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Water is a basic resource and is required by all living beings on our planet. However,
the scarcity and contamination of aqueous media have led to millions of people in sub-
developed countries having limited access to it. Water pollution most frequently occurs via
the entrance of chemicals into water bodies as a result of various human activities. Any
amount of chemical is able to pollutes the water, regardless of the harm it may pose to
human health and the environment.

This Special Issue aimed to provide a scientific overview of the main concepts and
current advances in the field of environmental catalysis, including the application of
catalytic processes as alternative methods for the treatment of aquatic pollutants, such as
pesticides, herbicides and numerous industrial chemicals, with regard to water remediation.
Original research papers and short reviews addressing the synthesis and characterization
of new catalysts, the influence of various operating parameters and types of reactors on
the removal of pollutants, the reaction kinetics and mechanisms implicated, as well as the
identification of intermediate compounds were invited for submission. Some of the papers
comprising the Special Issue are presented below, along with a discussion of the various
wastewater remediation technologies employed.

Contribution 1 studies the adsorption of arsenic (As(V)) onto eggshell biochar. The
maximum adsorption capacity (q = 6.3 mg g−1) measured at a contact time of 120 min,
which corresponded to 96% of pollutant removal, was determined at the following operat-
ing conditions: a solution pH of 4.5, an initial arsenic concentration of 0.6 mg L−1, and an
adsorbent dose of 0.9 g L−1. Some authors have attempted to obtain effective and stable
photocatalysts based on Cu-Mo nanostructures that are doped with a carbon source and
synthesized via a solvothermal preparation route. These catalysts have been utilized for the
degradation of Yellow 5 dye under solar light. The catalyst prepared via pyrolysis under N2
atmosphere showed the highest photoactivity, due to its enhanced textural properties. In
addition, as expected, the reaction mechanism for the dye degradation involved successive
attacks of •OH radicals (Contribution 2).

Contribution 3 addresses another topic of high concern in this Special Issue; this is the
electrocatalytic oxidation process of the plasticizer Dibutyl phthalate (DBT) from water.
The authors used an electrode based on iridium–tantalum/titanium (IrO2-Ta2O5/Ti) as
the anode and graphite as the cathode. The authors obtained high DBP and total organic
carbon (TOC) removal efficiency values of 90 and 56%, respectively, under a voltage
gradient of 10 V cm−1 for 60 min. Another study demonstrated the potential utility of
keratin char-TiO2 composite films for the degradation of Methylene Blue from water via
a photocatalytic process (Contribution 4). The main active species in the process were
identified as 1O2 radicals. Density Functional Theory (DFT) calculations demonstrated
that the high photocatalytic properties of the calcined keratin char-TiO2 composites could
be mainly ascribed to their rough surface, particular porous structure, high water contact
angle, and high adsorption energy towards the organic pollutant.
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In Contribution 5, superparamagnetic Iron oxide nanoparticles for the degradation
of tetracycline from wastewater via a photocatalytic process were synthesized. Photocat-
alytic degradation tests showed that approximately 40% of the tetracycline was degraded
within 60 min of irradiation when using UV/vis light. It was also observed that the H2O2
generated in the photocatalytic reaction could lead to the development of heterogeneous
photo-Fenton processes on the surface of the iron oxide nanoparticles. In this way, more
hydroxyl and hydroperoxyl radicals were generated, promoting the photodegradation of
tetracycline. Furthermore, in Contribution 6, commercial Mn2O3 nanoparticles were used
for the efficient removal of bisphenol A (BPA) from wastewater via the activation of perox-
ymonosulfate (PMS) activation. A total of 15 transformation by-products were identified
via the use of the LC/MS-MS technique during BPA degradation with the Mn2O3/PMS
system, and three BPA degradation pathways were proposed. Compared to lab-made
materials, it seems that commercial Mn2O3 catalysts led to a high TOC removal, low PMS
consumption and a rapid BPA degradation rate.

