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Order-disordered structure and magneti
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Li0.5Fe2.5−xRhxO4 sx=0.25–1.50d has been studie
quantum interference device magnetometry, an
cubic spinel structure and have been classified i

the space groupFd3m for x=0.25–1.25 and the s
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migration of Li ion has been confirmed by x-ray patte
saturated magnetic moment measured at 4.2 K and
with 6.0 T applied field show that the spin structur
model. ©2005 American Institute of Physics. fDOI: 10

I. INTRODUCTION

Li ferrites and diamagnetically substituted lithium ferrite
related to spinel structure AB2O4 have been reported by a
number of authors.1–4 Many of spinel ferrites are complex
spectra of ferrous ions from which it is very difficult to ex-
tract information on magnetic interactions,5 for the magnetic
hyperfine field of a ferrous ion is not proportional to the ionic
spin, owing to the orbital contribution, and the electric field
gradient due to the ferrous ions is usually quite large. But
lithium ferrites in which the only magnetic ions are ferric
ions make the analysis of exchange interaction in spinel lat
tice simple and help understand localized nearest neighbo
effects on effective field, canted spin structure, and relax-
ation effect such as spin flop. Specially, it has been reporte
that Li0.5Fe2.5O4 has ordered structure below 735 °C and dis-
ordered structure around 1000 °C.6 Disordered structure is
generally inverse spinel structure with space groupFd3m
and ordered structure corresponds to space groupP4332.
Also, unusual magnetic properties that the intra-sublattice
exchange interactions are comparable to the inter-sublattic
exchange interactions have been reported.4

In this work, to study magnetic properties of order-
disordered structure in lithium ferrites, we prepared
Li0.5Fe2.5−xRhxO4 sample. The studies are to establish order-
disorder structure with Rh substituted and exact site distribu
tion by means of external field Mössbauer spectrometer.

II. EXPERIMENT

Li0.5Fe2.5−xRhxO4 samples were prepared by the follow-
ing ceramic method. The starting materials were Li2CO3

s99.999%d, Fe2O3 s99.999%d, Rh2O3 s99.95%d and57Fe en-
riched Fe2O3 s99.999%d. The powder of materials dried at
350 °C for 2 h. Mixtures of the correct proportions of the
compounds were pre-sintered in air at 700 °C for 12 h and
heated at 950 °C for 24 h, and then rapidly quenched into
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y Mössbauer spectroscopy, superconducting
ray diffraction. The crystals are found to be a

two different sets by crystallographic symmetry,

e groupF4̄3m for x=1.50, respectively. The
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rns and the results of Mössbauer analysis. The
Mössbauer spectra taken at various temperatures
e of Li0.5Fe2.5−xRhxO4 has the collinear Néel
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water. In order to obtain homogeneous material, it was nec-
essary to grind the samples after the first firing and press the
powder into pellets before heating it for a second time to
950 °C for 24 h. The sample was57Fe enriched to 3 at. % of
the metal atoms for Mössbauer measurements. X-ray diffrac-
tion patterns were obtained with CuKa radiation. A Möss-
bauer spectrometer of the electromechanical type was used in
the constant-acceleration mode. A57Co source in a rhodium
matrix was used at room temperature. The dc magnetic sus-
ceptibility and magnetization were carried out on a supercon-
ducting quantum interference devicesSQUIDd magnetome-
ter.

III. RESULTS AND DISCUSSION

Figure 1 shows x-ray diffraction patterns for the samples
at room temperature. An analysis of the x-ray diffraction
patterns by Rietveld refinement7 method usingFULLPROF

program showed that all the samples of Li0.5Fe2.5−xRhxO4

had the cubic spinel structure and the order-disorder transi-

tion from Fd3m to F4̄3m occurred forx=1.5. The ordered

structuresspace groupF4̄3md in case ofx=1.5 is established

l:
FIG. 1. X-ray diffraction patterns of Li0.5Fe2.5−xRhxO4 at room temperature.
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