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The present work is focused on the recent investigations as well as some open issues in synthesis and characterization of Fe, Co magnetic nanowires, and FeCo magnetic nanoclusters. Nanostructures were fabricated by filling a porous template that contains a large number of straight cylindrical holes (PET, PCT membranes) with a narrow size distribution. Filling proceeds in solution by electrodeposition. The crystal structure of still embedded nanostructures in the membrane was studied by X-ray diffraction (XRD), X-ray energy dispersive spectroscopy (XEDS) and electron diffraction (ED). The morphology of nanostructures was investigated by scanning (SEM) and high resolution transmission electron microscopy (HRTEM). The magnetic measurements were performed by torque magnetometer (TQM) and vibrating sample magnetometer (VSM). The structure depends on the deposition parameters (current density, electrolyte pH etc). ED analysis relieved that nanostructures have polycrystalline structure. The Fe and Co nanowires appear to be relatively homogeneous and straight over their length (~ 6 µm) with a diameter of approximately 35 nm. The FeCo system consists in a disperse range of spheroidal-shape 1D-chain particles with average diameter of 200 nm and composition of equal Fe-Co proportion. There is a direct connection between structure and magnetic behaviour (coercivity, orientation of anisotropy axis) of the samples. The potential applications of these nanostructures in electronics, high-density magnetic recording, biomedicine and environmental remediation are presented. Fe and Co nanowires have really possibilities to use them in Singular ID technology, as markers for identification and authentification to prevent fraud and for secure logistical tracking. The electrodeposition method permit fine tuning of shape and dimension of FeCo nanoclusters and this new kind of material can be used for MEMS devices or as thermoplastic polymer for various application, such as complicate shape magnetic shields.
