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The combination of nanotechnology and molecular biology has developed into an emerging research area:
nanobiotechnology. Magnetic nanoparticles are well-established nanomaterials that offer controlled size, ability
to be manipulated externally. and enhancement of contrast in magnetic resonance imaging (MRI). As a result,
these nanoparticles could have many applications in biology and medicine, including protein purification, drug
delivery, and medical imaging. Because of the potential benefits of multimodal functionality in biomedical
applications, researchers would like to design and fabricate multifunctional magnetic nanoparticles. Currently,
there are two strategies to fabricate magnetic nanoparticle-based multifunctional nanostructures. The first,
molecular functienalization, invelves attaching antibodies, proteins, and dyes to the magnetic nanoparticles. The
other method integrates the magnetic nanoparticles with other functional nanocomponents, such as quantum
dots ((}Ds) or metallic nanoparticles. Because they can exhibit several features synergistically and deliver more
than one function simultanecusly, such multifunctional magnetic nanoparticles could have unigue advantages in
biomedical applications. In this Account, we review examples of the design and biomedical application of
multifunctional magnetic nanoparticles. After their conjugation with proper ligands, antibodies, or proteins, the
biofunctional magnetic nanoparticles exhibit highly selective binding. These results indicate that such
nanoparticles could be applied to biological medical problems such as protein purification, bacterial detection,
and toxin decorporation. The hybrid nanostructures, which combine magnetic nanoparticles with other
nanocomponents, exhibit paramagnetism alongside features such as fluorescence or enhanced optical contrast.
Such structures could provide a platform for enhanced medical imaging and controlled drug delivery. We expect
that the combination of unique structural characteristics and integrated functions of multicomponent magnetic
nanoparticles will attract increasing research interest and could lead to new opportunities in nanomedicine. ©
2009 American Chemical Society.
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Penpe3eHTaTUBHbIE JOKYMEHTHI

Penpe3eHTaTWBHLIE MyBAMKALMK O4eHE TECHO CBA3AHLI C TEMOA W
NO3BONAT HAM NONYYKUTE NPEACTABNSHMUE O LEHTPaNEHOM NpegMeTe
WCCNef0BaHMA B PAMKAX TEMBL. Kak Mpaewno, y TakKMx MySanKaLun
MHOIO CCBINOK BHYTPW TEMBI M BLICOKAS A0NA COAEPHALLMYCA B HUX
CCBINOK OTHOCUTCA K TeMe. Kpome Toro, MX OTHOCUMTENBHO YacTo
UMTHUPYHOT (408 KX BO3pacTa).
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In the last three decades, zero-dimensional, one-dimensional, and two-dimensional carbon nanomaterials (i.e.,
fullerenes, carbon nanotubes, and graphene, respectively) have attracted significant attention from the scientific
community due to their unique electronic, optical, thermal, mechanical, and chemical properties. While early
waork showed that these properties could enable high performance in selected applications, issues surrounding
structural inhomogeneity and imprecise assembly have impeded robust and reliable implementation of carbon
nanomaterials in widespread technologies. However, with recent advances in synthesis, sorting, and assembly
techniques, carbon nanomaterials are experiencing renewed interest as the basis of numerous scalable
technologies. Here, we present an extensive review of carbon nanomaterials in electronic, optoelectronic,
photovoltaic, and sensing devices with a particular focus on the latest examples based on the highest purity
samples. Specific artention is devoted to each class of carbon nanomarterial, thereby allowing comparative
analysis of the suitability of fullerenes, carbon nanotubes, and graphene for each application area. In this manner,
this article will provide guidance to future application developers and also articulate the remaining research
challenges confronting this field. © 2013 The Royal Society of Chemistry.




