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Abstract
LiFe5O8 ferrite has been prepared by a sol–gel method. The crystal structure was found to be cubic spinel structure
with a lattice constant a ¼ 0.8336 nm. LiFe5O8 powders that were annealed at and above 1173 K have a single-phase
spinel structure. However, powders annealed at 973 and 1073 K have a typical spinel structure with small amount of
hematite (a–Fe2O3) phase. The Néel temperature of LiFe5O8 was TN ¼ 90573 K. The isomer shift values at room
temperature for the A and B patterns are found to be 0.18 and 0.21 mm/s relative to the Fe metal, respectively, which
are consistent with high-spin Fe3+ charge states. The saturation magnetization MS was 64.4 emu/g at room temperature
under the applied magnetic ﬁeld of 10 kOe after annealing at 1273 K in air atmosphere for 6 h.
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1. Introduction
Lithium iron oxides such as LiFeO2 and LiFe5O8 are
increasing scientiﬁc interest and are also promising
candidates for cathode materials in rechargeable lithium
batteries as well as low-cost substitutes to garnet
materials (Y3Fe5O12) in microwave frequency applications [1–3]. Spinel-type LiFe5O8 is known to occur in
two crystalline forms. The two forms are (a) ordered and
(b) disordered. The ordered LiFe5O8 called a-LiFe5O8
has a sub-group of Fd3m with a primitive cubic unit cell
(space group P433 or P413, a ¼ 0.8337 nm) [4]. Various
preparation methods have been developed, including
hydrothermal ball milling [5], freeze-drying method [6],
ﬂux method [7], and double sintering ceramic technique
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[8], and so on. In this study, a sol–gel procedure was
used for the preparation of ordered a–LiFe5O8 powders
and their magnetic and structural properties as a
function of annealing temperature were characterized
by using X-ray diffraction, Mössbauer spectroscopy,
and thermogravimetry analysis (TGA) and differential
thermal analysis.

2. Experimental procedure
Ordered LiFe5O8 powders were prepared by the
sol–gel method. Lithium acetate [CH3CO2Li] and iron
nitrate nonahydrate [Fe(NO3)39H2O] were used as
starting materials, and were mixed in the ratio Li=Fe ¼
1
5: These were dissolved in ethanol and distilled water.
The solution was reﬂuxed at 333 K for 24 h. Afterwards,
it was dried at 373 K and ﬁnely powdered. Lithium
ferrite powders were annealed in the range of
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