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Nanoscience and nanotechnology are likely to impact our lives in many ways
over the next few decades. This issue’s Research Front contains highlights from
the Nanomaterials Symposium at ICONN 2006, including topics such as metal
particles, seminconductor nanocrystals, and carbon nanotubes.

Conjugated conducting polymers and 
carbon nanotubes are two important 
components for creating electrochemical-
sensing materials. The combination of 
carbon nanotubes with conducting polymers
or other functional materials (e.g. DNA
chains, proteins, metal nanoparticles, 
carbon fibres) creates synergetic effects that
provide the basis for numerous novel 
sensors that feature high sensitivity, good
selectivity, excellent environmental stability,
and low power consumption. This article
reviews recent developments in this exciting
new area of electrochemical sensing.
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Metallic nanoparticles show a rich optical behaviour. Research into their
optical effects, a field with a long tradition, has seen recent rapid development
because of progress in nanoparticle fabrication, spectroscopic techniques, and
computational methods. This article provides a survey of the optical effects of
metallic nanoparticles, and covers both fundamental phenomena and emerging
applications.

Control of the production of core/shell
semiconductor nanocrystals with 
well-defined dimensionalities is critical to
tailor their application and to provide
accurate insights into their complex
properties. With a focus on CdSe core/shell
particles the methodologies of, factors that
effect the control of, and significant
breakthroughs and recent advances involved
in the production of core/shell nanocrystals
are presented.
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Two-photon polymerization is an important
and useful technique in the fabrication 
of next-generation three-dimensional
miniaturized photonic devices. In this article
the recent advances in this field are
reviewed with an emphasis on both material
preparation and device formation, in
particular the fabrication of functional 
active devices. The rapid development in
this interdisciplinary area will greatly
advance the knowledge in chemistry,
nanotechnology, and telecommunications.

The addition of nanoclay to polymers
enhances their physical and mechanical
properties. However, some problems remain
with the resultant nanocomposites, which
include concerns about thermal stability,
flame retardancy, fracture toughness, and
scratch–wear resistance. It is the inadequacy
of these specified properties that has
curtailed potential applications of this class
of new materials. In this Review, these
issues are examined in detail and the
approaches that have been used to resolve
them are critically assessed.

Nitric acid treatment enhanced hydrogen
adsorption on single-walled carbon
nanotubes at ambient temperature by
opening nanotubes and changing the 
bundle structure. Heat treatment of the 
acid-treated nanotubes further increased
hydrogen adsorption by removing functional
groups introduced by acid treatment.
Hydrogen flow was more effective than
nitrogen flow for removing functional
groups.
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Gold sponge with nanoscale pores was
prepared by alkaline leach of Al from
AuAl2. A bimodal pore distribution is
obtained by phase separation or application
of an RF bias during deposition. The 
sponge has electrochemical applications
including biosensors, high efficiency
ultracapacitor electrodes, semi-transparent
current collectors in dye sensitized
photovoltaic cells, or lithium storage
electrodes.
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Improving the photoactivity of titanium
dioxide will enhance the materials
application in environmental remediation.
Here, the influence of both structural
control using an agarose template and
compositional variation with vanadium
doping on the final morphological
properties and efficiency of
photodegradation of methylene blue was
studied. The sample containing 0.9 at-%
vanadium gave the best photocatalytic
results under either UV or visible light
illumination.

The potential applications of carbon
nanotubes (CNTs) continue to increase, yet
the absence of large-scale CNT synthesis
technology is limiting their research and
development. Here, fluidized bed chemical
vapour deposition is demonstrated to be the
most promising technology for large-scale,
low-cost, CNT synthesis, by the production
of CNTs on alumina-supported Fe, Co, or
Ni catalysts in a 0.5 kg h�1 FBCVD reactor,
using ethylene as a carbon source.
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A major obstacle to the commercialization
of fuel cells is the prohibitive cost and
limited supply of the precious platinum
group metals usually used as the catalyst.
Here, SWNTs are used as a catalyst support
and perform better than XC-72 carbon black
in the absence of Nafion in the catalyst
layer structure.




