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Li0.5Fe2.5O4 powders were prepared by high temperature thermal decomposition �HTTD� and
sol-gel methods. The sample prepared by HTTD method �SA� has space group of Fd3m. The
samples annealed at 700 °C �SB� and quenched at 1000 °C �SC� prepared by sol-gel method have
space groups of P4332 and Fd3m, respectively. The saturation magnetizations �Ms� for the sample
prepared by HTTD method �SA� at room temperature is 55 emu/g and those for the samples
annealed at 700 °C �SB� and quenched at 1000 °C �SC� prepared by sol-gel method are 59 and
62 emu/g, respectively. In contrast, the coercivity �Hc� values of the each sample are 4.1, 93.7, and
9.1 Oe, respectively. Mössbauer spectra of each sample have been obtained from 4.2 to 700 K. The
valence state of Fe ions for the tetrahedral �A� and octahedral �B� sites is Fe3+. Mössbauer spectrum
of the sample prepared by HTTD method shows superparamagnetic behavior at room temperature,
while in case of sol-gel method, Mössbauer spectra show ferrimagnetic state of six line having the
hyperfine field �Hf� values of 518 kOe for the A sites and 536 kOe for the B sites. © 2007 American
Institute of Physics. �DOI: 10.1063/1.2712524�

I. INTRODUCTION

Lithium ferrites Li0.5Fe2.5O4 have been studied for cath-
ode materials in rechargeable lithium batteries as well as
low-cost substitutes to garnet materials �Y3Fe5O12� in micro-
wave frequency applications.1–3 The magnetic properties of
ferrite nanoparticles have long been of scientific and techno-
logical interest which can be used in catalysts, high density
magnetic storage, and biosensors.4,5 A decrease in particle
size may not only affect various magnetic structures but also
break down structural ordering related to cation occupancy
in crystal. The vacancy ordering in �-Fe2O3 �space group
P4332� are well known to disappear when the particle size is
reduced below 20 nm.6 In addition, ferrite nanoparticles
show unusual magnetic properties which are not observed in
the bulk material such as single domain behavior and
superparamagnetism.7–9 It has been reported that Li0.5Fe2.5O4

prepared by solid state reaction has ordered structure below
735 °C and disordered structure around 1000 °C.10,11 Disor-
dered structure is generally inverse spinel structure with
space group Fd3m and ordered structure corresponds to
space group P4332. In this work, we have studied the crys-
tallographic and magnetic properties of the lithium ferrite
nanoparticles prepared by high temperature thermal decom-
position �HTTD� �Refs 12 and 13� and sol-gel methods. The
properties of lithium ferrite magnetic nanoparticles charac-
terized by Mössbauer spectroscopy were compared with the
analyzed results by x-ray diffraction �XRD� and vibrating
sample magnetometer �VSM�.

II. EXPERIMENT

The lithium ferrite, Li0.5Fe2.5O4, samples were prepared
by HTTD and sol-gel methods. Lithium acetylacetonate
�Li�CH3COCHvC�O– �CH3��, iron �III� acetylacetonate
�Fe�CH3COCHvC�O– �CH3�3�, lithium acetate dihydrate
�Li�CH3CO2� ·2H2O�, and iron �III� nitrate nonahydrate
�Fe�NO3�3 ·9H2O� were used as starting materials to prepare
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FIG. 1. X-ray diffraction patterns of the samples �a� SA prepared by HTTD
method, �b� SB annealed at 700 °C, and �c� SC quenched at 1000 °C pre-
pared by sol-gel method.
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