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Magnetron Sputtering as a Tool for Producing Metallic and Bimetallic
Multifunctional Nanoparticles: The Case of Zn-Fe
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Magnetron sputtering (MS) has been for many years acknowledged as an outstanding

technique for the production of coatings to modify the performance of a material by

using a wide spectrum of compositions and structures. However, with the exceptional

performance of nanoparticles (NP) for a large types of applications, magnetron

sputtering has been extended to manufacture nanocomposite materials, where NPs

are embedded in a matrix, thus capable of producing multifunctional properties,

including good mechanical and tribological performance, antibacterial character,

biocompatibility, chromatic sensitivity and oxygen absorption.

In this work, two techniques based on magnetron sputtering are used to produce Zn

and Zn-Fe nanostructures onto carbon substrates, including classic magnetron

sputtering and a hybrid process with both gas agglomeration and magnetron

sputtering, with the intention of studying their capacity to absorb oxygen. The

oxidation process was evaluated by high angular annular dark field (HAADF)

scanning transmission electron microscopy (STEM) images and energy dispersive

X-ray spectroscopy mapping (EDX-mapping), on an corrected FEI Titan ChemiSTEM

operated at 200 keV. The samples were analyzed before and after exposure to an

oxidation environment.  Pure Zn nanostructures formed Zn/ZnO core-shell

configurations, where the two phases were crystalographically aligned, as confirmed

by electron diffraction. For the Zn-Fe nanostructures, on the other hand, the oxidation

is randomly distributed and the core-shell structure is not produced. However, when

Zn and Fe are coupled in an agglomerate–like morphology, a galvanic oxidation

accelerates the oxidation.
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