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Editorial

In recent years, there has been a surge of interest in the development
of advanced treatments aimed at controlling, treating, or remediating
various aqueous matrices. These novel solutions hold tremendous po-
tential, but their successful implementation across different cases and
varieties of effluents is still a significant challenge. While their focus has
traditionally been on treating conventional matrices like municipal
wastewater or drinking water, our attention must also be directed to-
ward non-conventional effluents/water sources. These matrices,
including industrial waters, highly saline/brackish waters, and pro-
duced water, demand proper treatment to remediate their contamina-
tion or enhance their quality at the source of generation.

The importance of addressing these non-conventional aqueous
matrices must be properly highlighted. By improving water quality for
production processes, achieving specific characteristics for reuse, or
decontaminating them before disposal, we can ensure the well-being of
both our environment and human health. However, diverse and crucial
knowledge gaps exist within this field. The influence of environmental
conditions and the constituents of water matrices must be scrutinized,
and the effectiveness of advanced treatments should be rigorously
evaluated. Therefore, to foster progress in environmental protection,
novel, advanced, and/or unique water treatment methods must be
studied and developed before their implementation.

This Special Issue “Advanced treatment for non-conventional
aqueous matrices” within Chemical Engineering Journal Advances fo-
cuses on diverse aspects of treatment for water matrices with special
features, in terms of composition, quantity or origin. Therefore, studies
focused on engineered water systems that need to develop treatment
processes are covered, with a focus on different target contaminants:
organic, inorganic [1-3] or of biological nature [4,5].

The treatment of textile effluents has been studied by Semiao et al.
[1], where a residual diatomaceous earth adsorption process has been
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addressed for the removal of Acid Blue 277 and Acid Red 361 in single
and binary solutions in the presence of inorganic salts. Interestingly,
different mechanisms were revealed depending on the composition of
the aqueous solutions. The addition of inorganic salts interfered nega-
tively with the removal of dyes in single solutions by biosorption
because of competition between anions and molecules for the binding
sites. However, in binary solutions (sum of dyes), the maximum bio-
sorption capacity increased with higher concentrations of NaCl and
CaCl; due to different electrostatic interactions by the cations.

Salinity effects have also been studied by Silveira et al. [2], who
addressed nitrate reduction in saline waters employing a combined
ilmenite (FeTiO3)/oxalic acid photocatalytic process. Although salinity
has a small influence on nitrate reduction, working at 50 °C and acidic
pH could overcome oxalic acid scavenging by Ca®" present in the water
matrix, which is the main challenge when working in saline water.
Accordingly, saline water containing nitrates can be effectively treated
through photocatalytic reduction using ilmenite as a photo-catalyst and
oxalic acid as a hole scavenger.

Leong et al. [3] addressed the biodegradation of triclosan, an anti-
septic agent present in effluents from sports clubs, hospitals, or indus-
trial wastewater treatment plants. Triclosan biodegradation was studied
using TCSmix100, a mixed culture highly adapted to degrade triclosan.
The biodegradation process has been addressed through the addition of
different solubilizers or a non-aqueous phase. Thus, the triclosan con-
version rate was limited in the case of solubilizer-free tests due to the
limited solubility of crystals in the aqueous phase. On the other hand,
the use of solubilizers resulted in a significant improvement in mass
transport as well as microbial kinetics, showing a high capability of
mineralizing triclosan by TCSmix100. This allows the application of this
technology to highly contaminated point sources.

Furthermore, the inactivation of bacteria and cyanobacteria has been
studied using an rGO/TiOs/polysiloxane photocatalytic process or the
application of calcium peroxide granules, respectively. Levchuk et al.
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J. Moreno-Andrés et al.

[4] developed TiOo/polysiloxane(SiBi) thin films modified with
different concentrations of graphene oxide (0%, 1%, 5%, 10%) to
inactivate naturally occurring microorganisms in recirculation aqua-
culture systems (RAS) under UVA and solar irradiation. The best disin-
fection rates were obtained with 1 and 5% of rGO under UVA
irradiation, showing slightly higher photocatalytic inactivation
compared to solar disinfection. Even so, the reduction of graphene oxide
within the printed TiO»/SiBi was achieved within the first 30 min of
each photocatalytic test under both UVA and natural solar irradiation.

Finally, Keliri et al. [5] studied the application of calcium peroxide
granules for the abatement of cyanobacterial harmful algal blooms in
algae-laden water. CaO, granules were enclosed in four different fabrics
and textiles, and both HyO, release and Microcystis sp. mitigation has
been addressed. The study concluded that fabrics of nonwoven interline,
or polyester netting materials, can be used as delivery systems, while
paper filters should be avoided due to their adsorption/reacting prop-
erties for oxidants. Thus, with interlining textile or polyester netting, the
photosynthetic activity of Microcystis species was sufficiently reduced,
suggesting that CaOy granules-enclosed fabrics may offer a novel and
alternative HyO- delivery system.

In overall, the studies presented in Special Issue are only the tip of the
wastewater treatment iceberg, but emphasize the significance of un-
derstanding how environmental conditions, technical applications, and
the physicochemical constituents of water matrices influence the effi-
cacy of advanced treatments. This understanding is a priority matter for
perfecting said processes and developing tailored approaches for the
variety of the existing non-conventional aqueous matrices. To further
advance the field, future studies should focus on bridging the existing
knowledge gaps, including, but not limited to, elucidating the underly-
ing treatment mechanisms of the interactions between treatment process
components and matrix constituents, while continuing to explore novel
approaches. By doing so, we can pave the way for more sustainable and
efficient treatment strategies, ensuring environmental protection and
improving effluent water quality of non-conventional matrices.
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