Surface modification and magnetic study of widely Ga-doped
magnetite nanoparticles
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In recent years, magnetic nanoparticles have been widely used in biomedicine for drug
delivery, magnetic resonance imagining or hyperthermia [1,2]. Magnetites doped with
3d ions, and Ga*t: GayFes;_,0, with 0 < z < 1.4, form a group of innovative
materials [3-5]. Gallium nano-ferrites seem to be promising biomaterials that ex-
hibit superparamagnetic fluctuations up to temperatures well above 315 K. X-ray and
neutron diffraction, transmission electron microscopy, magnetization, and Mdssbauer
spectroscopy measurements were collected for nanoparticles synthesized by different
methods. The reverse spinel structures of core and core-shell gallium ferrites have
been confirmed as single phases. The in-site occupancy preference as a function of
gallium dopant is discussed. The nanosystems have been quickly saturated disclos-
ing neglectable coercive fields with the spontaneous magnetization at the range of 2
emu/g - 58 emu/g. Independently of the synthesis method, for the nanoparticles of
gallium content z > 0.8, the superparamagnetic contribution becomes the dominant
one.
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