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Abstract
La0.67Pb0.33Mn1x57 Fe1x O3 powders were prepared by the sol–gel method and their structural and magnetic
.
properties were investigated with X-ray and neutron diffraction, Mossbauer
spectroscopy and vibrating sample
magnetometer. Rietveld reﬁnements show that the samples adopt rhombohedral crystal structure with R3% c symmetry.
.
Mossbauer
spectra of La0.67Pb0.33Mn0.9957 Fe0:01 O3 have been taken at various temperatures ranging from 14 to 400 K.
.
Temperature dependence of Mossbauer
spectra are interpreted with anisotropic hyperﬁne ﬁeld ﬂuctuation.
r 2003 Elsevier B.V. All rights reserved.
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Observations of the colossal magnetoresistance
(CMR) and other intricate physical phenomena in
the
perovskite
manganite
oxides
La1xAxMn1y(TM)3+
O
(A=divalent
element,
y
3
TM=transition metal) have triggered renewed
attention to this class of materials. Their wideranging physical properties are sufﬁcient to attract
many scientists and engineers [1–2]. A number of
perovskite compounds in these series, which show
ferromagnetism and CMR for the y ¼ 0 samples,
have been synthesized and their crystal structures
and magnetic properties have been determined.
The substitution of the Mn ions by other transition
metal ions gives rise to changes in the
Mn3+:Mn4+ proportion and then alters the
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magnetic coupling between these ions, which is
reﬂected in a gradual weakening of the ferromagnetism as the doping level of the TM3+ ion
increases, with important modiﬁcations in the
magnetic and transport properties [3–5].
In this work, we have studied the structural and
magnetic properties of La0.67Pb0.33Mn1x57 Fex O3
(x ¼ 0:0; 0.01, 0.05) which have been prepared by
the sol–gel low-temperature method. For these
compositions the sol–gel fabrication process is the
most suitable due to the high diffusion ability of
the Pb ions. This method allows shorter reaction
times and lower temperatures than the ceramic
one. Weighted amounts of La-nitrate, Pb-acetate,
and Mn-acetate were dissolved in mixed solvent
[acetic acid:Ethanol=1:3]. For doping 57Fe to
.
facilitate Mossbauer
measurements, iron isotope was dissolved in a diluted HNO3 ﬁrst and
then the proper amount of 57Fe was added into the
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