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Microstructure and Magnetic Properties of Cobalt Ferrites Nanoparticles
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Abstract

Cobalt ferrite (CoFe,O,) nanoparticles was synthesized by microemulsion method by varying the
volume ratio of an anionic surfactant and oil phase to be 1/10 and 1/20 representing of sample A,
and B, respectively. The thermal behavior of the synthesized powders was characterized by
thermogravimetric-differential thermal analysis (TG-DTA) technique. To prepare nanocrystalline
CoFe,0Q,, the precursor powder was calcined in air at the temperature range of 650-800°C for 3
hours. The diffraction patterns investigated by XRD technique indicated that the calcined samples
were a cubic spinel structure of CoFe,O,. After calcinations, the crystalline sizes of sample A and B
evaluated by Scherrer’ equation were in the range of 21.9-45.9 nm and 20.5-41.7 nm, respectively.
From TEM images, the average grain sizes of the particles calcined at 650 and 750°C were 21+2.4
nm and 37.89+3.9 nm and 19.93+1.7 nm and 41.2+2.6nm for the sample A and B, respectively. The
room temperature magnetic properties of the prepared samples were observed by VSM technique
under applied field +30 kOe. The results showed that the coercivity (H.) of the CoFe,O, powder
prepared by using SDS/hexane as 1/20 and calcined at 650, 700, 750, and 800°C were 660.03,
936.86, 1186.23 and 1236.56 Oe, respectively. The specific magnetization (M) measured at the
maximum magnetic field of those samples were 34.076, 72.19, 78.97 and 103.38 emu/qg,
respectively. The increase of magnetization and coerivity with increasing calcination temperature is

contributed to the larger particle size is, the greater magnetic domain formed.
Keywords: cobalt ferrite nanoparticles, microemulsion, microstructure, coercivity, magnetization
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Table 1 Summary of crystalline size of
CoFe,O, nanoparticles prepared by using
different volume ratios of surfactant and n-
hexane (SDS/n-hexane) and calcined at

different temperatures

Calcination Sample A Sample B
'I;emperature Crystal size Crystal size
e (nm) (nm)

650 219+34 205+ 1.4

700 347 +24 309+29

850 399+26 328 +34

800 459+58 41.7+29
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