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Competent Opinion

J.Toporski

Products ofWITec Firm are oriented to Future

Since 1997 a manufacturer of nanoanalitic microscope systems WITec Firm has

developed into a world-known enterprise specialized in measuring equipment
for high technology.

Keywords: semiconductor, microscope. Raman systems

Industrial Nanotechnologies

D.Krasovitsky, A.Alekseev, S.Petrov, V.Chalyj

Standardized manufacture of111-N heterostructures for solid - 14

state microwave electronics
The unique capabilities of wide-band semiconductor Ill - nitrides for creation
of powerful receive/transmit UHF units, as well as the possibility of overcoming
the main problems that arise in developing the technology of instrument nitride
heterostructures are shown. Creation of specialized growth equipment and the
use of an innovative heterostructures design and modes of their growth have
brought about world-class results, and have enhanced the prospects for further
improvement.
Keywords: heterostructure, semiconductor device, MBE

P.Lyakhov

Biological safety boxes

The main types of biological safety boxes (BSB) used in microbiological industry,

medical and research laboratories are described. Major conceptions on biological

safety and general information on types of these boxes, recommendations on
their installation, certification and exploitation are given.

Keywords: biological safety box, biological safety, certification

A.Sidorov

Resistance Coating for Through-Silicon-Vias Technology 28

Creation of multichip modules and 3D integrated structures using Tnrough-
Silicon-Via technology is promising for microassembly production. The use of this
technology allows to assemble articles at a semiconductor wafer and crystal level.
Keywords: multichip module, through via, microassembly

G.Khollinshid, IVLIkard, V.Nadolenko

Alkali electrolysis as an alternative to that based on ion-exchange 32

membranes
Basically, electricity-aided production hydrogen and oxygen from water requires,
a container, electrical current and a separator for accumulation of the gases,
lo increase efficacy of the process, electrolyte is added into water. The article
compares the two main methods of water electrolysis: alkali and ion-exchange
ones. The main difference consists in how the electrolyte is used. In alkali systems
the electrolyte is added into water. In ion-exchange systems the electrolyte is the
separator. The rest of equipment is the same in both systems.
Keywords: electrolyte, alkali electrolysis, ion-exchange electrolysis,
separator

N.Zaytsev, E.Cornev, S.Orlov, A.Krasnikov,

K.Svechkarev, R.Yafarov

Nano-diamond-graphite emitters

for integrated field emission micro-devices

Formation of nanostructured field diamond-graphite emitters for integrated field-

emission microdevices has been studied and their properties investigated. The effect of

self-organization of diamond nanocrystallites in carbon and polymer-like hydrocarbon

films at their deposition in non-equilibrium low- pressure ethanol MW plasma has been

discovered. Modes of separate deposition of carbon structures of preset allotropic

modifications, as well as of structures containing diamond and graphite phases in

different volume ratios have been determined. Integrated field emission microdevices:

diodes and triodes with nanodiamond-graphite emitters have been fabricated. The

formed nanodiamond-graphite emitters at 1 x 10-6 Torr demonstrate the current
density up to 2,0 A/cm2 Applied voltage and field-emission strength to 1.5V/pm.

Keywords: field emission, vacuum micro-device, graphite.,

diamond, carbon

Conferences. Exhibitions. Seminars

L.Ratkin

Prospects of nanoindustry development in Russia 40

The «High Technologies of XXI century» Forum chaired by V, Bykov, President
of the NSR, incorporated a meeting devoted to prospects of the nanoindustry
development. Development of the education system in the field of
nanotechnologies and nanoindustry for nuclear energy got detailed considaration
in the course of the meeting.

Key words: nuclear energy, nanoindustry
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COLEPXKARVIE

KoMneTeHTHOe MHeHue

A.Tonopcku

NMpoaykuus dupmbl WITec HaueneHa B 6yayuee

C ocHoBaHus B 1997 rogy cmpma WITec - npon3BoAUTENb HAHOAHANUTUYECKUX
CUCTeM MUKPOCKOMOB - NpeBpaTuiach B U3BECTHOE B MUPe NpeanpusTve, cneymaim-
3upytolLeecst B 061acT U3MEPUTENBHOTO 060pYA0BaHUA A/1st BbICOKUX TEXHOMOTNIA.
KnioueBsble cnoBa: NonynpoBOAHWUKM, MUKPOCKOMbI, POMaHOBCKNE CUCTEMbI

MpoMbILLNEHHbIE HAHOTEXHOIOMNN

L0.Kpacosuukuit, A.Anekcees, C.MeTpos, B. Yanblii
CTaHfapTn3oBaHHOe NPON3BOACTBO reTepocTpykTyp 11I-N

[ns TBepfoTenbHoit CbY-3neKTpoOHUKM

MpuBeaeHbl BO3MOXHOCTU WMPOKO3OHHbIX NOJYNPOBOAHUKOBbLIX HUTPpUAOB |l
rpynnbl AN MOLWHbLIX YCTpoiicTB CBY-AnanasoHa 1 npeogosieHns npo6nem npu
pa3paboTke TEXHOMOrUN NPUBOPHBIX HUTPUAHBLIX FeTepoCcTPyKTyp. Co3aaHue
cneymann3npoBaHHOro pocToBOro 060pyA0BaHNs U HOBATOPCKME KOHCTPYKLMMN
reTepoCcTpyKTyp U PeXXnMoB pocTa No3BOJIUIN AOCTUYL MUPOBOIO YPOBHA, pac-
WNpUTb NEPCNeKTuBbl NX p,aanel?lu.lero ynyduweHua.

