Cations distribution and magnetic properties of
MgCrxFe2-xO4 spinel nanoferrites
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Abstract: Magnesium - chromium spinel nanoferrites MgCrxFe2-xO4 (0 ≤ x ≤ 1) were studied using X-ray diffraction and magnetization measurements. Rietveld refinement of XRD patterns confirmed the cubic spinnel structure in the space group Fd-3m and enabled to obtain the cations distribution of this structure. Saturation magnetization (MS) measurements were performed using a vibrating sample magnetometer (VSM) in the temperature range of 300–700 K and a SQUID in the range of 10-300 K. At 300 K, MS variations with chromium doping are observed to have a maximum at x=0.2. MS variations with temperature indicate that the Curie temperature TC decreases almost linearly with increasing chromium concentrations. On the basis of Néel’s molecular field model, the cations distribution enabled to calculate the theoretical magnetic moments at 0 K which are compared and discussed with those extracted from MS experimental data.
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