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The Effect of Magnesium Substitution and Sintering Temperature on the
Structural and Magnetic Properties of Manganese- Magnesium Ferrite

S.T. Mohammadi Benehi®, S. Manouchehri and M.H. Yousefi
Department of Physics, Faculty of Applied Science, Malek-Ashtar University, Shahin Shahr, Isfahan

Abstract: Magnesium-manganese ferrite nanopowders (Mg:Mni.xFe:04 x=0.0 up to 1 with step 0.2) were prepared by
coprecipitation method. The as-prepared samples were pressed with hydrolic press to form a pellet and were sintered in 900, 1050
and 1250°C. Scanning Tunneling Microscope (STM) images showed the particle size of powders about 17 nm. The X-ray patterns
confirmed the formation of cubic single phase spinel structure in samples sintered at 1250°C. Substituting Mg** with Mn**
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in these samples, the lattice parameter decreased from 8.49 to 8.354 and magnetization saturation decreased from 74.7 to
21.2emu/g. Also, coercity (Hc) increased from 5 to 230e and Curie temperature (Tc) increased from 269 to 392°C. Samples with
x= 0.2, 0.4, 0.6 sintered at 1250 °C, because of their magnetic properties, can be recommended for hyperthermia applications and

for phase shifters.

Keywords: Nanopowder, Mn-Mg ferrite, Coprecipitation method, Sintering temperature, Magnetic properties
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1. tetrahedral site 13. coprecipitation 24, grain size
2. octahedral site 14. scanning tunneling microscope 25. grain growth activation energy
3. normal spinel structure 15. X-ray diffraction 26. pores
4. inverse spinel structure 16. interplanar spacing 27. dissociation
5. mixed ferrite 17. Bragg's relation 28. Brown's relation
6. coercivity 18. Miller indices 29. anisotropy constant
7. Curie temperature 19. mean crystallite size 30. random thermal motion
8. eddy current losses 20. Scherrer’s equation 31. Faraday balance technique
9. phase shifter 21. full width at half-maximum 32. exchange interaction
10. circulator 22. instrumental broadening 33. spin ordering
11. isolator 23.alternating force gradient  34.Yafet—Kittel
12. hyperthermia magnetometer 35. Neel
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