KntoueBble cnoBa: reTepocTpyKTypa, NONYyNnpoBOAHNKOBbI
npuéop, MN3

M.Nnaxos

BoKcbl 6ronoruyeckoli 6e30nacHoOCTM

PaccMOTpeHbl OCHOBHble BUAbI 60KCOB 6uonoruyeckoii 6esonacHocTu (BBB)
ANS MUKPOGUONOrUYECcKOoW MPOMbIWIEHHOCTU, MeAULMHCKUX naGopaTopuii.
MpepcTtaBneHsl NOHATMA No 6uobesonacHocTy u oblwas nHgopmauma No Tunam
60KCOB, flaHbl PEKOMEHAaL MK No NX YCTaHOBKE, CEPTUMKaLMN 1 aKcnayaTauum.
KntoueBble cnoBa: 60KCbl 6UONOrMYecKoit 6e3onacHocTH,
6rnonormyeckas 6e3onacHocTb, cepTudukaynsa

A.Cupopos

HaHeceHue hoTopesucTa npu POPMUPOBAHUN MEXCOEANHEHWIA
Ha KpeEMHUK

Co3faHne MHOTOKpUCTanbHbiX Moayneii n 30-CTPYKTYp NO TEXHONOIMK NEPEXOS-
HbIX OTBEPCTUI ANsi (DOPMUPOBAHNSA MEXCOEAUHEHMNI NEPCNEeKTUBHO NPU NPon3-
BOACTBE MUKPOCHOPOK. MpYMeHeHne TEXHONOrNN NO3BONAET BbINOMHATL COOPKY
n3fenunii Ha ypoBHe NAacTUH W KPUCTaNoB.

Kntouesble cnosa: MHOTOKPUCT anbHble MOAYNN, NepexoaHble
0TBepCTHUA B MaTepuane, Mukpocbopka

. Xonanuwwng, M.Wkapa, B.HagoneHko

LLl,enquoﬁ 3N1EKTPONN3 - aNbTepHaTMBa 31IEKTPO/IN3Y C NOHHO-
0OMeHHbIMU MeMbpaHaMu

[ina nonyyeHne Bogopoga u KMCNopoaa v3 BoAbl TpebyeTcs KOHTeHep, NcToy-
HUK 3NeKTPMYEeCcKoro Toka u cenapatop. C uenbio yBennueHus aptheKkTMBHOCTY B
BoAy AobasnseTcs anekTponuT. CpaBHMBAKOTCA ABa MeTOAa 3/1€KTPON3a BOAbI:
Weno4YHon n MOM-aneKTponus. MNaBHOE pas3nyune Mexay HAMK B TOM, Kak 3aAeit-
CTBYeTCA 3NeKTPONUT. B LWenoyHbIX cucTtemax anekTponut gobasneH B Bogy. B
NOM-cuctemax anekTponnTom sensetcs cenapatop. OctanbHoe o6opygoBaHue
nogo6Ho.

KntoueBble cnoBa: 3aNeKTPONNT, LWeN0YHOI anekTponus, MOM-
31eKT ponus, cenapaTop

H.3aiiues, E.FopHeB, C.Opnos, A.KpacHukos, K.CBeukapes,
P.Adapos

HaHoanma3sorpauToBble aBTOIMUTTEPbI A/1F MHTErpanbHbIX
aBTO3IMUCCUOHHbIX 3/IEMEHTOB

M3yyeHbl HaHOCTPYKTypUpOBaHHble asima3orpaduroBble aBTOIMUTTEPbI 415
WHTEerpanbHbiX aBTOIMUCCUOHHBIX MUKponpubopos. O6HapyxeHa camoop-
raHu3auus asimasHbiXx HaHOKPUCTA/INTOB B rpadiMToBLIX U MOMMEpPONoa06-
HbIX N/IEHKaX NpU OCaX/JeHWn B HepaBHOBeCHOW CBY -nnasme napos aTaHona.
OnpefeneHbl peXxKxMbl pasgenbHoOro ocaxjeHus yrnepoAHbIx CTPYKTYp 3afaH-
HOVi annoTponHoit MoaudrKauun. 3roToBeHbl MHTErpaibHble aBTO3IMUCCUOH-
Hble MUKPONPUGOPbLI: AMOALI U TPMOAbI C HaHOANMa30rpatUTOBLIMU IMUTTEPA-
Mu. HaHoanmasorpaduToBble amuTTepbl Npu 1x106Topp 1 300K obecneynBaoT
NNOTHOCTb 3MUCCMOHHOIO TOKa 0K0/10 2 A/cM2 1 nopor amuceun 1o 1,5 B/mMkm.
Kntouesble cnosa: lonesas aMucCus, BakKyyMHble MUKPONpu6opbl,
rpauT, anmas, yrnepoa

