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With the depletion of carbon-based energy resources and the consideration of global
warming, renewable energy is considered a promising energy source for future energy.
Solar energy has shown the greatest potential to meet global energy needs with its ample
source and free availability. Although primitive photovoltaic work gets credited to the
silicon-based works done in the bell lab, recently, progress in the photovoltaic cell is
significant. For example, many different types of solar cells have appeared, which include
dye-sensitized solar cells, quantum-based solar cells, polymer solar cells, perovskite solar
cells, etc. Here, we can point out the perovskite solar cell which reaches 25% efficiency
within a short period. According to the literature search done on the Web of science, the
number of publications on perovskite solar cells has increased exponentially within the
last 10 years.

In addition to photovoltaic application, many research areas in utilization of solar
energy have been extensively exploited to form distinct disciplines. One of them, photo-
catalytic water splitting, has molded a promising research pathway with exponentially
increasing publications. Other fields include fuel generation from carbon dioxide, nitrogen
conversion, photodegradation of organic and inorganic pollutants, and optoelectronic
devices. Besides the fields mentioned, photoactive nanomaterials have been used in other
fields. Experimental and theoretical investigations of solar energy conversion using vari-
ous simulation software, from material design to reaction kinetics, lay the groundwork to
improve the efficiency of the above applications. Furthermore, the fundamental study of
photoactive nanomaterials in solar energy conversion, which is done through designing
advanced functional materials and advanced experimental techniques, focuses on light
harnessing, charge separation/recombination, and catalytic reaction kinetics.

Therefore, it is very important to deliver the recent research progress in the field of
photoactive nanomaterials to the scientific community. Thus, the scope of this Special
Issue not only covers a basic study of the solar energy conversion process with simulations
but also targets certain applications including environmental remediation, optoelectronic
devices, and solar fuel generation. This Special Issue includes six research articles and
three review articles to focus on photoactive nanomaterials from fundamental research
on their applications. Three research works [1–3] reported recent emerging materials,
including 2D Bi2Se3 in optoelectronic applications, and discussed fundamental behaviors
of dyes in confined media. Another research work reported by Maxim et al. [4] explores
the enhancement of light harnessing in perovskite solar cells with embedded carbon
quantum dots. Most of the articles are focused on photocatalytic solar fuel generation.
Hydrogen generation kinetics is studied via silicon nanocrystals in aqueous media [5].
Nanocomposite-based photocatalysts including TiO2, SrTiO3, and Polyaniline (PANI) are
also reviewed to give quick updates regarding photocatalytic water splitting [6–8]. Shabdan
et al. updated with recent progress in a promising oxygen evolution of WO3-based photo-
catalysts [9].

Therefore, I think it is essential to present a Special Issue which provide recent research
works on photoactive nanomaterials, from fundamental studies to recent applications
including optoelectronic devices, perovskite solar cells, and photocatalytic water splitting.
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