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Over the past decades, the tremendous effort put into Ti0; nanomaterials has resulted in a rich database for
their synthesis, properties, modifications, and applications. The continuing breakthroughs in the synthesis and
modifications of TiO2 nanomaterials have brought new properties and new applications with improved
performance. Accompanied by the progress in the synthesis of TiO; nanoparticles are new findings in the
synthesis of TiO; nanorods, nanotubes, nanowires, as well as mesoporous and photonic structures. Besides the
well-know quantum-confinement effect, these new nanomaterials demonsirate size-dependent as well as
shape- and structure-dependent optical, electronic, thermal, and structural properties. Ti0; nanomaterials have
continued to be highly active in photocatalytic and photovoltaic applications, and they also demonstrate new
applications including electrochromics, sensing, and hydrogen storage. This steady progress has demonstrated
that Ti0, nanomaterials are playing and will continue to play an important role in the protections of the
environment and in the search for renewable and clean energy technologies. © 2007 American Chemical Society.
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Energy storage is more important today than at any time in human history. Future generations of rechargeable
lithium batteries are required to power portable electronic devices (cellphones, laptop computers etc.), store
BrrroueHHEle B yKa3aTelb electricity from renewable sources, and as a vital component in new hybrid electric vehicles. To achieve the
FTIOMEERIE CI0BA increase in energy and power density essential to meet the future challenges of energy storage, new materials
chemistry, and especially new nanomaterials chemistry, is essential. We must find ways of synthesizing new
nanomaterials with new properties or combinations of properties, for use as electrodes and electrolytes in
Tensr SciVal lithium batteries. Herein we review some of the recent scientific advances in nanomaterials , and especially in
nanostructured materials, for rechargeable lithium-ion batteries. © 2008 Wiley-VCH Verlag GmbH & Co. KGaA.
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3. Moon, Robert J Cellulose nanomaterials review: Structure, properties and
nanocomposites/ Moon, Robert J, Martini, Ashlie, Nairn, John ,
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Tentsr SciVal This critical review provides a processing-structure-property perspective on recent advances in cellulose
nanoparticles and composites produced from them. It summarizes cellulose nanoparticles in terms of particle

Mapasetpsr morphology, crystal structure, and properties. Also described are the self-assembly and rheological properties of

cellulose nanoparticle suspensions. The methodology of composite processing and resulting properties are fully
covered, with an emphasis on neat and high fraction cellulose composites. Additionally, advances in predictive
modeling from molecular dynamic simulations of crystalline cellulose to the continuum modeling of composites
made with such particles are reviewed (392 references). © 2011 The Royal Society of Chemistry.
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Kparkoe onncanne

Materials with nanoscopic dimensions not only have potential technological applications in areas such as device
technology and drug delivery but also are of fundamental interest in that the properties of a material can change
in this regime of transition between the bulk and molecular scales. In this article, a relatively new method for
preparing nanomaterials , membrane-based synthesis, is reviewed. This method entails synthesis of the desired
material within the pores of a nanoporous membrane. Because the membranes used contain cylindrical pores of
uniform diameter, monodisperse nanocylinders of the desired material, whose dimensions can be carefully
controlled, are obtained. This "template” method has been used to prepare polymers, metals, semiconductors,
and other materials on a nanoscopic scale.
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Electrochemical capacitors, also called supercapacitors, store energy using either ion adsorption (electrochemical
double layer capacitors) or fast surface redox reactions ( pseudo-capacitors). They can complement or replace
batteries in electrical energy storage and harvesting applications, when high power delivery or uptake is needed.
A notable improvement in performance has been achieved through recent advances in understanding charge
storage mechanisms and the development of advanced nanostructured materials. The discovery that ion
desolvation occurs in pores smaller than the solvated ions has led to higher capacitance for electrochemical
double layer capacitors using carbon electrodes with subnanometre pores, and opened the door to designing
high-energy density devices using a variety of electrolytes. Combination of pseudo-capacitive nanomaterials ,
including oxides, nitrides and polymers, with the latest generation of nanostructured lithium electrodes has
brought the energy density of electrochemical capacitors closer to that of batteries. The use of carbon nanotubes
has further advanced micro-electrochemical capacitors, enabling flexible and adaptable devices to be made.
Mathematical modelling and simulation will be the key to success in designing tomorrow's high-energy and
high-power devices. © 2008 Macmillan Publishers Limited. All rights reserved.
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Br1BObI: B aHITIOSA3bIYHOM CErMEHTE, KaK U B PUHII, MHOTO CTAaTE€H MPO
HAaHOMATEpHaIbl U UX TPOU3BOJICTBO, HO B PUHII YAIllE OMUCHIBAIOT UMEHHO
pou3BOACTBO. Tak ke muk 3Toi TeMbl Ol B 10X rojgax 21ro Beka. Ha JaHHBIN
MOMEHT, BBIXOJIUT BCE MEHBIIIE CTATEH O CO3JJaHUM HAHOMATECpPHUAIOB, UYTO TOBOPUT
0 TOM, UTO ITOKa HOBBIC BAPUAHTHI CO3/IAHUSI HAUTH HE YAAJIO0Ch U CTAPbIE XOPOIIIO
paboTaror.
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