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Water pollution is a major environmental problem that has a significant impact on
human and animal health and the ecosystem. Most pollution is caused by human activi-
ties, and pollutants can be categorized into inorganic, organic, biological and radioactive
[1]. Thus, the critical issue of improving water quality has several social and economic
benefits.

During the last decade, the field of nanotechnology has extensively developed, con-
tributing to a significant impact on water purification. The use of nanomaterials has led
to impressive findings in the field of water remediation, with a high efficiency for the
removal of various pollutants, cost effectiveness and reusability. Thus, nanostructured
materials, due to their unique physicochemical characteristics, such as catalytic activity;
high physical, chemical and thermal stability; large specific surface area; high chemical
reactivity; strong electron ability, etc., have gained the attention of many researchers. Dif-
ferent classes of nanomaterials can be used in water purification either as adsorbents, pho-
tocatalysts and/or antibacterial agents [2-5]. More specific, nanostructured materials used
as adsorbents (nanosorbents), nanoparticles (e.g., Pd, Au, Cu, FesOs, TiOz, ZnO, Ag, etc.)
and nanocatalytic membrane systems are more efficient and less time-consuming than
other treatment methods, environmentally friendly and consume a low amount of energy
[4].

This Special Issue focuses on nanostructured materials and their applications in ad-
vanced water purification processes. This Special Issue contains fifteen articles and one
communication that address the synthesis, modification and regeneration of novel nano-
materials for their applications to remediate water contaminated by various pollutants.

The first paper published in this Special Issue by Xiang et al. [6] illustrates the prep-
aration of Fes04@C nanoparticles for the decolorization of high concentrations of meth-
ylene blue. According to the obtained results, an easy method for producing FesOs@C na-
noparticles with excellent catalytic reactivity is presented, representing a promising ap-
proach for the industrial production of FesO4@C nanoparticles used to treat high concen-
trations of dyes in wastewater. The second paper by Zia et al. [7] presents the synthesis of
silver/iron oxide nanocomposites (Ag/FesOx) for the efficient and specific removal of io-
dine anions from contaminated water. The findings presented in this study offer a novel
method for desalinating radioiodine in various aqueous media. The next paper by Narath
et al. [8] proposes a facile green synthetic method for the synthesis of zinc oxide nanopar-
ticles (ZnO NPs) using the bio-template Cinnamomum tamala (C. tamala) leaves extract. Ac-
cording to the obtained results, the synthesized ZnO NPs exhibit excellent photocatalytic
activity against dye molecules, through a green protocol. The fourth paper by Shrestha [9]
illustrates the usage of wood dust of Dalbergia sisoo (Sisau) derived from activated carbon
(AC) as an adsorbent material for the removal of rhodamine B dye from an aqueous solu-
tion. According to the author, this study successfully addressed a local problem of
wastewater pollution from garment and textile industrial effluents using the locally
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available agro-waste of Dalbergia sisoo. Khan et al. [10] investigated the removal of nano-
CuO from pure water and montmorillonite clay (MC) suspensions, using poly aluminum
ferric chloride (PAFC) and cationic polyacrylamide (PAM) via the coagulation—floccula-
tion-sedimentation (C/F/S) process. Moreover, PAFC and PAFC/PAM flocculation per-
formance was investigated through a parametric analysis. The findings presented in this
paper provide insights into enhanced flocculation and the coagulation of CuO in drinking
water containing clay particles. Balarak et al. [11] found that activated porous carbon pre-
pared from Azolla filiculoides (AF) (AFAC) could be a potential low-cost adsorbent of
azithromycin (AZM) from aqueous solutions. In the next paper by Liou, Chen and Yang
[12], amino-functionalized nanoporous Santa Barbara amorphous-15 (SBA-15) was fabri-
cated by employing sodium silicate as a precursor and successfully applied as a high-
efficiency adsorbent for the removal of tannic acid from aqueous media. Shalabayev et al.
[13] reported the successful synthesis of CdS nanoparticles using cadmium acetate and
sodium sulfide as Cd and S precursors, respectively. Moreover, the effect of using sodium
thiosulfate as an additional sulfur precursor was also investigated (combined milling) as
well as the antibacterial potential of mechanochemically prepared CdS nanocrystals on
reference strains of E. coli and S. aureus. The results presented, demonstrated that solvent-
free and sustainable mechanochemical synthesis can easily produce semiconductor nano-
crystals in a multidisciplinary application. In the paper by Pefiaranda et al. [14], three dif-
ferent magnetic microreactors based on torus geometries (i.e., one-loop, two-horizontal-
loop, and two-vertical-loop microreactors) were designed, manufactured, and tested to
increase the enzyme-based transformation of dyes by laccase bio-nanocomposites, im-
prove particle suspension, and promote the interaction of reagents. Taken together, these
results indicate that the novel microreactors introduced in this study have the potential to
efficiently process wastewaters contaminated with dyes in a continuous mode, with po-
tential for large-scale operations. Primo et al. [15] present two green synthesis routes that
were used for the synthesis of Ag/ZnO nanoparticles, using cassava starch as a simple and
low-cost effective fuel and aloe vera as a reducing and stabilizing agent. The results indi-
cate that Ag/ZnO nanoparticles synthesized via green chemistry are a promising candi-
date for the treatment of wastewaters contaminated by bacteria (E. coli), due to their easy
preparation, low-cost synthesis, and disinfection efficiency. Magro et al. [16] successfully
developed sensors based on nanostructured thin films deposited on ceramic substrates
with gold-interdigitated electrodes to detect azithromycin, clarithromycin, and erythro-
mycin in concentrations ranging between 10> M and 105 M in mineral and river water
matrices. Ramirez-Rodriguez et al. [17] proposed a novel method to fabricate a hybrid
adsorbent membrane of whey protein isolate (WPI) and polycaprolactone (PCL) by elec-
trospinning, finding promising results for the removal heavy metal ions (e.g., chromium
ions) from water. Khan et al. [18] focus on the synthesis of a nanocomposite material
(ZnO-CuO/g—CsN4) using a solution method for the successful extraction of arsenic (III),
pointing out that a ZnO-CuO/g—CsN: nanocomposite can be a potential candidate for the
enhanced removal of arsenic from water reservoirs. Zhang et al. [19], prepared a new cat-
alyst, copper oxide/graphene oxide—-diatomaceous earth (CuO/GO-DE) using the ultra-
sonic impregnation method, which had excellent catalytic activity towards ciprofloxacin
degradation. Toth et al. [20] presented the effect of different phosphate sources on the
synthesis and photocatalytic activity of AgsPOu for pollutants degradation. These authors
concluded that AgsPOs—based materials could be reliably used for the degradation of me-
thyl orange (MO) as they mostly retain their photoactivity during the second recycling
test. In the final paper by Giannoulia et al. [21], halloysite nanoclay (HNC) was examined
as an adsorbent for the individual and simultaneous removal of antibiotic enrofloxacin
(ENRO) and methylene blue (MB) from aqueous solutions, alongside its successful regen-
eration via cold atmospheric plasma (CAP) bubbling. In addition, CAP bubbling induced
chemical modifications on the HNC surface, increasing its adsorption capacity when ap-
plied to new adsorption cycles.
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