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Abstract

The iron-doped perovskite La0.67Sr0.33Mn0.99
57Fe0.01O3 compound has been studied by X-ray diffraction, M .ossbauer

spectroscopy, and vibrating sample magnetometry. The single phase of the polycrystalline La0.67Sr 0.33Mn0.99
57Fe0.01O3

powder has been prepared by a water-based sol–gel method. Crystalline La0.67Sr0.33Mn0.99
57Fe0.01O3 was a

rombohedral structure with lattice parameters a0 ¼ 5:480 (A, a ¼ 60:2591: M .ossbauer spectra of La0.67Sr0.33Mn0.99
57-

Fe0.01O3 have been taken at various temperatures ranging from 20 to 400K. Analysis of 57Fe M .ossbauer spectrum has

considered anisotropic hyperfine field fluctuation. Temperature dependence of anisotropy energy is calculated from the

relaxation rate.
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Interest in the transport and magnetic properties of

oxide perovskite systems belonging to the A1�xBxMnO3
(A=La, Nd, Y; B=Sr, Ca, Ba) family has grown rather

sharply during the past few years since the discovery of

‘‘colossal magnetoresistance’’ (CMR) in such (xB0:33)
compounds [1]. The metal-insulating transition is known

to be dependent on the Mn–O–Mn bond angle and bond

length. Double exchange [2–4] has been used to explain

qualitatively the transport phenomena as well as the

magnetic ordering observed in these perovskite oxides.

The objective of the present research is to elucidate the

role of the manganese ion in the CMR effect by

replacing it with a similar transition metal, Fe. The

similar ionic radii of Fe3+ and Mn3+ mean that lattice

distortion effects of the substitution may be ignored, and

the electronic structure can be studies. Polycrystalline

samples of La0.67Sr0.33Mn0.99
57Fe0.01O3 have been pre-

pared with the aim of investigating the influence of the

presence of a metal, which favors an antiferromagnetic

coupling in the Mn–O layer.

A single phase of the polycrystalline perovskite

powder has been prepared by a sol–gel method. Sol–

gel process [5] offers unique advantages including low-

temperature synthesis, high purity and homogeneity,

precise composition control and versatile formation of

powder and thin film. Stock solutions of

La0.67Sr0.33Mn0.99
57Fe0.01O3 were prepared from

La(NO3)2, Sr(CH3CO2)2, and Mn(CH3CO2) � 4H2O,

which were dissolved into acetic acid and ethanol. For

doping 57Fe to facilitate M .ossbauer measurements, iron

was dissolved in a diluted HNO3 first and then proper

amount of 57Fe was added to the prepared stock solutions.

The solutions were refluxed at 801C for 24h, then distilled

H2O was added for hydrolysis. Dried sol–gel was prepared

through vacuum distillation of the solution and was dried

in a hot oven. Powder samples were obtained after a heat

treatment at 12001C in O2 for 6h.

Crystalline structure of the La0.67Sr0.33Mn0.99
57-

Fe0.01O3 powders was characterized by X-ray diffraction

(XRD) using CuKa radiation. Magnetic properties were

characterized by vibrating sample magnetometer

(VSM), and M .ossbauer spectroscopy with a 57Co(Rh)

source.

Fig. 1 shows X-ray diffraction (XRD) patterns for

polycrystalline La0.67Sr0.33Mn0.99
57Fe0.01O3 powder.

The sample was of single phase without different

diffraction patterns. La0.67Sr0.33Mn0.99
57Fe0.01O3 has a

rhombohedral structure with a0 ¼ 5:480 (A, a ¼ 60:2591:
Magnetic properties of La0.67Sr0.33Mn0.99

57Fe0.01O3
were studied by the magnetization loops (M2H)
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