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Nickel-zinc ferrites are some of the most interesting soft magnetic materials. They have been
extensively used in a number of electronic devices because of their low magnetic coercivity,
low eddy current related to their high electrical resistivity, and they are especially suitable for
high—frequency applications (large permeability). New low-temperature synthesis methods
have been developed to obtain these materials; for example, reverse micelle technique [1],
hydrothermal technique [2], citrate precursor method [3]. These methods do not allow
simultaneous control of the morphology and the crystalline quality of the particles. A new
chimie douce route was developed in our laboratory: forced hydrolysis of metallic salts
dissolved and heated in a polyol. Polyols are crystal growth media of particular interest for the
synthesis of fine particles with a narrow size distribution and high crystallinity [4-7].

All samples are characterized by X ray diffraction and are found to have the spinel structure.
Chemical analysis (EDX) shows that these oxides correspond to a mixed Ni-Zn ferrite with a
formula close to NijxZnsFe,O4, with x varying over the whole composition range. Particle
morphology and particle size are estimated by transmission electron microscopy (TEM). The
TEM images show that the Ni-Zn ferrite nanoparticles are isotropic, with a very uniform size,
and are highly crystalline. The mean particle size increases with the Zn proportion.

Magnetic measurements show that all nanoparticles are superparamagnetic at room
temperature and present a higher saturation magnetization at low temperature (Mg, Vvaries
from 51 for x = 0 to 41 emu.g™ for x = 1) than similar particles prepared by other chemical
[1;8;9] or mechanical routes [10]. These magnetic characteristics can be related to the high
crystalline quality of these nanoparticles.
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Fig. 1 TEM images of Nij«ZnyFe,O4 particles prepared in polyol medium:a)x =0and b) x =1.
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