Penpe3eHTaTMBHbIe JOKYMEHThI

PenpeseHTaTUBHbIE NyBNMKALWK O4eHb TECHO CBA3aHbI C TEMOK U
MO3BOAAT HaM NOIY4UTb NPeACTaBNEHWE O LeHTpa/lbHOM NpeameTe
WCCNe0BaHMA B pamkax Tembl. Kak npasuno, y Takmx ny6amkaumum
MHOTO CCbINIOK BHYTPW TEMbI K BbICOKAA A0N1A COAEPXKALLMXCA B HUAX
CCbINOK OTHOCUTCA K Teme. KpoMe TOro, MX OTHOCKTENbHO YacTo
UWUTUPYIOT (014 UX BO3pacTa).
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Materials fabrication with nanoscale structural precision based on bottom-up-type self-assembly has become
more important in various current disciplines in chemistry including materials chemistry, organic chemistry,
physical chemistry, analytical chemistry, biochemistry, colloid and surface chemistry, and supramolecular
chemistry. Although the design of new materials based on nanoscale self-assembly is anticipated as a key
concept, preparing complete three-dimensional structures at nanoscale precision remains a difficult target using
current technologies. Rather, dimension-reduced approaches such as layering of two-dimensional
nanostructures into precisely controlled lamellar nanomaterials are currently achievable. In particular, layer-by-
layer (LbL) assembly is known as a highly versatile method for fabrication of controlled layered structures from
various kinds of component materials using very simple, inexpensive, and rapid procedures. Therefore,
fabrication of multilayer films through the LbL deposition process has attracted growing interest from various
research communities. The high versatility and flexibility of LbL assembly is continuously creating new concepts,
new materials, new procedures, and new applications. In this highlight review, we focus on nanoarchitectonics
by LbL assembly. After an initial intreduction on the invention and a brief history of the LbL assembly technique,
innovations and the evolution of the technique are described based mainly on recent examples, which are
categorized into two sections: (i) developments in methodology {technical, material, and phenomenological
aspects with expansion of concept) and {ii) progress in applications { physical, chemical/biochemical, and
biomedical applications) © 2014 The Chemical Society of Japan.
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Moble-metal nanoparticles have had a substantial impact across a diverse range of fields, including catalysis.
sensing, photochemisiry, optoelectronics, energy conversion and medicine. Although silver has very desirable
physical properties, good relative abundance and low cost, gold nanoparticles have been widely favoured owing
to their proved stability and ease of use. Unlike gold, silver is notorious for its susceptibility to oxidation
(tarnishing). which has limited the development of important silver-based nanomaterials . Despite two decades
of synthetic efforts, silver nanoparticles that are inert or have long-term stability remain unrealized. Here we
report a simple synthetic protocol for producing ultrastable silver nanoparticles, yielding a single-sized
molecular product in very large quantities with quantitative yield and without the need for size sorting. The
stability, purity and yield are substantially better than those for other metal nanoparticles, including gold, owing
to an effective stabilization mechanism. The particular size and stoichiometry of the product were found to be
insensitive to variations in synthesis parameters. The chemical stability and structural . electronic and optical
properties can be understood using first-principles electronic structure theory based on an experimental single-
crystal X-ray structure. Although several structures have been determined for protected gold nanoclusters, none
has been reported so far for silver nanoparticles. The total structure of a thiolate-protected silver nanocluster
reported here uncovers the unigue structure of the silver thiolate protecting layer, consisting of Ag 2 5 5 capping
structures. The outstanding stability of the nanoparticle is attributed to a closed-shell 18-electron configuration
with a large energy gap between the highest occupied molecular orbital and the lowest unoccupied molecular
orhital, an ultrastable 32-silver-atom excavated-dodecahedral core consisting of a hollow 12-silver-atom
icosahedron encapsulated by a 20-silver-atom dodecahedron, and the choice of protective coordinating ligands.
The straightforward synthesis of large guantities of pure molecular product promises to make this class of
materials widely available for further research and technology development. © 2013 Macmillan Publishers
Limited. All rights reserved.




Penpe3eHTaTUBHbIE JOKYMEHTDI

Penpe3seHTaTMBHbIe MYGNMKALWMK O4eHb TECHO CBA3aHbl C TEMOW U
MO3BONAT HaM NONY4UTb NPeACTaB/IEHME O LeHTPanbHOM npeaMeTe
WCCNeloBaHWA B paMKax Tembl. Kak npaswno, y Takux nybavkaumin
MHOIO CCbIZIOK BHYTPW TeMbl M BbICOKAA 404 COAEPXKALUMXCA B HMX
CCbINNOK OTHOCKTCA K Teme. KpoMe Toro, MxX OTHOCUTENIBHO YacTo
LUTUPYIOT (LNA WX BO3pacTa).
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One-dimensional carbon nanotubes and two-dimensional graphene nanosheets with unigue electrical,
mechanical and thermal properties are atiractive reinforcements for fabricating light weight, high strength and
high performance metal-matrix composites. Rapid advances of nanotechnology in recent years enable the
development of advanced metal matrix nanocomposites for structural engineering and functional device
applications. This review focuses on the recent development in the synthesis, propernty characterization and
application of aluminum. magnesium, and transition metal-based composites reinforced with carbon nanotubes
and graphene nanosheets. These include processing strategies of carbonaceous nanomaterials and their
composites, mechanical and tribological responses, corrosion, electrical and thermal properties as well as
hydrogen storage and electrocatalytic behaviors. The effects of nanomaterial dispersion in the metal matrix and
the formation of interfacial precipitates on these properties are also addressed. Particular attention is paid to the
fundamentals and the structure-property relationships of such novel nanocomposites. © 2013 Elsevier BV, All
rights reserved.

