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Abstract

Magnesium-substituted Ni-ferrite (Mg N1, - Fe-Oy4: 0 <x < 1) nanoparticles were prepared by sol-gel method and were annealed
at 350 °C and 900 °C in air. All the as-prepared samples and the samples annealed at 550 °C were single phase whereas some
additional peaks of a-Fe05 was observed for the samples annealed at 900 °C. Lattice constant increased with the increase n
Mg™" concentration. Crystallite size did not show any systematic variation with the increase in Mg" concentration and was
increased afler annealing in these nanoparticle samples. The highest Mg values of 42 and 46 emu/g were observed at 300 and
60 K respectively for the as-prepared sample with x=0.05 and the lowest values of 21 and 26 emu/g were observed at 300 and
60 K respectively for the 550 °C-annealed sample with x= 1. The magnetization and coercivity decreased with the increase in
Mg™" concentration. The non-saturation behavior was found to be increased with the increase in Mg™* concentration in these
samples. The observed magnetic behavior can be understood on the basis of increase in nonmagnetic Mg™" concentration, cation
distribution in the lattice sites, growth of crystallite size, and the decrease in anisotropy with the increase in Mg concentration in

these nanoparticle samples.
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1 Introduction

Ni-ferrites (NiFe,0,) with several interesting properties like
moderate saturation magnetization. low coercivity, low elec-
trical losses. high electrical resistivity, and good chemical sta-
bility find many applications in technology, environmental.
and biomedical ficlds [1. 2]. Ni-ferrite has inverse spinel struc-
ture with 8 Fe** in the tetrahedral A-sites and the rest & Fe**
together with 8 Ni** in the octahedral B-sites in the unit cell
[3]. When these ferrites are prepared in nanoscale, its physical
propertics are modified due to smaller crystallite sizes and
their distribution in the nanomaterial samples. The magnetic
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propertics of these ferrites can also be modified by substituting
different cations and site occupancy of these cations in the
spinel structure. Mg™™ is a nonmagnetic ion with no unpaired
clectron and prefers to occupy the B-site in the spinel struc-
tre. So, the substitution of Mg** in place of Ni*™ is expected
to modify the super-exchange interaction and the physical
properties of Ni-ferrite [4-6].

Substitution of Mg”* has been reported to modify the elec-
trical, optical, electrochemical, and photocatalytic properties
of Ni-ferrite nanoparticles. Hirthna et al. reported the decrease
in dielectric properties and increase in clectrical conductivity
with increasing Mg®™ concentration in Mg Ni,_Fe,0, nano-
particles [4]. The dielectric properties of Mg, Ni, - Fe,0,
nanoparticles have also been studied by many other re-
searchers [7-9]. Shobana et al. suggested from their electro-
chemical study that Mg™" substituted Ni-ferrite nanoparticles
can be used as anode material for rechargeable batteries [10].
Nadumane et al. studied that Mg™* substituted Ni-ferrite nano-
particles show better photocatalytic properties than the Ni-
ferrite nanoparticles [11]. In the present work. we studied the
effect uf'Mgl' concentration and annealing temperature on the
magnetic behavior of Mg, Ni, - Fe;O,4 nanoparticles prepared
by sol-gel method.
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