KoHhepeHL MK, BbICTABKU, CEMUHAPbI

N.PaTKuWH

[epcneKkTMBbLl PasBUTUA HAHOWHAYCTPUK B Poccun

B pamkax dopyma "Bbicokue TexHonoruu XX| Beka' nog npegcenarenbCcTBOM
Mpe3ngeHTta HOP B. bbikoBa 6blna NpoBeAeHO 3acefaHve, NOCBsLEHHOE nep-
crekTMBam pa3sBMTUS HAHOMHAYCTPUKM B Poccun. Ha Hem fleTanbHO 06Cyxaanmch
pasBuTUe cucTeMbl 06pa3oBaHus B chepe HAHOTEXHOMNOTUI 1 pa3paboTKu HaHo-
VHAYCTPUN 15 aTOMHOW 3HepreTuku.

KntoyeBble cnoBa: aToMHas 9HepreTunkKa, HaHOUHAYCT puUa
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Nanomaterials

V.Beklemyshev, V.Pustovoy, S.Korovin, A.Vladimirov,

U.Maugeri

Obtaining boron-silicon-containing nanoparticles

One of the areas of nanotechnology is development of methods for

manufacture of nanomaterials and nanoparticles possessing qualitatively

new functional properties, including boron-containing compounds and

nanostructures used in medicine for diseases diagnostics and treatment. A

promising field here is using boron-containing nanoparticles for boron neutron

capture therapy (BNCT) of cancer. A method of laser-induced pyrolysis of the

reaction gas mixture for obtaining boron-silicon-containing nanoparticles with
a high content of boron is offered.

Kev words: laser-induced pvrohsis. boron neutron capture therapy

D Xevin, V.Nevolin, K.Tsarik

Formation of nanosized graphene structures

by focused ion beam

After stability of the 2D atomic carbon form - graphene has experimentally

proved, this material has been extensively investigated with the aim to use

it for different technical applications. Due its unique properties graphene is

considered to be one of potential materials for future electronics. However,

creation of real applications on its base requires reproducible methods for

production of graphene sheets with controlled parameters. Methods for

formation of multigraphene nanostructures using ion-beam technologies have

been developed. The results show that thinning of structures to some graphene
layers and formation of quasi one-dimensional narrowing are possible.

Key words: graphene, ion beam, nanotechnology

A.Gaydarova, V.Elinson, M.Yurovskaya, S.Nesterov
Management of medical and biologic characteristics
ofoioactive systems
By altering nanostructures characteristics (relief, shape of relief, composition,
structure, etc.), it is possible to provide the materials with fundamentally new
properties that are radically different from properties of the bulk materials. The
work considers the possibility of creation of nanocomposite (NC) materials on
polymers surface by means of uniting two nanomaterials - the nanostructured
polymer surface and nanoscaled carbon film. For additional possibility to
manage the surface properties pharmacoforous nanomaterial, heterocycled
derivatives of fullerene C60, is used.
Key words: antibacterial nanocomposite materials, nanostructured
polymer surface, carbonfilm, fullerene, biology, medicine

Test & Measurements

P.Gorelkin, A.Erofeev, G.Kiselev, I.Yatninsky,

M.Rubtsova, A.Egorov

Aportable analyzer based on cantilever microarray for quick

diagnostics prostate cancer

The prostate specific antigen (PSA) is the most sensitive and specific among all

cancer-specific markers. The PSA is the only useful and meaningful marker for

early detection and diagnostics of prostate cancer. For the time being there are no

devices which can be used for the quick detection of PSA outside the laboratory.

The aim of the project is to develop a portable cantilever label-freer biochips
providing a single-stage detection of PSA.

Key words: prostate specific antigen, marker; device, portable cantile-

ver biochip

V.Mizgulin, S.Goldstein, R.Kadushnikov
“Cloud” Platform for Nanotechnology Research and Develop-
ment
This article considers premises of creation of a'cloud” platform for nanotechnology
research and development and the main engineering prototypes. The platform is
presented in terms of socio-economic, technological and informational aspects,
the architecture and mechanisms of implementation of the system components
are described. The work resulted in creation of the submitted web-source
«nanoModel.ru» intended for virtual labs and university distant learning courses
in the field of nanotechnology.
Key words: "cloud" platform, multiscale modeling, computer simula-
tion, remote access

