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The guest editors for this special issue are pleased to welcome
contributions from researchers studying smart nanostruc-
tured materials developed from molecular self-assembly
processes and their advanced applications. Molecular self-
assembly can be exploited in key approaches for the design
and development of nanostructured systems and has become
a fundamental method for the formation of advanced nano-
materials. Manuscripts selected for this special issue deal with
their product design, applications, and methods for the
investigation of their structure and properties. A substantial
number of papers were submitted, and after a thorough peer
review process, six papers were selected to be included in this
special issue. These papers cover a wide range of novel mate-
rials for advanced applications. We believe that the papers
collected in this special issue highlight current relevant topics
in research related to the molecular self-assembly of nanoma-
terials and their advanced applications and will introduce
readers to important advances in this field.

N. Fu et al. [1] investigated the influence of different
molar ratios of Ti/Si on the morphology, structure, and pho-
tocatalytic activity of core-shell SiO2@TiO2 nanoparticles
(CSTNs) for photocatalytic applications. A high photocata-
lytic efficiency of the CSTNs (synthesized by means of a
hydrothermal method) was shown with low photocatalyst

addition by studying the photocatalytic activity of the CSTNs
for both colourless organic pollutants (such as phenol) and
coloured substances (such as methylene blue) under UV irra-
diation. More specifically, the study evidences that the
CSTNs with the Ti/Si molar ratio of 5 : 1 had the highest pho-
tocatalytic activity of 99.4% towards phenol and 99.2%
towards methylene blue, which showed higher photocatalytic
efficiency with the addition of 0.25 g/L photocatalyst com-
pared with the other reported TiO2-SiO2 composites.

The review article by M. M. Rahman et al. [2] furnished
an up-to-date documentary on various catalysts used for
the oxidation of alkyl-substituted benzenes along with their
reaction conditions and selectivity profiles. Because of the
substantial improvements in product yield and catalyst reus-
ability, heterogeneous catalysts have gained growing consid-
eration in recent years. In this respect, this review article
work updates our knowledge for the selection and/or design
of novel catalysts for chemists and engineers in industrial
and academic settings.

In the paper by X.Wang et al. [3], nano-BiOBr photocata-
lysts were successfully prepared by the hydrothermal method,
while the influences of different solvents (and concentrations)
on the structure, morphology, optical properties, and photo-
catalytic properties were investigated systematically. The
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results indicated that the concentration and solvents have an
essential influence on the bandgap energy values of the nano-
BiOBr photocatalyst, and the photocatalyst showed an excel-
lent activity on the photodegradation of rhodamine B.
Finally, the high photocatalytic activity of photocatalysts for
contaminant aqueous solutions investigated in this paper
may stimulate the development of new platforms to develop
flexible photocatalysts for practical applications in water
purification.

In the article by N. T. V. Hoan et al. [4], the synthesis of
TiO2/diazonium/graphene oxide composites and their appli-
cation to visible-light-driven photocatalytic degradation of
methylene blue (MB) in a visible region have been studied.
The photocatalytic oxidation exhibited a complete decompo-
sition of MB by the cleavage and oxidation of one or more of
the methyl substituents on the amine groups. The catalyst
was stable and recyclable after three times with a negligible
loss of catalytic activity. In addition, the TiO2/diazonium/-
graphene oxide can also photocatalyze for the degradation
of some other dyes (phenol, methyl red, and Congo red).
To explain the experimental behaviour, the authors proposed
a kinetic model by the combination of the classical
Langmuir-Hinshelwood kinetic model and Langmuir iso-
therm model. Finally, the proposed catalyst with its stability
and recyclable advantages is promising for application in
the treatment of dye wastes.

In the study by L. A. Kaledin et al. [5], the aluminum-
water reaction has successfully been used to produce 2D
and 1D quantum (and nanometer) size of γ-AlOOH
(Boehmite) and β-FeOOH (Akaganeite)/γ-AlOOH (Boehm-
ite) mesostructures deposited onto siliceous substrates in a
one-step process at moderate temperature. The investigation
of the role of surface nanoscale roughness and charging
behaviour evidenced that the isoelectric point values of rough
nanostructured surfaces were three pH units higher com-
pared to the flat crystalline γ-AlOOH (Boehmite) and β-
FeOOH (Akaganeite) surfaces, resulting in a high removal
efficacy of submicron particles from aqueous suspension by
the surfaces with combined microscale and nanoscale struc-
tures. The authors also proposed a model explaining the
pH-dependent behaviour of the zeta potential and suggested
the existence of a coupling electrokinetic effect of the local
electrical double layer (EDL) fields with the local flow fields.

Finally, in the review paper by C. Cretu et al. [6], the basic
concepts on self-assembly of small amphiphilic molecules
with noble metals are shown with reference to their photophy-
sical properties. The article is aimed at furnishing to the reader
a panoramic view of this exciting problematics in terms of (i)
the principles of self-assembly of amphiphiles that involve
noble metals, (ii) the preparation of opportune amphiphile-
noble metal hybrids, and (iii) examples of amphiphile-noble
metal systems as representative of systems with enhanced
photophysical properties. Finally, comments and perspectives
are given with special attention to a range of possible modern
and advanced applications in nanotechnology.

The six articles of this special issue will stimulate readers’
creativity around the possible development of this research
area. Moreover, although these six papers cannot provide
the full image of the field of advanced self-assembled nano-

materials, we nevertheless hope that the combination of
these contributed papers will inspire the readers to under-
take their research work in this very wide area of materials
investigation.
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