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Tai)le 1. Structural parameters, bonding angles and bonding lengths for Lig sFe, 5 ,Rh,O4 at room temperature ( Space group : Fd3m ).

X 0.25 0.50 0.75 1.00
Lattice Parameters ap (A) 8.3365 8.3466 8.3661 8.3661
Anion displacement u (A) 0.2541 0.2548 0.2538 0.2538
Fe(A)-O 1.8644 1.8760 1.8661 1.8886
Bond Lengths(degree)
Fe(B)-O 2.0504 2.0476 2.0604 2.0579
O-Fe(A)-O 109.5 109.5 109.5 109.5
180.0 180.0 180.0 180.0
O-Fe(B)-O 88.1 87.8 88.2 87.7
Bond Angles(d
ond Angles(degree) 91.9 922 918 923
Fe(A)-O-Fe(B) 123.9 123.7 124.0 123.6
Fe(A)-O-Fe(B) 91.9 9.2 91.7 9.3
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Fig. 1. X-ray patterns for Lig sFe; 5 ,RhO4 (x = 0.25, 0.50, 0.75, 1.00 ).
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Fig. 2. M0sssbauer spectra for Lij sFe, s Rh, O, without external field

at4.2 K.
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Fig. 3. MOssbauer spectra for Liy sFe, s [Rh,O, under 6 T at 4.2 K.
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Table 2. Mosssbauer parameters at 4.2 K for Lig sFe; 5, Rh,O4 ( A: tetrahedral site, B: octahedral site, H,.: applied field, H: hyperfine field, AEq:

quadrupole splitting, & : isomer shift ).
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. i H(A) H(B) AE4(A) AE4(B) 5(A) 5(®) Wi,
(D) (D (mm’s) (mm/s) (mm/s) (mm/s)
025 6T 57.1 478 0.00 0.00 0.10 0.22 121
0T 51.3 537 -0.01 0.01 0.10 024
050 6T 56.1 417 - 001 0.00 0.12 0.22 1.06
oT 50.1 535 0.00 0.01 0.10 022
075 6T 43.1 58.3 -0.01 —-0.00 0.12 023 092
oT 492 531 —-0.00 0.02 0.12 0.24 . )
100 6T 53.8 45.1 -0.01 0.01 0.14 1023 0.93
oT 48.2 51.4 . —001 0.02 0.14 022
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Fig. 4. Natural logarithm of absorption area as a function of T? for
LigsFe, 5.Rh,O4
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LiysFe; 5.,Rh,O, (x = 0.25, 0.50, 0.75, 1.00) has been prepared by solid state reaction. Crystallographic and magnetic properties were
investigated by M0ssbauer spectroscopy, SQUID magnetometry, and x-ray diffraction. The crystal structure is found to be a cubic
spinel structure with space group Fd3m for all the samples. The lattice constant ay increases from 8.3365 A t0 83932 A with
increasing Rh concentration x. The migration of Li ion has been confirmed by x-ray patterns and the results of applied field MOssbauer
analysis. The temperature dependence of the absorption area of each site was analyzed with the Debye model for the recoil-free
fraction. The Debye temperature for the octahedral sites is almost as large as for the tetrahedral sites, thereby suggesting similar inter-
atomic binding forces for the octahedral and the tetrahedral sites. The saturated magnetic moment and the Mssbauer spectra taken at
4.2 K under the applied field (6 T) show that the spin structure of LiysFe, s ,Rh, O, is compatible with the collinear Neel Model.
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