivalent to a 
mixed-valence state with the nominal charge of 6 = +1. 
Both states coexisted over a wide temperature range. 
2. Experimental and Discussion. In what follows we 
report MS studies performed in the stoichiometric 
Sr3Fe207. The sample was synthesized under high oxygen 
pressure by the solid-solid reaction of SrO and Fe203, the 
latter enriched to 20% 57Fe. The crystal structure reveals 
double-layers of corner-sharing FeO6 units stacked along 
the c-axis of the tetragonal lattice. At ambient pressure it 
orders antiferromagnetically at T < TN (110 K), High 
pressures (Hp) were generated by a diamond anvil cell;. 
details of the HP-MS setup are published [3]. Measure- 
ments were carried out in the 0 - 25 GPa and 5 - 300 K 
ranges. Mossbauer spectra at ambient and low pressure 
show two magnetic sextet components of equal abun- 
dance with values of HM of 26 and 39 T and IS of -0.19 
and +0.15 mm/sec, respectively, obtained from a least- 
squares-fit of the Mossbauer Hamiltonian to the experi- 
mental data (see Fig.1). The presence of the two equally- 
abundant components suggests two distinct electronic 
states arising from a valence disproportionation of the 
tetravalent state, as in Eq. 1. The component with HM = 
39 T and IS = +0.15 mm/s was assigned to the Fe4-& 
state. The charge states remain disproportionated up to 
about 12 GPa with only small changes in the hyperfine 
values. 

In the 15 to 18 GPa range both components are still 
observable, although the values of H M  and IS are merging. 
Finally, at P 2 18 GPa a single magnetic component ap- 

2Fe 4+ (t,,o*')++Fe 3 4-6 (t,,e, 3 1-6 )+E 4+6 (t2,eg 3 1-6 ) 

pears, indicative of the stabilization by pressure of a pure 
tetravalent state. This valence state is characterized by BM 
= 27 T and IS = 0.02 m m / s  and is stable at least to 25 
GPa, the highest pressure measured. 
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Fig.1. Typical Mossbauer spectra of Sr3F%O7 at T=50 K, 
depicting the pressure-evolution of the disproprtionated state 
into the final pure Fe& state at P > 18 GPa. The dotted-line 
curves correspond to the two Fe4"& valence configura- 
tions (see text). A pressure dependence of Bhf within the 
subspectra is evident in the 12 - 21 GPa range. 
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