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Structural, vibrational and dielectric behavior of Co,.,M.Cr,0,
(M =2Zn, Mg, Cu and x = 0.0, 0.5) spinel chromites

Pankaj Choudhary, and Dinesh Varshney
Materials Science Laboratory, School of Physicgysn Bhawan, Devi Ahilya University,
Khandwa Road Campus, Indore 452001, India.

Abstract:

Low temperature sol-gel auto combustion methodseduo synthesize the spinel chromites of
C0o1xM,Cr,04 (M = Zn, Mg {non-Jahn Teller (JT) ion}, Cu {JT ion} = 0.0, 0.5). Synchrotron,
and lab x-ray diffraction pattern confirms the saghase crystalline nature. Structural features
from cubic (space groupd3m) [CoCrOs, CaysMgo.sCr.04 and C@sZngsCr.Oy4] to tetragonal
(space group4i/amd [CopsCuysCr,0O4] are reported. SEM micrograph of sintered samples
results in less porosity with average particle sirgribution of ~ 0.2- 0.3 um. Shifting of
Raman active phonon modes is seen with doping arsdiditional Raman active mode is seen at
666.45 crit for CaysZnesCr.0s. Dielectric behavior as a function of frequencyeals that
dispersion in all these chromites is attributedhdpping mechanism. Higher value of dielectric
constant £) and minimum loss tangent (taf) for non-JT ion C@sZnosCr,0O,4 is measured
inferring effective charge polarization in chrorsitgs compare to doped JT ions. Both grains and
grain boundaries are active in £58ny sCr,O,4 at lower frequencies as depicted from impedance
analysis. Doping does not showed the presencesofrie polarization in chromites.
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