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Abstract
Perovskite Gd
Sr FeO
(x"0.25 and 0.75) powders have been studied by X-ray di!raction, Mohr's salt analysis,
\V V
\W
vibrating sample magnetometer, and MoK ssbauer spectroscopy. X-ray di!raction patterns show that their crystal
structures are orthorhombic for x"0.25 and cubic for x"0.75. Fe MoK ssbauer spectra of the Gd
Sr FeO
have
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been taken at various temperatures ranging from 4.2 to 850 K. It is found that NeH el temperatures for x"0.25 and 0.75
are 685 and 270 K, respectively. MoK ssbauer spectra of Gd
Sr
FeO
powders have been taken at various
   
\W
temperatures ranging from 13 to 620 K. The NeH el temperature decreases with the increase of the Sr concentration, which
suggests that the superexchange interaction for Gd}Fe}O}Fe is stronger than that for Sr-Fe-O-Fe. MoK ssbauer spectrum
at 13 K consists of magnetic sextet components arising from di!erent charge states of iron ions. In the orthorhombic
phases (x"0.25), the charge states coexist Fe> and Fe>(high spin) and the charge states coexist Fe> and Fe>(low
and high spin) in the cubic phases (x"0.75). Magnetic susceptibility measurements by using a vibrating sample
magnetometer show that Gd
Sr FeO
behavior is weak-ferromagnetic due to canted spin for x"0.75 and
\V V
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antiferromagnet for x"0.25.  2000 Elsevier Science B.V. All rights reserved.
Keywords: MoK ssbauer spectroscopy; Mohr's salt; Superexchange interaction; Weak-ferromagnetic

The perovskite RFeO (R"rare earth) has the ability

to stabilize cation unusually high oxidated states and the
anion sublattice can accommodate a high concentration
of vacant sites. In the case of R
Sr FeO , it is possible
\V V

to control the hybridization (t ) between Fe and O states

by changing the average ionic radius of the A-site (R,Sr)
[1]. The crystal structure of GdFeO with a space group

Pb is known to be an orthorhombic structure [2}3]. It

is known to be weak-ferromagnetic with a NeH el temperature of 657 K. Stoichiometric SrFeO containing Fe>

has the cubic structure and antiferromagnetic behavior
below a NeH el temperature of ¹ "130 K [3]. In this
,
study, the solid solutions of the Gd
Sr FeO
(x"
\V V
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0.25 and 0.75) were prepared and their structures were
analyzed by using X-ray di!raction. The mixed valence
states were investigated by Mohr's salt analysis and MoK ssbauer spectroscopy.
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The Gd
Sr FeO
powders with the compositions
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of x"0.25 and 0.75 were prepared as follows; Starting
materials were Gd O , SrCO , and Fe(NO ) ) 9H O
 



with high purity. Appropriate amounts of the mixtures
were dissolved in dilute nitric acid. The solution was
evaporated over a burner #ame and then heated at 8003C
for 4 h. The samples were "red at 13503C under an
atmosphere for 48 h and air-quenched. X-ray di!raction
patterns of the samples were obtained by using CuK
a
radiation. MoK ssbauer spectroscopy of the electromechanical type [4] was used in the constant-acceleration mode. Titration of residual Fe> and K Cr O
  
using Mohr's salt gave the amount of Fe> and the
oxygen content of each sample. The magnetization of the
samples was measured with a vibrating sample magnetometer (VSM).
X-ray di!raction patterns of the samples were
obtained at a scanning speed of 0.253 advance (2h) per
min. Every peak in the patterns of Gd
Sr FeO
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with x"0.25 was indexed on a perovskite structure with
an orthorhombic symmetry and the symmetry was
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