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Structural and Magnetic Properties of MgFe(1-xNixOa
Synthesized Using Thermal Decomposition Procedure
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Magnetic spinels are widely investigated in view of various applications for magnetic and electronic devices">*,
However they can also be used in fabrication of multiferroic composites in combination with piezoelectric phase, to
generate the required magnetostriction in order to obtain a magnetoelectric coupling. Hence in this study a soft
magnetic material comprising of magnesium, iron and nickel is synthesized using smple thermal decomposition
process.

Magnesium nickel ferrite with various compositions of Ni (1,5,10,15) is synthesized using chemical procedure.
Nitrates of Magnesium and iron, nickel acetate and oxalic acid (sigma aldrich) are mixed in 1:1:.« :X:2 mole.
Sufficient amount of absolute ethanol was used as a solvent. A homogenous mixture was obtained by dissolving the
starting materials in appropriate quantities. This gel was dried to obtain a solid mixture. The solid substance was
thermally decomposed at 500°C for about 30 minutes and powdered. This powder was thermally annealed in air at
temperatures ranging form 900 ~ 1100°C for a duration of 3 hrs. Annealed samples are characterized for structural,
magnetic properties at room temperature using x-ray diffraction (Rigaku) and vibrating sample magnetometer
(lakeshore).

MgFeuNigOs samples synthesized with x= 1, 5, 10, 15 and annealed at 900~1100 °C for 3 hrs are found to
have soft magnetic behavior. Figures 1 and 2 shows magnetic properties of 10 % nickel added samples with lower
coercivity and a high magnetization annealed at 1100 °C . Addition of nickel resulted in reduction of coercivity.
However samples with higher then 10 % nickel displayed an increase in coercivity. The variation of magnetic
properties with respect to nickel concentration is related with the difference of bhor magnetron between Fe and Ni
cations as well as site preferences of nickel cationsin the spinel lattice due to increase in annealing temperature 1.
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Fig. 1: Magnetization values of MgFe1.xNixO, annealed at 800 ~1100 °C.
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Fig. 2: coercivity values of MgFe;.xNixO4 annealed at 800 ~1100 °C.
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