Observing Zn-Fe Galvanic Oxidation at Nanoscale by Aberration-Corrected STEM
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Bimetallic nanoparticles (NPs) have attracted a lot of attention due to their multifunctional characteristics, which
can be tuned by modifying their size, distribution and composition. The multifunctional character can be
exploited in a wide range of applications, including catalysis, antibacterial, optical and magnetic applications and
can be used in a variety of technological fields including textiles, biomedicine, food and agriculture, electronics
and renewable energy. The NPs applicability strongly depends on their oxidation and dissolution kinetics, which
require a fundamental understanding of the oxidation mechanisms. In this context, a combination of techniques
capable of resolving the spatial distribution of structure and chemical composition is of paramount importance.
In this report, we focuses on the study of the oxidation evolution of Zn-Fe bimetallic NPs by aberration-corrected
STEM/EDS. Three sets of NPs were studied, namely pure Zn, Zn-Fe alloys and agglomerated Zn and Fe NPs.
Morphological, structural and chemical characterization of the NPs was performed before and after exposure to
an oxidation environment of 95-98% relative humidity (RH). High angular annular dark field (HAADF) STEM
images were acquired on an aberration-corrected FEI Titan ChemiSTEM operated at 200 keV, before and after
exposure. Energy dispersive X-ray spectroscopy mapping (EDX-mapping) was performed in an aberrationcorrected FEI Titan ChemiSTEM equipped with a Super-X EDX detector, before and after exposure to the high
RH environment.

