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ABSTRACT

The hydrothermal technique was adopted to prepare the spinel ferrites nanoparticles
with a Ni/Fe atomic ratio varying between 0 and 75 at% in the initial solution. This, in
order to study the effect of proportion variation of Ni on the nickel ferrite spinel
nanoparticles properties. The crystallographic structures of different nanopowders were
analyzed by X-ray diffraction analysis (XRD). By means of scanning electron
microscopy (SEM), transmission electron microscopy (TEM) and high resolution
transmission electron microscopy (HRTEM) observations, the morphologies of
different nanoparticles were studied. The magnetic properties characterization was
done by vibrating sample magnetometer technique (VSM). The purity of nickel ferrite
phase was verified in powder prepared with 25 and 50 at% of Ni/Fe ratio by XRD
spectral analysis. While, this criteria was not verified for 75 at% Ni/Fe ratio where the
powder is a mixture of nickel ferrite, hematite, nickel oxide, and nickel hydroxide. The
nickel ferrite phases were composed with narrow grain size distribution. When
increasing the Ni/Fe ratio, the grain size was decreasing. This was because of grain
growth and nucleation. Because of their small size and their high magnetization
saturation about 30 emu/g, Nickel ferrite powders present a superparamagnetic
behavior. For all the previous properties, it is highly conceivable to use these powders
in biomedical application such as drug delivery or in magnetic resonance imaging.

the photoluminescence intensity depends on the nanoparticle size and surface. As the

nanoparticle size decrease the photoluminescence intensity increase.

In MRI images for the sample N75F, the result obtained is unexpected because by
increasing the concentration of this material in the modeling clay we note a
disappearance of the signal due to generated eddy currents.



