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As a biocompatible semiconductor composed of abundant elements, ZnO, in the form
of nanowires, exhibits remarkable properties, mainly originating from its wurtzite structure
and correlated with its high aspect ratio at nanoscale dimensions. ZnO nanowires have thus
received increasing interest in the community and have specifically emerged as a potential
building block for a wide variety of devices in the field of energy conversion. Among the
different energy conversion applications, ZnO nanowires have, to name just two examples,
been integrated into nanostructured solar cells and piezoelectric devices. Despite the vast
number of publications in the field, there is still a significant need to explore the growth of
ZnO nanowires, to more precisely elucidate and control their fundamental properties, and
to improve their integration into real-world engineering devices.

In terms of growth, one of the most difficult challenges consists in integrating ZnO
nanowires over dedicated localized areas and dedicated substrates, both of these being
relevant for the targeted devices. Durbach et al. report a nano-second laser irradiation
process for generating Au catalysts over dedicated areas, thus controlling the position of
ZnO nanowires grown by chemical vapor deposition through a selective growth approach
compatible with large surfaces [1]. Schaper et al. show the formation of ZnO nanowires
over single-walled carbon nanotubes and graphene using a full chemical vapor deposition
approach, further achieving selective growth over dedicated areas [2]. Another challenge
consists in developing innovative heterostructures made of ZnO nanowires combined with
a selected semiconductor. Jin et al. develop the growth of semiconducting shells (i.e., ZnS
and Ag2S) deposited by successive ionic layer adsorption and reaction on ZnO nanowires,
further revealing their UV-sensing properties [3]. Zhang et al. report on the fabrication
of heterostructures made from ZnO nanorods covered with TiO2−x mesoporous spheres,
revealing their properties for photocatalytic hydrogen production [4].

The integration of ZnO nanowires into nanostructured solar cells as an electron-
transporting material is driven by the expected benefits of light-trapping phenomena
and efficient charge carrier management. However, beyond the proof-concept of ZnO
nanowire-based solar cells, the need to carefully optimize the dimensional parameters
suffers from technological challenges. Sekar et al. report on the optimization of the dimen-
sions of ZnO nanowires and their impact on the photovoltaic properties of FACsPb(IBr)3
perovskite solar cells, further exploring the use of a carbazole-based hole-transporting
material [5]. Hector et al. investigate the effect of the thickness of the Sb2S3 shell over the
photovoltaic properties of extremely thin absorber solar cells, revealing the dimensional
trade-off required [6].

ZnO nanowires, with their growth direction oriented along the piezoelectric and polar
c-axis, act as the active layer in piezoelectric devices, which are largely developed using a
vertically integrated configuration. By combining finite-element method calculations with
experimental data available in the literature, Lopez-Garcia et al. report on dimensional
roadmap and optimization guidelines, showing that the range of optimal radius, that fully
deplete ZnO nanowires in terms of charge carriers, depends on the growth technique [7].
Lopez-Garcia et al. reveal the fabrication of gravure-printed ZnO seed layers as an al-
ternative process in order to subsequently form ZnO nanowires over flexible polymer
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substrates, further characterizing their piezoelectric properties using piezoresponse force
microscopy [8]. Tlemcani et al. show the integration of ZnO nanowires into flexible piezo-
electric nanogenerators and compare their performance using two seed layer structures
(i.e., Au/ZnO vs. ITO/ZnO) [9]. Zhai et al. report on the combination of ZnO nanowires
with a cellulose nanofiber film, further revealing their electromechanical and UV-sensing
properties [10].

Ultimately, assembling ZnO nanowires into hierarchical structures represents a promis-
ing approach for further increasing their integration into engineering devices. Di Mari et al.
report on the formation of ZnO nanostars made of agglomerated nanowires and explore
their properties as pseudo-capacitors for energy storage [11].

In summary, this Special Issue brings together more than 80 authors from different
countries, who submitted 11 original research articles conveying their foundational research
dedicated to ZnO nanowires. Overall, if the present Special Issue cannot fully reflect the
high diversity rapidly developing in the community of ZnO nanowires, it will certainly
contribute to research interest in the field.

Acknowledgments: The author is grateful to all the authors for submitting their investigations to the
present Special Issue and for its successful completion. He deeply acknowledges the Nanomaterials
reviewers for enhancing the quality and impact of all the submitted papers. Finally, he sincerely
thanks the editors, for their continuous support during the development and publication of this
Special Issue.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Durbach, S.; Schniedermeyer, L.; Marx, A.; Hampp, N. Laser-Induced Au Catalyst Generation for Tailored ZnO Nanostructure

Growth. Nanomaterials 2023, 13, 1258. [CrossRef] [PubMed]
2. Schaper, N.; Alameri, D.; Kim, Y.; Thomas, B.; McCormack, K.; Chan, M.; Divan, R.; Gosztola, D.J.; Liu, Y.; Kuljanishvili, I.

