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Abstract: Efficient clean energy harvesting, conversion, and storage technologies are of immense
importance for the sustainable development of human society. To this end, scientists have made
significant advances in recent years regarding new materials and devices for improving the energy
conversion efficiency for photovoltaics, thermoelectric generation, photoelectrochemical/electrolytic
hydrogen generation, and rechargeable metal ion batteries. The aim of this Special Issue is to provide
a platform for research scientists and engineers in these areas to demonstrate and exchange their latest
research findings. This thematic topic undoubtedly represents an extremely important technological
direction, covering materials processing, characterization, simulation, and performance evaluation of
thin films used in energy harvesting, conversion, and storage.
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Thin film-based energy harvesting, conversion, and storage devices have attracted great attention
due to their attractive potential for improved efficiency, manufacturability, and production costs.
Nowadays, thin film electrodes have been used in a wide range of fields, such as photovoltaics,
fuel cells, supercapacitors, flow batteries, and rechargeable metal ion batteries [1,2]. In order to enhance
the efficiency of energy conversion, rational thin film design strategies, novel thin film materials, and the
fundamental understanding of structure–property correlation have been systematically studied [3,4].
For examples, thin film materials can be fabricated by various methods, including thermal evaporation
method, electrochemical deposition, atomic layer deposition, chemical vapor deposition, pulsed laser
deposition, and molecular beam epitaxy. By controlling these thin film fabrication techniques, thin film
electrodes with desirable properties are obtained and can be used towards improving the device
performance via fundamental understanding of the structure–property–performance correlations.

This Special Issue contains 9 research articles and 2 review articles. In their research article,
Hu et al. [5] present a DFT-based model on the adsorption behavior of H2O, H+, Cl−, and OH− on
clean and Cr-doped Fe (110) planes, and the surface energy study suggests that the Cr-doped Fe(110)
surface is more stable than Fe(110) and Cr(110) facets upon adsorption of these four typical adsorbates.
This study could provide guidance for the design of corrosion-resistant devices. Bonomo et al. [6]
investigate the effect of sensitization on the electrochemical properties of nanostructured NiO, and
the photoelectrochemical cells displaying the highest efficiencies of solar conversion were those that
employed sensitized NiO electrodes with the lowest values of charge transfer resistance through
the dye/NiO junction in the absence of illumination. This finding indicates that the electronic
communication between the NiO substrate and the dye sensitizer is the most important factor in the
electrochemical and photoelectrochemical processes occurring at this type of modified semiconductor.
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Mohammed et al. [7] fabricated a few-layer graphene nano-flake thin film by an affordable vacuum
kinetic spray method at room temperature and modest low vacuum conditions. Meantime, the proposed
affordable supercapacitors show a high areal capacitance and a small equivalent series resistance.
Gao et al. [8] synthesized Cu2ZnSn(S,Se)4 (CZTSSe) and Cu2Zn(Sn,Ge)(S,Se)4 (CZTGSSe) thin films
using a non-vacuum solution method. Based on the CZTSSe and CZTGSSe films, solar cells
were prepared. The as-fabricated CZTGSSe solar cells exhibited a lower diode ideality factor
and lower reverse saturation current density. She et al. [9] report the fabrication of the mixed
nickel–cobalt–molybdenum metal oxide nanosheet arrays for hybrid supercapacitor applications.
In their paper, Yu et al. [10] construct a LaFeO3 perovskite nanoparticle-modified TiO2 nanotube
array, and the fabricated sample displays excellent photocatalytic performance. Zhu et al. [11] have
demonstrated facile formation of ultrathin Al2O3-coated LiNi0.8Co0.1Mn0.1O2 cathode material by
an atomic layer deposition (ALD) method. Enhanced electrochemical performance was obtained by
optimizing the thickness of the Al2O3 layer. In their brief report, Li et al. [12] propose a metal–dielectric
metal structure based on a Fabry–Pérot cavity, and the as-prepared narrow-band absorber can be
easily fabricated by the mature thin film technology independent of any nanostructure, which
makes it an appropriate candidate for photodetectors, sensing, and spectroscopy. Chen et al. [13]
performed an in situ investigation of the early-stage CH3NH3PbI3 (MAPbI3) and CH(NH2)2PbI3

(FAPbI3) degradation under high water vapor pressure. Their experimental results highlight the
importance of the compositional and morphological changes in early stage degradation in perovskite
materials. In one of the two review articles, Shin and Choi [14] summarize the recent studies of
semitransparent solar cells and discuss the major problems to be overcome towards commercialization
of these solar cells. Hu et al. [15] present a review of the latest processes for designing anode materials
to improve the efficiency of photoelectrochemical water splitting. This review is helpful for researchers
who are working in or are considering entering the field to better appreciate the state of the art, and to
make a better choice when they embark on new research in photocatalytic water splitting materials.