V.Maklakov, O.Khristoforov, A.Moshnikov
Selective Modification of Materials by a Non-Destructive High-
Energy Photon Flow
A substance's structure has been investigated at non-destructive spatial - selective
impact of short-wave radiation. Possibility of formation in materials of latent
stable identifiers which can be made with a thin periodic structure, also on base
of nanotechnologies has been demonstrated. This approach in combination with
read-out latent and multilevel information creates preconditions for development
of a new method for identification and protection against falsification of various
products and documents.
Key words: structure, spatial - selective impact, identifier, falsification
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Pa3paboTaHbl CNOCO6bLI NONyYEHNA HAHOMaTepPManoB U HaHoYacTuy, o6nagaLnx
KayeCcTBEHHO HOBbIMU (DYHKLMOHAbHBIMK CBOCTBaMU, B TY. Gopcogepxxauine
COeIHEHNSA N HaHOCTPYKTYpbl, MCNONb3yeMble B MeAuLuHe. MepcnekTUBHO Npu-
MeHeHMe 6opcofepXKallnux HaHo4YacTuy, ANna 60p-HelTpoHo3axBaTHOW Tepanun
OHKONOrMYecknx 3a6onesaHunii. Mpegnaraetcs nasepo-UHAYLMPOBaHHbIA NMpo-
N3 peaKkuMOHHOI ra3oBoii cMecu AN NoayyYeHuss Gop-KpemHuiicogepxaune
HaHO4YacTuL, C MOBbIWEHHBLIM COAEPXaHNeM 6opa,

Kntouesble cnosa: Nnasepo-wHAYLUPOBAHHBIA NUpoNns,
HellTpoHO3axBaTHas Tepanus

60p-

L0.NesuH, B.HeBonuH, K.Llapuk

dopmMuUpoBaHMe HaHOPa3MepPHbIX FPatheHoBbIX CTPYKTYP
(hOKYCUPOBAHHbIM MOHHbLIM MYyYKOM

Co BpeMeHM gokasaTenbcTBa CTabunbHOCTU rpaeH akTUBHO uccnepyetcs C
Uesiblo ero NCNos1b30BaHNA B pa3/INYHbIX OTPac/ax. Enaro,qapﬂ YHUKa/IbHbIM CBOI-
cTBaM, rpaeH paccmaTpuBaeTcs Kak 04UH U3 MaTepuanos GyayLieli aNeKTpoHN-
KU1, OJHAKO N5 CO3JaHusi NPUNOXEHNIA HA ero 0OCHOBE HEe06X04MMbI METOANKH,
no3BoNsLWMe NoayyYaTb rpad)eHoBble NUCTbl C KOHTPONUPYEMbIMU NapaMeTpa-
MW. Pa3paboTaHbl MeToAbl pOPMMPOBaHNA MyNbTUrPAEHOBbIX HAHOCTPYKTYP C
NOMOLW b NOHHO-NYYKOBbIX TEeXHOMOrniA. AeMOHCTpVIpyeTCﬂ BO3MOXHOCTb YTOHE-
HUA CTPYKTYP A0 HECKONbKUX rpadheHoBbIX CNoeB 1 hopMupoBaHne KBasnoLHO-
MEPHBIX CY>XEHWIA.

Kniouesble cnoa: rpageH, MynbTurpageHoBble HAHOCTPYKTYpbI,
NOHHO-MYYKOBblE TEeXHONornu

A.TalipapoBa, B.EnnHcoH, M.KOposckas, C.HecTepos
YnpaBneHue MeAnKo-6M0NOTMYECKMMU CBOCTBAMU
6MO0AKTUBHbIX CUCTEM

M3meHsAs xapaKTepUCTUKN HAHOCTPYKTYP MOXHO NpujasaTb MatepuanamM HoBble
d)yHKLlVIOHaJ'IbeIe caoﬁcma, pe3Ko oTimyaroumeca ot CBOICTB MacCMBHOIO marepu-
ana PaCCManVIBaeTCﬂ BO3MOXXHOCTb CO34aHMA HaHOKOMMO3UTHbLIX MarepnanoB Ha
NOBEPXHOCTU MOTMMEPOB MyTeEM 06beAVHEHNS ABYX HAHOMATEPWA/IOB - HAHOCTPYKTY-
pvpoBaHHOI NOBEPXHOCTM NONMMepPa U HaHOPa3MEepPHbIX MIEHOK yrieposa. B kauecTse
,D,OI']OﬂHVITeI'IbHOﬁ BO3MOXXHOCTW ynpasneHunsa cBolicTBamMu NOBEPXHOCTN UCNOSb3YEeTCA
chapmakoopHbIii HaHOMaTepuan -reTepoLUKINYECKIE NPOU3BOAHbIE hynnepeHa Cw.
KntoueBble cnoBa: aHTMb6aKTepuanbHble HAHOKOMMNO3N T Hble
MaTepuansl, HAHOCTYKTYPUPOPBAHHbIE MOBEPXHOCT U NoAuMepa,
NNeHKn yrnepoaa, gynnepetsl, 6uonornsa, meguunHa