Controlled Fabrication of Quality ZnO NWs/CNTs and ZnO NWs/Gr Heterostructures via Direct Two-Step CVD Method.
Nanomaterials 2021, 11, 1836. [CrossRef] [PubMed]

3. Jin, Y.; Jiao, S.; Wang, D.; Gao, S.; Wang, J. Enhanced UV Photoresponsivity of ZnO Nanorods Decorated with Ag2S/ZnS
Nanoparticles by Successive Ionic Layer Adsorption and Reaction Method. Nanomaterials 2021, 11, 461. [CrossRef] [PubMed]

4. Zhang, B.; Li, Q.; Wang, D.; Wang, J.; Jiang, B.; Jiao, S.; Liu, D.; Zeng, Z.; Zhao, C.; Liu, Y.; et al. Efficient Photocatalytic Hydrogen
Evolution over TiO2−X Mesoporous Spheres-ZnO Nanorods Heterojunction. Nanomaterials 2020, 10, 2096. [CrossRef] [PubMed]

5. Sekar, K.; Nakar, R.; Bouclé, J.; Doineau, R.; Nadaud, K.; Schmaltz, B.; Poulin-Vittrant, G. Low-Temperature Hydrothermal
Growth of ZnO Nanowires on AZO Substrates for FACsPb(IBr)3 Perovskite Solar Cells. Nanomaterials 2022, 12, 2093. [CrossRef]
[PubMed]

6. Hector, G.; Eensalu, J.S.; Katerski, A.; Roussel, H.; Chaix-Pluchery, O.; Appert, E.; Donatini, F.; Acik, I.O.; Kärber, E.; Consonni, V.
Optimization of the Sb2S3 Shell Thickness in ZnO Nanowire-Based Extremely Thin Absorber Solar Cells. Nanomaterials 2022, 12, 198.
[CrossRef] [PubMed]

7. Lopez Garcia, A.J.; Mouis, M.; Consonni, V.; Ardila, G. Dimensional Roadmap for Maximizing the Piezoelectrical Response of
ZnO Nanowire-Based Transducers: Impact of Growth Method. Nanomaterials 2021, 11, 941. [CrossRef] [PubMed]

8. Garcia, A.J.; Sico, G.; Montanino, M.; Defoor, V.; Pusty, M.; Mescot, X.; Loffredo, F.; Villani, F.; Nenna, G.; Ardila, G. Low-
Temperature Growth of ZnO Nanowires from Gravure-Printed ZnO Nanoparticle Seed Layers for Flexible Piezoelectric Devices.
Nanomaterials 2021, 11, 1430. [CrossRef] [PubMed]

9. Slimani Tlemcani, T.; Justeau, C.; Nadaud, K.; Alquier, D.; Poulin-Vittrant, G. Fabrication of Piezoelectric ZnO Nanowires Energy
Harvester on Flexible Substrate Coated with Various Seed Layer Structures. Nanomaterials 2021, 11, 1433. [CrossRef] [PubMed]

10. Zhai, L.; Kim, H.-C.; Muthoka, R.M.; Latif, M.; Alrobei, H.; Malik, R.A.; Kim, J. Environment-Friendly Zinc Oxide Nanorods-
Grown Cellulose Nanofiber Nanocomposite and Its Electromechanical and UV Sensing Behaviors. Nanomaterials 2021, 11, 1419.
[CrossRef] [PubMed]

11. Di Mari, G.M.; Mineo, G.; Franzò, G.; Mirabella, S.; Bruno, E.; Strano, V. Low-Cost, High-Yield ZnO Nanostars Synthesis for
Pseudocapacitor Applications. Nanomaterials 2022, 12, 2588. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nano13071258
https://www.ncbi.nlm.nih.gov/pubmed/37049351
https://doi.org/10.3390/nano11071836
https://www.ncbi.nlm.nih.gov/pubmed/34361224
https://doi.org/10.3390/nano11020461
https://www.ncbi.nlm.nih.gov/pubmed/33670212
https://doi.org/10.3390/nano10112096
https://www.ncbi.nlm.nih.gov/pubmed/33105770
https://doi.org/10.3390/nano12122093
https://www.ncbi.nlm.nih.gov/pubmed/35745435
https://doi.org/10.3390/nano12020198
https://www.ncbi.nlm.nih.gov/pubmed/35055217
https://doi.org/10.3390/nano11040941
https://www.ncbi.nlm.nih.gov/pubmed/33917136
https://doi.org/10.3390/nano11061430
https://www.ncbi.nlm.nih.gov/pubmed/34071555
https://doi.org/10.3390/nano11061433
https://www.ncbi.nlm.nih.gov/pubmed/34071709
https://doi.org/10.3390/nano11061419
https://www.ncbi.nlm.nih.gov/pubmed/34072222
https://doi.org/10.3390/nano12152588
https://www.ncbi.nlm.nih.gov/pubmed/35957021

	References