In order to reduce the concentration levels of the anti-inflammatory compounds
naproxen (NAP) and diclofenac (DCF) in different environmentally relevant aqueous
matrices, several catalytic wet peroxide oxidation (CWPO) experiments using a magnetic
catalyst, prepared with magnetite as a precursor, were assessed in Contribution 7. In this
study, the optimization of the operating parameters was accomplished via the utilization of
the Response Surface Methodology (RSM) coupled with the Box–Behnken design (BBD).
The obtained removal percentages of the NAP and DCF were of 19 and 54%, respectively.
In this case, the main NAP and DCF removal mechanism was based on the formation of
•OH radicals. Drug degradation tests in real aqueous solutions (WWTP effluent, hospital
wastewater) and disinfection tests were performed; it was then found that the magnetic
catalyst has the potential to treat real effluents polluted with NAP and DCF. Contribution
8 studied the removal of the emerging contaminant Acetaminophen (ACE) from water
via catalytic wet peroxide oxidation (CWPO) using metal-loaded mesoporous MCM-41
catalysts. The effect of the incorporation of Zn, Fe, Cu and Cr in the framework of MCM-41
solids and the reaction temperature (25–55 ◦C) on ACE removal were studied. The leaching
results obtained with the Fe/MCM-41 catalyst were better than those previously reported
in the literature, confirming the high stability of this material.

The effect of iron impurities in different activated carbons (ACs) of commercial and
synthesized origin on the removal of phenols via CWPO was studied in Contribution 9. In
this study, the activity of ROX 0.8 oxidized with the 673 K catalyst (lab prepared) was the
highest among the tested materials, with phenol and TOC removal values of 92 and 57%,
respectively, and an iron leaching concentration (0.67 mg L−1) below the limits established
by the European regulations. Moreover, the photocatalytic degradation of caffeine when
using TiO2 films immobilized on circular glass sheets as a catalyst under ultraviolet C
irradiation was studied in Contribution 10. In this study, caffeine removal was found to
increase as the irradiation time increased. In this way, the reactions kinetic were described
well by the pseudo-first-order kinetic model. In addition, the caffeine removal efficiency
using the TiO2-coated glass sheets remained high (~100%) within 15 consecutive runs.
Contribution 11 reported the degradation of cyanobacteria cylindrospermopsin (CYN) in
water when utilizing an abundant mineral, pyrite, under solar light. This degradation
system seems to be specifically efficient in the presence of relatively high amounts of natural
organic matter because the uracil ring structure is broken down in the detoxification process
of CYN.

Furthermore, Contribution 12 presents the preparation of a novel catalyst, WO3/MoCl5,
via a thermal method. In this study, the degradation of two dyes in water, Crystal Violet
(CV) and Rhodamine B (RB), was accomplished in normal and dark conditions. In addition,
the reusability of the catalysts was studied within three cycles, maintaining 100% dye
removal; the reactivation of the solids only involved their washing after the reaction. In
another interesting work, Contribution 13 synthesizes NiMo catalysts through a simple
co-reduction method; these catalysts are to be used in the catalytic degradation of hydrous
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hydrazine at 70 ◦C, evaluating the production of hydrogen along the reaction. The support
material-free nanocatalysts were highly efficient compared with bimetallic NiMo catalysts
in terms of the hydrogen generation (TOF = 62, and 71.4 h−1, for Ni9Mo1(Pr2O3)0.375 and
Ni4Mo@Cu2O, respectively). This study was the first to report the use of Pr-modified NiMo
and core–shell NiMo@Cu2O catalysts for the production of H2 from hydrous hydrazine.

Contribution 14 also explored the effect of the surface chemistry of a TiO2 catalyst on
the photocatalytic degradation of Bisphenol A. In this study, a correlation between the %
exposure of the (001) facets of the TiO2 solid and its catalytic activity could be established.
Thus, it could be observed that the mineralization of BPA decreased as the exposure of the
anatase (001) facets of the catalyst increased. Finally, Contribution 15 analyzed the potential
application of the catalytic wet peroxide oxidation (CWPO) process for the efficient removal
of the anti-inflammatory drug naproxen (NAP) from wastewater using magnetite/multi-
walled carbon nanotubes (Fe3O4/MWCNTs) as a catalyst. In this study, the effect of the
operation parameters, e.g., pH, temperature, and H2O2 dosage, on the CWPO process
efficiency was evaluated. The versatility of the catalyst’s applications was evidenced when
different environmentally relevant effluents were efficiently treated.

The scientific contributions that comprise this Special Issue have shed significant light
on the state of the art in emerging catalysis-based wastewater treatment technologies that
could be incorporated into the industrial sectors.
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