KOHTpO/b 1 N3MepeHuns

M.CopenknH, A.Epodees, I.Kucenes, M.AMUHCKNH,

M.Py6uosa, Afropbs

AHanmsaTop Ha KaHTUNEBEPHbIX 6roumnnax AnAa akcnpecc-
ANarHoCTUKM paka npe,qCTaTeanoﬁ Xenesbl

MpocTarta cneyudunyecknii aHtureH (NCA) - Hanbonee YyBCTBUTENbHbBIN W cneyun-
h1UHbIi OHKOMapkep. MCA - 3TO NOME3HbIA U 3HAYUMbIA NPU PaHHEM BbISIBIEHUN
paka. He cyliecTByeT yCTPOCTB, NO3BO/ALWMX NPOBOANTL IKCNPECC ANArHOCTH-
Ky MCA BHe na6opatopuii. [IPOEKT HanpaB/iieH Ha pa3paboTKy MOPTaTUBHBIX KaH-
rnnesepHbIX 6MOYNNOB He TPeBYILMX METOK N CNOCOGHbIX NMPON3BOANTL O4HO-
cTaguiiHoe onpegenexune MCA.

Kntouesble cnoBa: npocTaTa cneynduyeckuis, mapkep, npuéop,
nopTaTMuBHble KaHTUNeBepbl, 6uoymnn

B.MusrynuH, C.Fonbaw TeiiH, P.KagywHnkos

"O6nayHas" nnatdopma ana nposeseHus HUOKP B
HaHOTEeXHOM0rnsax

PaccmoTpeHbl npeanocbinky co3ganusa "o6nayHoin” nnatopmbl gns HAOKP B
HaHOTEXHO/OTUAX, BblAeneHbl OCHOBHbIE UHXeHepHble NpoToTUnbl. Mnarcopma
npeAcTaB/ieHa € TOYKW 3pPEeHUs COLMabHO-9KOHOMUYECKOr0, TEXHOIOrMYecKoro
1 MHHOPMAaLMOHHOT O acneKToB, On1caHa apxMTeKTypa 1 MexaHu3Mbl peanusayum
COCTaB/IALWMX CUCTEM. B KauecTBe utora npeacrtasnieH Be6-pecypc “hanoModel.
ru" Ans BUPTyanbHbIX Na6opaTopHbIX PaboT M opraHu3aunm ANCTaHLMOHHbIX
y4e6HbIX KypcOB N0 HAHOTEXHOI0TMYECKNM CNeLnanbHOCTSM By30B.
Kntouesble cnoBa: "o6nayHas™ nnaTdopma, MHoromaclw TabHoe
KOMMNbIO TEePHOE MOZENNPOBAHNE, YAANEHHbIA JOCTYN

wr

B.Maknakos, O.Xpuctodopos, A.MOWHNKOB

CenekTBHas MOAU(UKALNA MaTepnanoB HepaspyLualLwmm
NOTOKOM BbICOKO3HEPTeTUYHbIX (DOTOHOB

WccnepoBaHa CTpyKTypa BellecTBa Npu HepaspyluiawlieM NpocTpaHCTBEHHO-
CEeNeKTUBHOM BOS,qeﬁCTEI/IVI KOPOTKOBOJ/IHOBOr0O MU3ly4eHusa. Moka3aHa BO3MOX-
HOCTb (DOPMUPOBaHUSA B MaTepuanax CKpbITbIX YCTOWUMBLIX MAEHTU(MKATOPOB,
KOTOpbl€ MOTYT 6bITb BbINO/IHEHbI C TOHKOV NEpPUOAMYECKO CTPYKTYPOI HA OCHO-
BE HAHOTEXHO/IOTNiA. HOAXOA B CO4YeTaHUn CO CYUTbIBAaHNEM CKprTOﬁ n MHOroy-
pOBHEBOI MHhOpMaLun co3gaeT NpeanochIIKA 419 HOBOTO METoAa 3aluTbl OT
thanbcmmKaumm n3nenmnii u JOKYMeHTOB.

Knioyesble cnosa: CTPYyKTypa, NPOCT PaHCTBEHHO-CeNeKTUBHOE
BO3AelicTBNE, NAeHTUPUKaTOpP, Panbcudmkayms
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Kh. Fisher

Anew method of topographic

Raman image formation

A new combination of the system of confocai Raman image and optical

profilometer gives an opportunity to obtain confocai images of chemical

substances distribution on the surface of large samples. Addition of the new

method to the well-known combination of Raman and atomic force microscopy
provides great advantages.

Key words: combination, confocai Raman image, profilometer,

distribution

I.Magazov, S.Savinov, l.Yaminsky

Electronics for nanotechnology

The electronic systems to be used in nanotechnology should be able to process

large flows of experimental data and to control complex equipment. For instance,

realization of all of the potential of the scanning probe microscopy apparatuses

requires use a system able to register and analyze an enormous amount of

information at extremely high speed in such a way that the accuracy of the
measurements does not suffer.