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

References

1. Tang, Y.; Zhang, Y.; Li, W.; Ma, B.; Chen, X. Rational material design for ultrafast rechargeable lithium-ion
batteries. Chem. Soc. Rev. 2015, 44, 5926–5940. [CrossRef] [PubMed]

2. Tang, Y.; Jiang, Z.; Xing, G.; Li, A.; Kanhere, P.D.; Zhang, Y.; Sum, T.C.; Li, S.; Chen, X.; Dong, Z.; et al.
Efficient Ag@ AgCl Cubic Cage Photocatalysts Profit from Ultrafast Plasmon-Induced Electron Transfer
Processes. Adv. Funct. Mater. 2013, 23, 2932–2940. [CrossRef]

3. Lee, T.D.; Ebong, A.U. A review of thin film solar cell technologies and challenges. Renew. Sustain. Energy Rev.
2017, 70, 1286–1297. [CrossRef]

4. Choudhary, S.; Upadhyay, S.; Kumar, P.; Singh, N.; Satsangi, V.R.; Shrivastav, R.; Dass, S. Nanostructured
bilayered thin films in photoelectrochemical water splitting–A review. Int. J. Hydrogen Energy 2012, 37,
18713–18730. [CrossRef]

5. Hu, J.; Wang, C.M.; He, S.J.; Zhu, J.B.; Wei, L.P.; Zheng, S.L. A DFT-Based Model on the Adsorption Behavior
of H2O, H+, Cl-, and OH- on Clean and Cr-Doped Fe(110) Planes. Coatings 2018, 8, 51. [CrossRef]

6. Bonomo, M.; Gatti, D.; Barolo, C.; Dini, D. Effect of Sensitization on the Electrochemical Properties of
Nanostructured NiO. Coatings 2018, 8, 232. [CrossRef]

7. Mohammed, M.M.M.; Chun, D.-M. Electrochemical Performance of Few-Layer Graphene Nano-Flake
Supercapacitors Prepared by the Vacuum Kinetic Spray method. Coatings 2018, 8, 302. [CrossRef]

8. Gao, C.; Sun, Y.L.; Yu, W. Influence of Ge Incorporation from GeSe2 Vapor on the Properties of Cu2ZnSn(S,Se)4

Material and Solar Cells. Coatings 2018, 8, 304. [CrossRef]
9. She, Y.; Tang, B.; Li, D.L.; Tang, X.S.; Qiu, J.; Shang, Z.G.; Hu, W. Mixed Nickel-Cobalt-Molybdenum Metal

Oxide Nanosheet Arrays for Hybrid Supercapacitor Applications. Coatings 2018, 8, 340. [CrossRef]

http://dx.doi.org/10.1039/C4CS00442F
http://www.ncbi.nlm.nih.gov/pubmed/25857819
http://dx.doi.org/10.1002/adfm.201203379
http://dx.doi.org/10.1016/j.rser.2016.12.028
http://dx.doi.org/10.1016/j.ijhydene.2012.10.028
http://dx.doi.org/10.3390/coatings8020051
http://dx.doi.org/10.3390/coatings8070232
http://dx.doi.org/10.3390/coatings8090302
http://dx.doi.org/10.3390/coatings8090304
http://dx.doi.org/10.3390/coatings8100340


Coatings 2019, 9, 608 3 of 3

10. Yu, J.D.; Xiang, S.W.; Ge, M.Z.; Zhang, Z.Y.; Huang, J.Y.; Tang, Y.X.; Sun, L.; Lin, C.J.; Lai, Y.K. Rational
Construction of LaFeO3 Perovskite Nanoparticle-Modifified TiO2 Nanotube Arrays for Visible-Light Driven
Photocatalytic Activity. Coatings 2018, 8, 374. [CrossRef]

11. Zhu, W.C.; Huang, X.; Liu, T.T.; Xie, Z.Q.; Wang, Y.; Tian, K.; Bu, L.M.; Wang, H.B.; Gao, L.J.; Zhao, J.Q.
Ultrathin Al2O3 Coating on LiNi0.8Co0.1Mn0.1O2 Cathode Material for Enhanced Cycleability at Extended
Voltage Ranges. Coatings 2019, 9, 92. [CrossRef]

12. Li, Q.; Li, Z.Z.; Xiang, X.J.; Wang, T.T.; Yang, H.G.; Wang, X.Y.; Gong, Y.; Gao, J.S. Tunable Perfect Narrow-Band
Absorber Based on a Metal-Dielectric-Metal Structure. Coatings 2019, 9, 393. [CrossRef]

13. Chen, S.; Solanki, A.; Pan, J.S.; Sun, T.C. Compositional and Morphological Changes in Water-Induced
Early-Stage Degradation in Lead Halide Perovskites. Coatings 2019, 9, 535. [CrossRef]

14. Shin, D.H.; Choi, S.-H. Recent Studies of Semitransparent Solar Cell. Coatings 2018, 8, 329. [CrossRef]
15. Hu, J.; Zhao, S.; Zhao, X.; Chen, Z. Strategies of Anode Materials Design towards Improved

Photoelectrochemical Water Splitting Efficiency. Coatings 2019, 9, 309. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3390/coatings8110374
http://dx.doi.org/10.3390/coatings9020092
http://dx.doi.org/10.3390/coatings9060393
http://dx.doi.org/10.3390/coatings9090535
http://dx.doi.org/10.3390/coatings8100329
http://dx.doi.org/10.3390/coatings9050309
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

