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Mixed metal oxides possessing spinel structure exhibit interesting structural, electrical, magnetic and
catalytic properties. During the course of investigation, chromium substituted magnesium ferrites were
synthesized by co-precipitation technique using NaOH at a pH of 9.5. Formation of spinel phase was
identified using X-ray diffraction technique (CuK, 1.54056 A). All the compounds exhibited cubic spinel
symmetry and lattice constant varied between 8.40 and 8.33 A. They showed decreasing trend with

IF@yV,"tordS" increase in concentration of chromium. Infra-red spectral studies showed two strong bands one around
sz:tlheessis 600 cm~! which is attributed to the intrinsic vibrations of tetrahedral complexes and other at 400 cm™!
Characterization is due to octahedral one. The morphology and size of the particles was found by scanning electron micro-

scope while element compositions by elemental dispersive X-ray spectroscopy. The various compounds
of the system MgFe,_,CryO4 were also investigated for their thermal, electronic and magnetic hysteresis

Magnetic and electrical properties

studies.
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1. Introduction

AB,0,4 type of compounds with spinel structure show interest-
ing structural, electrical and magnetic properties, which vary with
the nature of the ions, their charge and site distribution amongst
tetrahedral and octahedral sites [1,2]. Among various oxides, tran-
sition metal oxides with iron oxides as their main component have
attracted the attention of physicists and technologist, since these
are magnetic semiconductors suitable for use in microwave devices
[3]. Magnesium ferrite is also a pertinent magnetic material show-
ing inverse spinel structure for wide applications owing to its high
resistivity, high Curie temperature and environmental stability. The
chromium substituted magnesium ferrite requires annealing tem-
perature of the order of 900°C to achieve the desired proportion
of the ion distribution on octahedral and tetrahedral sites [4]. This
ferrite is suitable not only for fundamental studies of structural and
magnetic properties but also for industrial applications. The com-
pounds of formula MgFe,_,Cry04 are suitable for the long wave part
of high frequency range as they have very low dielectric losses [5].
At present, several chemical methods including co-precipitation,
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solid-state reaction, sol-gel, citrate precursor etc. have been used
to prepare the MgFe,04 [6-10].

In the present work, Cr substituted magnesium ferrites were
prepared by co-precipitation method. The structural and magnetic
properties of the compounds were studied, which mainly concern
the experimental results due to chromium substitution on the var-
ious properties of magnesium ferrite

2. Experimental

The mixed metal oxide system MgFe,_,Cr,O4 with composition x=0.0, 0.5, 1.0,
1.5 and 2.0 were prepared by co-precipitation method [11,12]. It is economical for
producing large quantity of small and uniform particles which is somewhat dif-
ficult in other methods such as ceramic due to the agglomeration of particles.
Co-precipitation gives the compounds of good chemical homogeneity, high purity
and lower sintering temperature than the ceramic. So, obviously there is a differ-
ence in the morphology and properties of compounds prepared by co-precipitation
than the ceramic method. Initially, calculated amount of each chloride (AR Grade)
were weighed carefully on microbalance and dissolved in doubly distilled water.
The precipitation was carried out at a controlled pH of 9.0-9.5 using 10% NaOH
solution. It was heated on water bath (95-100°C) for 4 h and was oxidized by 30%
H,0, with constant stirring at the same temperature. The precipitate was filtered
and washed with doubly distilled water in order to remove excess alkali and Cl-
ions. The compounds were dried at 110°C in an oven and finally sintered at 900°C
for 6 h.

The powders were mixed with 2% PVA binder for granulation. The granulated
powders were pressed into pellets of 1.25 cm diameter and 0.15 cm thickness under
a pressure of 10 ton.