Key words: flows, control, register, extremely high speed, measurement

Nanotechnologies and Education

V.Luchinin
Network interaction of SEC "Nanotechnology'lof Russian
institutes of higher education
Nanoindustry is an integrated complex, Which includes equipment, materials,
software, knowledge systems, technological, metrological, information,
organization and economic culture and personnel providing production
of science-intensive products with non-traditional properties of materials
and systems at transition to a nanoscale. The "National Nanotechnological
Network"should become an important element of this complex. It has already
served as a framework for a rather powerful educational area with scientific and
educational centers (SEC) "Nanotechnologies" of Russian institutes of higher
education.
Key words: software. integrated complex, nanoscale,
educational direction

E.Evtushenko

Nanopartide Tracking Analysis:

watching nanoparticles’ life

With Nanopartide Tracking Analysis (NTA) the thermal Brownian motion, the

hidden motive power of nanosystems, could be revealed in all its fleeting beauty.

NTA is a rare case of technique both visual and powerful. Nanopartide sizing,

measurements of concentration and zeta-potential, fluorescent particles studies

are for adult scientists, and a fascinating travel to nanoworld for the young and
inquiring researchers are readily available.

Key words: nanoparticles. NTA, Brownian motion, particle sizing,

zeta-potential, concentration ofnanoparticles, education in nanotech-

nology

Standardization

S.Khokhlyavin.

International approach to nanoterminology

The terminology has a key significance in creation of a unified approach to

understanding of the essense and development of nanotechnology. Harmonization

of the conceptual apparatus with international approaches will undoubtedly facilitate
integration of Russian science into the global scientificand technological space.

Key words: terminology, conceptual apparatus

Issues of Patenting

V.Yazykov. D.Sokolov.

One ofthe major laws of invention

To solve different technical problems one often has to choose between

available knowledge and novel approaches. It is not necessary to

invent everything by oneself. It is important to be able to use previous

achievements. The article considers how three ocean yachts "Laguna’”, "Wind

of change"and "Wind's daughter" used to make unique voyages, here built,

It was accomplished also due to the invention talent of the co-author of this
article.

Key words: novel approaches, invention talent
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X.®duwep

HoBbIii MeToA hopMUpPOBaHUS TONOrpatmyecKnx
paMaHOBCKUX 1306paxeHmnit

KombuHauma cuctembl KOH(HOKanbHOro paMaHOBCKOro 0To6paXeHus u ontuye-
CcKOro npogmnomeTpa faeT BO3MOXHOCTb MosyvaTb KOH(hoKanbHble nsobpaxe-
HUA pacnpegeneHna XMmMmn4yecknx BewecTs No NOBEPXHOCTU 60nbWwnx 06pa3uoa,
AOI’]OHHGHVIB paMaHOBCKOVI 1 aTOMHOW cunosoit MWKPOCKONUX HOBbIM METOAO0M
obecneumBaeT 3HaYMTe bHbIE npevmyuiecTtea,

KntoueBble cnoBa: KOM6UHaLKA. KOHOKaNbHOE PUMAHOBCKOE
oTo6pa>keHne, npounomeTp, pacnpegenexHue

N.Marasos, C.CaBuHoB, UAMUHCKNI

DNeKTPOHUKA A5 HAHOTEXHOOTUA

3I'IeKTp0HHbIe CUCTEMbl B HAHOTEXHOI0IMAX AO/DKHbBI MO3BONATH OﬁpaﬁaTbIBaTb
60nbluMe NOTOKU faHHbIX M YNPaBAsiTb CNOXHbIM 060pyAoBaHueM. [na peanun-
3auuy noTeHumana NpuGopoB CKaHWpywLleit 30HA0BOIN MUKPOCKONUN HEOBXO-
AUMO UMETb CUCTeMy, CNOCOGHY perncTpuposaTtb 1 o6pabaTbiBaTb OrpOMHOE
KOMIMYeCTBO MH(OPMaLMN Ha BbICOKON CKOPOCT 1, MPW 3TOM He [O/KHA CTpajaTb
TOYHOCTb U3MEPEHWIA.

Kniouesble cnoBa: NOTOKMW, KOHTPONb, perucrpayus,
3KCTpPeManbHO BbiCOKas CKOPOCTb, U3MepeHune

HaHoTexHonorum n 06pa303aHme

B.JTyYnMHUH

CeTteBoe B3anmogeiictene HOL, "HaHoTexHonorun"

By308 Poccumn

HaHOMHAYCTPUS - MHTErpMpPOBaHHbLI KOMMNeKe, BKYawwWwuii; obopyaoBaHue,
mMaTepuasibl, NPOrpaMMHbIe CPeACTBa, CUCTEMY 3HAHMIA, TEXHOIOTMYECKYI0, METPO-
NIOTNYECKYI0, MH(OPMALMOHHYI, OpraHM3aluoHHO-3KOHOMUYECKYIO KyNbTypy U
KaApOBbIil NoTeHunan, o6ecneymsaiolime NPouU3BOACTBO HAYKOEMKOI NpoAyKuun
C HETPaMLMOHHBIMU CBOWCTBAMW MaTepMasnoB 1 cUCTeM. BaXKHbIM 3/1eMEHTOM ero
[O/MKHa cTaTb "HauynoHanbHas HaHOTEXHO/OTMYecKas ceTb", B paMKax KOTOpOWi
cthopmupoBanoch Mol Hoe o6pasoBarTesibHOe HanpasfeHne ¢ Hay4yHo-ob6pa3oBa-
TeNbHbIMW LEeHTpaMu "HaHOTEXHONMOrMU" POCCUIACKUX BY30B.

