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Recently, the metal oxide nanomaterials have become a source of advanced studies 

ranging from semiconductors to insulators [1]. These materials are very attractive because 

their properties can be easily-tuned by changing their stoichiometry, coordination, size, shape 

as well as dimensionality. Among all of nanomaterials, the iron oxide nanostructures seem to 

be interesting due to their unique chemical, magnetic and also electrical properties. Regarding 

to bandgap theory of solids, the thermodynamically-stable iron oxides can be treated as either 

the conductors (e.g. Fe3O4) or the semiconductors (e.g. γ-Fe2O3, α-Fe2O3). This fact can be 

taken into account during a preparation of iron-based nanomaterials for different applications. 

The growth of oxide by a thermal oxidation of metals is quite simple process. Hence, it 

is commonly applied in large-scale fabrication of different metal oxide nanostructures. 

Following for this trend, similar operation has been performed for iron nanowires (Fe NWs) 

produced via a simple chemical reduction in external magnetic field [2]. The influence of 

thermal oxidation in a slightly oxidizing atmosphere on the structure and magnetic properties 

of iron nanowires has been reported previously [3, 4]. However, the main aim of this work is 

to study the impact of thermal annealing on the structure of iron oxide shell covering Fe NWs 

in relation to the semiconducting properties of this nanomaterial. 

The results presented in this work have been obtained by means of Raman spectroscopy 

and photoluminescence. They show that the composition of iron oxide shell covering the 

studied nanomaterial is changing with annealing temperature. However, the formation of the 

most thermodynamically stable iron oxide (α-Fe2O3) on the surface of iron nanowires has a 

major impact on their semiconducting properties. Moreover, the measurements of 

photoluminescence enabled to estimate the bandgap at about 2.1 eV. 
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