Copyright © 2018 by American Scientiﬁc Publishers

Science of
Advanced Materials

All rights reserved.
Printed in the United States of America

Vol. 10, pp. 686–689, 2018

www.aspbs.com/sam

Magnetic Properties of YFe0.7 Mn0.3 O3 Investigated
with Mössbauer Spectroscopy
Jung Tae Lim1 , Sam Jin Kim1 , Jung Chul Sur2 , and Chul Sung Kim1, ∗
1
2

Department of Physics, Kookmin University, Seoul 02707, Korea
Division of Mircoelectronics and Display Tech Wonkwang University, Iksan 54538, Korea

ARTICLE

ABSTRACT
The polycrystalline YFe0.7 Mn0.3 O3 sample was synthesized by using standard solid state reaction method. The
crystalline structure and magnetic properties of sample were investigated with X-ray diffractometer (XRD),
vibrating sample magnetometer (VSM), and Mössbauer spectroscopy. From the reﬁned XRD patterns at 295 K,
YFe0.7 Mn0.3 O3 sample was found to be single-phased with the Bragg factor (R B ) and structure factor (R F )
of 3.88 and 3.67%, respectively. The YFe0.7 Mn0.3 O3 sample was determined to be orthorhombic with space
group Pnma, and lattice constant a0 , b0 and c0 of sample were 5.647, 7.544 and 5.273 Å, respectively. Based
on the ﬁeld-dependent magnetization curves of YFe0.7 Mn0.3 O3 sample up to 10 kOe at 295 K, the sample
shows weak ferromagnetic behavior because of Fe–O–Fe and Fe–O–Mn. From the temperature dependence of
magnetization curves under 100 Oe between 4.2 and 300 K, YFe0.7 Mn0.3 O3 sample show spin reorientation from
antiferromagnetic to weak ferromagnetic around 265 K. We have obtained Mössbauer spectra of YFe0.7 Mn0.3 O3
sample at various temperature ranging from 4.2 to 295 K. Mössbauer spectra were least-square ﬁtted as a
function of the Fe atom distribution below Curie temperature (T C ). From the analyzed Mössbauer spectra,
YFe0.7 Mn0.3 O3 sample have shown abrupt changes in the magnitude and slope of hyperﬁne ﬁeld (H hf ) and
electric quadrupole shift (E Q ) around spin reorientation temperature. In addition, the obtained value of isomer
shift () show that the charge state of Fe ions is Fe3+ high spin.
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1. INTRODUCTION
The multiferroic materials have been extensively the
subject of intense study due to the new device applications
such as information storage process, multiple-state memory and magnetoelectric sensor devices, because the electric or magnetic properties can be controlled by external
magnetic or electric ﬁeld. However, in most of the materials reported so far, the practical application is limited by
low temperature and weak coupling.1–4 Recently, RFeO3
(R = rare-earths or yttrium) was found to be ferroelectricity. Therefore, RFeO3 (R = rare-earths or yttrium) with
ferroelectric-antiferromagnetic coupling have been extensively investigated for the multiferroic materials.5 6 The
YFeO3 has orthorhombically distorted perovskite structure with six Fe ions around the FeO6 octahedral site
and the antiferromagnetic or weak ferromagnetic order
in Fe–O–Fe super-exchange bond angle.7 The origin of
weak ferromagnetic order is attributed to antisymmetric Dzyaloshinskii-Moriya exchange interaction between
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neighbouring spins7 8 Especially, Mn-doped YFeO3 shows
difference in the dielectric and magnetoelectric (ME) effect
due to spin reorientation from coexistence of antiferromagnetic and weak ferromagnetic order.6 8 9
In this paper, we have studied the crystalline and magnetic properties of YFe07 Mn03 O3 sample to investigate by
using XRD, VSM, and Mössbauer spectrometer.

2. EXPERIMENTAL DETAILS
2.1. First Experiment
Synthesis of the polycrystalline YFe07 Mn03 O3 sample was
carried out by the solid-state reaction method with the
starting reagent of high purity Y2 O3 (99.99%), -Fe2 O3
(99.999%), and MnO2 (99.99%) powder. The mixture in
appropriate stoichiometric ratio for YFe07 Mn03 O3 was
ground for 1 h and calcined at 1100  C for 5 h in air. Then,
the calcined powder was pelletized into a cylindrical pellet
under 2000 kgf/cm2, and sintered at 1200  C for 12 h in
air at a rate of 120  C/hour. Finally, to obtain good homogeneity, the sintered powder was sintered again at 1300  C
for 30 h in air.
The crystalline structural properties and phase purity
of YFe07 Mn03 O3 sample were investigated by XRD with
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