Kntouesble cnoga: nporpamMMmHble CpefCcTBa, MHTErpupoBaHHbIii
KOMMNNeKc, HaHoMacw Tab, 06pa303aTeanoe HanpasneHune

E.EBTYyWeHKO

Habntofas 3a ">XM3HbI0" HaHOYaCTUL

BpoyHOBCKOE ABMXXEHME - OANH U3 CKPbITbIX «ABUraTeneii» HaHocucTeM, npea-
cTaert AMHaMMHeCKOVI Kpace B meToge aHanumsa TpaeKTOpMVI ABWMXEHNA HaHo4a-
cTny. OH - peakoe coyeTtaHne HarnagHocTm n BbICOKOI 3HAYMMOCTMN pe3ynbTaTtos.
M3mepeHune pa3mepa, KOHLEHTpauun u g3eta-noTeHumnana HaHovyacTul, B Konio-
WAHBIX pacTeBopax, n3yyeHue ayopecuympyrowmnx HaHoyacTal - 418 cepbe3HbIX
uccnegosareneii. YsnekatenbHas 3KCKypcus B HQHOMUP - 4151 MONOAbIX U N10603-
HaTesNIbHbIX.

Kntoyesble cnosa: HaHoYacTUNbl. BPOYHOBCKOE [BUXKEHMUE,

pasmep yacTul, A3eTa-noTeHunan, U3mMepeHne KoOHLeHTpaLyumn
HaHouacT UL, o6pasoBaHue B chepe HAHO T EXHONOTNIA.

CraHgapTusaumsa

C.X0oXxnaBuH

MexayHapoHbli N0AX04 K HAHOTEPMUHOIOT UK
TepMMHUﬂOI'VIﬂ UMeeT KnyeBoe 3HayeHne ona NOHNMaHuA n passuTus HaHOTEXHOnOFMﬁ,
npuYem rapMoHNU3aLus NOHATUIHHOTO annapata ¢ MexAayHapoAHbIMU NOAX0AaMn GyaeT
€noco6CcTBOBATL MHTErPALUM POCCUICKOI HAaYKU B MUPOBOE HayYHO-TEXHONOIMYECKoe
NpOCTPaHCTBO.

KntoueBble cnoBa: TEPMUHONOTWSA, NOHATWIAHBbIA annapaT

Bonpockl naTeHTOBaHWUSA

B.A3bikoB, [.CoKkoNoB

OJMH 13 OCHOBHbIX 3aKOHOB M306peTaTenxcTBa

Ana peweHna TexHW4Yeckux npobnem NpuxoamMTCA BbIGMPATb MeXAy 3Ha-
HUSAAMU U HOBbIMUW NoAXxoAamu. BaHO yMeTb M0/ib30BaTbCA NpeablaywunumMmmn
[OCTUXEHMAMU. ToKaszaHo, Kak Obliv MOCTPOEHbl SXTbl «/laryHa», «BeTep
nepemeH» un «[joyb BeTpa», Ha KOTOPbIX COBeplIannCb YHUKaslbHble NOX0oAbl
He B nocnegHol0 ovyepeab 6narogaps usobpetatenbCKOMy TanaHTy COaBTO-
pa crartbu.

KntoueBble cnoBa: HOBble MOAXOAbI, U306peTaTeNbCKNIA TanaHT
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HAHOUHAYCTPUA ®

MepepernctpupoBaH a deaepanbHoii cyxoe

(To Hag3opy a ciepe CBA3N 1 MacCoBbIX KOMMYHMKaLMiA
1fi.Q2.2009 MU Ne ®C I'7-34722

YypHan u3gaetcs oavH pas B aga Mecsua ¢ 2007 roga
Tupax 4 000 3k3. LieHa soroBopHas

& MMpy nepeneyarke ccbika

H3xypHan "HAHOWHAYCTPUAL o6si3aTesibHa.

MHeH1e pefakuyn He BCerga CoBMaaaeT C TOUKOW 3peHs
aBTopos CLLIHA

Pykonncy peLieH3npyroTCSst, HO HE BO3BPALLAOTCS.

3a cogepxaHie peknamHbIX MaTepuasioB peaakums
OLLETUTTCCHHOCTU He HeceT.

