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Core-shell nanostructures, a family of nanomaterials, have
attracted increasing research interest due to their unique
structural features that consist of an inner core and an external shell of diﬀerent chemical compositions. These structural
features allow the possibility of combining distinctive properties of varied materials. Comparatively, core-shell nanostructures have exhibited improved physical and chemical
properties relative to their single-component counterparts.
The inherent emergent chemical and physical properties of
core-shell nanostructures are of great importance to a potentially broader range of applications including electronics,
magnetism, optics, and catalysis. So far a large number of
core-shell nanostructures have been successfully fabricated
using approaches ranging from laser ablation and hightemperature evaporation to carbothermal reduction and
hydrothermal methods. Structural characterization of these
nanostructures and determination of their unique properties
for various applications have been well documented. This
special issue is devoted to describing a number of unique
properties and applications of core-shell nanostructures by
introducing a few research papers in this field.
The paper describes a simple emulsifier-free seed
emulsion polymerization technique for the synthesis of
perfluoropolyether-based core-shell nanoparticles. The shell
consists of relatively high Tg polystyrene and polymethylmethacrylate that have a high glass transition temperature
(Tg) as well as polyacrylic copolymers that have a low Tg.

The paper deals with the fabrication of polyaniline- (PANI-)
TiO2 core-shell nanostructures that were prepared via a novel
ionic liquid/water microemulsion method in the presence of
anatase TiO2 nanoparticles. The paper reports the preparation of poly (methyl methacrylate)/SiO2 (PMMA/SiO2 )
hybrid composites using a “grafting onto” strategy, with
assistance of UV light irradiation in an iron aqueous
solution. The functionalization of PMMA was achieved by
anchoring 3-(methacryloxy) propyl trimethoxysilane onto
the nanosilica surface, followed by grafting PMMA onto the
nanosilica layer with FeCl3 as a photoinitiator. The paper
presents a synthesis procedure of free standing Ge/GeO2
core-shell nanocrystals with tunable sizes and shell thickness.
High-resolution transmission electron microscope images
reveal the presence of strain in the nanocrystals and lattice
distortion/dislocations in the Ge core near the interface of
Ge core and GeO2 shell.
The paper of this special issue presents the preparation of
silica-poly (methyl methacrylate) nanoparticles. Compared
with pure natural rubber, the thermal resistance and tensile
properties of such nanostructures are significantly improved.
The paper is on the synchrotron X-ray absorption analysis
of Fe2 O3 -Pt core-shell nanoparticles, obtained from the
coreduction of iron acetylacetonate and platinum acetylacetonate. The paper reports the synthesis of a core-shell PMMAgrafted-ordered mesoporous silica by surface-initiated atom
transfer radical polymerization of methyl methacrylate from

2

Journal of Nanomaterials

the exterior surface of ordered mesoporous silica particle. It
was found that the as-prepared OMS(ordered mesoporous
silica)-g-PMMA exhibited improved properties including
ionic conductivity, thermal stability, and mechanical properties.
The papersexplore the potential application of coreshell nanostructures. paper proposes a new solution-based
method for the synthesis of metal-hybrid nanocomposites including TiO2 , Au/TiO2 , ZnO, and Au/ZnO. These
semiconductor-metal hybrid composites serve as a better
catalytic system for photodegradation of malathion, one
of the most commonly used pesticides in developing
countries. paper reports on silicon nanorods/carbon nanotubes (SiNRs/CNTs) for field emission cathodes. These
novel nanostructures demonstrated improved field emission
properties including a lower turn-on electric field, a lower
threshold electric field, and a higher enhancement factor ß,
suggesting that such core-shell structures have good potential
for field emission applications.
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