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Functional oxides with novel physical/chemical properties
have applications from optoelectronic devices, photocatalyst
and information storage to biomedical applications, water
splitting, and energy storage.The fascinating physical proper-
ties are strongly related to their electronic structures, surface
morphology, interface, microstructure, defect, strain, and so
forth [1–4]. Therefore, revealing the effect of these factors on
functionalities is a key step to achieve practical applications
of these oxides.

This special issue presents the synthesis, fabrication,
and potential applications of metal oxide thin films and
nanostructures. It was known that microstructure and strain
play critical roles in physical properties in oxide thin films [5].
The research papers in this special issue further confirm that
microstructures, surface morphology, interface, defect, and
strain are connected with functionalities in different types of
metal oxide thin films and nanostructures.

First set of papers are exploring the chemical synthesis of
ZnO nanostructures to enhance the photocatalytic and pho-
toelectrochemical reactions. For instance, N. A. Abd Samad
et al. in their work titled “Easy Formation of Nanodisk-
Dendritic ZnO Film via Controlled Electrodeposition Pro-
cess” highlighted the newly developed nanodisk-dendritic
ZnO film, which can harvest more incident photons to gen-
erate more photoinduced charge carriers to trigger the pho-
tocatalytic and photoelectrochemical reactions. A.-J. Wang
et al. in a paper titled “Facile Synthesis of Rambutan-Like

ZnO Hierarchical Hollow Microspheres with Highly Pho-
tocatalytic Activity” reported the improved photocatalytic
activity for the degradation of rhodamine B under ultraviolet
irradiation. After 90min of UV irradiation, almost 100%
of RhB molecules are decomposed for rambutan-like ZnO
hierarchical hollow microspheres, unlike that of commercial
ZnO with 23% of RhB molecules remaining. This work
not only provides a simple method to prepare ZnO hollow
structures but also sheds some light on the improvement
of the photocatalytic performance by designing efficient
catalysts.

Y. Liu et al. in a paper titled “Electrohydrodynamic Pro-
cessing of p-Type Transparent Conducting Oxides” reported
the synthesis of p-type transparent conducting oxide films
such as ZnO and CuAlO

2
thin films by electrospray elec-

trospinning methods. The optical and electrical properties
of these films have been carefully analyzed. The emerging
applications of CuAlO

2
as potential nanobuilding block have

been discussed.
Defect significantly affects the properties in thin films

and nanostructures. Oxygen vacancy is an important type
defect in oxides [6]. R. Félix et al. in a paper titled “The
Role of Edge Dislocations on the Red Luminescence of ZnO
Films Deposited by RF-Sputtering” investigated the oxygen
pressure dependence of structural and optical properties of
ZnO films. The major defects have been identified as edge
dislocations. The TEM characterization indicates that films
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deposited at low oxygen pressure present a higher density of
threading dislocations. The red band shift has been found to
correlate with the amount of edge dislocations.

C. L. Popa et al. in their work titled “Inhibitory Effect
Evaluation of Glycerol-IronOxideThin Films onMethicillin-
Resistant Staphylococcus aureus” reported the inhibitory
effect of glycerol-iron oxide thin films on methicillin-
resistant Staphylococcus aureus. The results suggest that
glycerol-iron oxide thin films could be used in the future for
various biomedical and pharmaceutical applications.

Interface is another important factor in metal/oxide
multilayers [7]. H. Jiang et al. in a paper titled “Fabrication
and Characterization of Al/NiO Energetic Nanomultilayers”
studied the redox reaction in Al/NiO nanomultilayers. The
interface effect was studied by deposited multilayers with
different periodicity. It was found that the thermal diffusion
time becomes greater as the amount of thermal boundary
conductance across the interfaces increases with relatively
smaller modulation period. Therefore, the interface of the
Al/NiO strongly influences the performance of energetic
igniter.

Strain plays a critical role in controlling the growth
and the properties of functional oxide thin films [8, 9]. B.
Ifland et al. in a paper titled “Strain Driven Phase Decom-
position in Ion-Beam Sputtered Pr

1−xCaxMnO
3
Films” used

Pr
1−xCaxMnO

3
films as amodel system to study the influence

of strain on the Mn solubility in perovskite oxide thin films.
They observed that large tensile strain during deposition
limits the Mn solubility of the perovskite phase. Mn excess
gives rise to precipitates and the precipitation seems to
represent a stress relaxation path.

The guest editors hope that this special issue can stimulate
further research in the field of functional oxide thin films and
nanostructures.
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