KNHYyessle CNoBa dBTOPa
Carbon nanotubes; Composites; Fabrication; Graphene; Mechanical property; Thermal property

HMHGOPMALMA XMMWYECKORA Ga3kl AaHHbIX Reaxys ©

BewecTea View all substances (13}

« AlHg Al D Mg -

TPETE CBEQEHHWA _F:ICI.":\_:'E_I:»CBE':,E-VF ch CMOTPETE CBE0EHWA _F:ICI.":I':‘E'I:» CE



Penpe3eHTaTMBHbIe JOKYMEHThI

Penpe3seHTaTMBHbIE NYHIMKALMKM 04eHb TECHO CBA3aHbl C TEMOW U
No3BOJIAT HAM NOJY4MTb NpefcTaBieHne O LieHTpalbHOM NpeaMeTe
MCCNefoBaHWA B paMKax Tembl. Kak npasuio, y Takux nybnukauuia
MHOIO CCbINIOK BHYTPM TEMbI M BbICOKAA L0149 COLEpXALLMXCA B HUX
CCbINOK OTHOCUTCA K TeMe. KpOMe TOro, X OTHOCUTE/IbHO YacTo
LMTHUPYIOT (4NA MX BO3pacTa).

Article

Length effect of carbon nanotubes on the strengrhening mechanisms in metal martrix 262
composites

Chen, B.,Shen, J., ..., Kondoh, K.
Acta Materlalta, 2017

LuTuposan

Article

Solid-stare interfacial reaction and load transfer efficiency in carbon nanotubes (CNTs)- 224
reinforced aluminum matrix composites

LuTuposan
Chen, B.,Shen, ]., ..., Kondoh, K.
Carbon, 2017
Article
Effectively enhanced load transfer by interfacial reactions in mulri-walled carbon 207
nanotube reinforced Al matrix composites

LiuTupoBan
Zhou, W..Yamaguchi, T., ..., Kawasaki, A.
Acta Materlalla, 2017
Jlydline aBTOPbLI MO 3TOU Teme
HaseaHue Documents
Yi, Jianghong 68
Li, Zhigiang 50
Zhao, Naiqin 43
Tan, Zhangiu 39

Bao, Rui 39




T

AHaNM3 KNK4YeBsbIX ¢}pa3 MpocMoTpeThb Kak 06/1aKo CNoB
Tensile Testing - § mpnosite Materials | Thermod icP ki Fullerens

Aluminum Powder Metallurgy Hybrid Composites Composite Materials |~ TISTTIOYTEMIE THopS Enaplab&le{

Magnesium alloy Metal Powder 'G raphe ne N anoplatELets Mechanical Alloying  ppaeals

Thermal Conductivity Flake N t Gross National Product
Grain Refinement Ca r 0 n a n 0 U ¢ ¢ ¢ Molecular Dynamics
costng Ductlity Nanocomposite  Metal Matrix Composites
womon o) COppET Nanosheet  Wear Powder Metallurgy Extrusion rbricston

Corrosion -
In Sitw 55 Hat Rolling

Nanoplate Magnesium G ra |'|:e Metallic Matrix Cor'jﬁndpnosites

Electroplating  pgatrx Friction MNickel Yam Hot Pressing B HIH Mechanical Behavior
. . . . ¢ Ball Milling
preparation . Mechanical Properties I m m ;
P A u Inu Microstructure Sraphene Oxide

Densification
Electrical Properties

Sparks  Titanium Carbide H
CcppirP-:'w‘:Isr Powder Multi Walled Nanotube Sintering Electrical Conductivity

Spark Plasma Sinterin Composite Alloys Aluminium F)xide High Strength
Tensile Strength Dispersion Strengﬂ%&ning Reduced Graphene Oxide  Carbon Nanoparticle

ctraless Plati Millin H : Millimg (machining)
Electroless PISNg  Cagting  icrohardnass  Processing Propress & Reinforced Plastics gl 8 carbides

A A A penesanTHocT Knio4esoi dpasbl | cHibkerve A A A pocrt (2017-2021)

BbiBoabl

Cyns no pesynbsratam 3anpocoB B SCOPUS MCCrefoBaHUSA MO HOBLIM TEXHONOMMSIM CUHTE3a
HaHOMaTepmanoB, HAHOYACTUL, HAHOXMOMbEB AOCTATOYHO NONYNSAPHbLI B COOOLLECTBE YHEHBIX
XUMMUKOB-MHXEHEPOB. [onyyeHne MMEHHO KOHCTPYKLUMOHHBIX HAHOMaTepManoB 4OBOMbHO
cnabo npenocTaBreHo B paccMmaTtpuBaemMon base gaHHbIX cTaTen.



	Тема: “Технологии производства конструкционных наноматериалов” 