OtnevaraHo B OAO "Mope", 1. MockBsa, XOXnoBckuii nep., 4. 9

3A0 "PUL "TexHochepa"

Afpec pefakumm:

yn, KpacHonponertapckas, 4. 16, cTp.2
[Onsa nucem: 1253(9, Mocksa, a/s 91
Ten.: (495) 234-0110 go6. 183  *
dakc: (495) 956-3346

E-mail: |Oiirnal@electranics.ru
Internet http://Ww.nanoindustry.su
mtp./fellbrary.m

'SSIJ?' TEXHOCHEPA

CBeXknin HoMep XXypHana
Bbl MOXeTe npnobpecTu:

B MocKae:

* B pepakumm xypHana "HAHOWHAYCTPUA"
r Mocm&a, yn, KpacHonponetapckas, 4. 1G, cp_2
B CaH KTLIJeTep6ypre:

* Mpeg-Bo "3onoToii Wap TM', Hesckuii,
np-T, a 44; 5-i atax, oduc. 6,

r.(812) 325-7544, 117-6862, 110-4366,
rnot@ zalshar.spb ru

B EkaTtepuHobypre:

» Nlpepg-ito “3onotoit. Udap TM",.

yn. HapogHoii o, . 25, 7 |3431212-1810,
212-1331 ¢. (343)212-2314,
zafehor®online,ural.ru, ekp@ lront.ru

B HoBoCMbUpCKE:

* Mp«a-8o "3onoToii Wap TM",

np-r K.Mapkca, g, 57, odpuc 708,

T.(3832) 46-2473, ¢ (3832) 27-6380, nt.7sh@
mail.ru

B MWHCKe:

* MNMpega-so "3onoToit Wap. TM". nn, Kcummuo.
-3, ochuc 456, T 110-375-172) 78;0914,
z0.IshaT@)ntBgTOTTInik.by

B I/KeBCKe:

* Mpea-Bo "3onoToii Wop TM*,

yn. C3bu KoBanesckoi, 4. 4a, othuc 4,
T.(3412) *2-5241,1./¢. (3412) 42-5472, of-
ficafeolshar izhner ru

NOAMUCKA

m 110 KaTanory ‘la3eTbl n XypHanbl*
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71775 - nonyrofoBOi UHAEKC
47299 ~ rofoBoi MHAEKC
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nognucka
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¢ OOO 'AreHtctBo ‘ApTOoC-TAJT
OO0 'MHTEP-IMNOo4TA-2003'
* OO0 "'MndgopmHayka'
* B pefiakynmn xypHana
no ten.- (495|234-0110
e-mail: pochlo@tedinosphera,fu
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NPOMBILIEHHBIE HAHOTEXHO/10I U

HAHOA/TIMA3OI PA®UTOBbIE
ABTOOMUTTEPI

0119 WHTEMPANbHBIX
ABTO3MUCCUOHHbIX
3NIEMEHTOB

H.3aiiuesl E.M'opHeB] C.OpnoBl, A.KpacHukosl, K.CseukapeBl, P.A¢apos2
sorlov@sitromcs.com, pirpc@renet.ru

WccnepoBaHo hopMupoBaHMe M M3ydeHbl HAHOCTPYKTYPUPOBaHHbIE anmMa3orpafMToBble
aBTO3MUTTEPbI ANA UHTErpasibHblX aBTO3MUCCUMOHHBIX MUKponpubopos. OBHapyxeHa ca-
MOOpraHu3aLms anmasHbIX HAHOKPUCTAN/IMTOB B rPaUTOBbIX U MOMMEPONOLOOHbLIX MNJIEH-
Kax Npu ux ocaxaeHun B HepaBHOBeCHOW CBY-nnasme napoB 3TaHOMA HWU3KOrO AaBEHUS.
OnpegeneHbl PeXXnMbl pasfenlbHOr0 OCaXKAEHWSA YIrNepoHbIX CTPYKTYp 3afaHHOW anno-
TPOMHON MOoAUGMKaunn (anmas, ynbTpagucrnepcHblii anmas u gp.), a Takxe CTPYKTyp, CO-
JepXawmx B pas/iMyHbIX 0O0BEMHbLIX COOTHOLUEHMAX afiMasHyt U rpagMToBYHO (hasbl.
3rotoBfieHbl MHTerpasibHble aBTOIMUCCUOHHbIE MUKPONPUOOPBI: AUOAbI U TPUOLbI C HAHO-
anmasorpauToBbiMn amMuTTEpPaMn. CPOPMMPOBAHHbIE HAHOAIMA30rPaUTOBbIE AMUTTEPDI
npun 1x106 Topp 1 300K obecneymBaroT NIOTHOCTb 3MUCCUOHHOIO TOKA OK0J10 2 A/CM2 1 Mo-

por amuccun go 1,5 B/MKM.

WNHTerpanbHble aBTO3MUCCUOH-
Hble Mpubopbl - NepCcneKTUBHOE
HanpaBfeHMe MUKPO3NEKTPO-
HWKW, CBA3aHHOE C WCMO/b30-
BaHMEM Ka4eCTBEHHO HOBbIX
mMatepuanos, B YaCTHOCTM, yrne-
POLHbIX HAHOCTPYKTYPUPOBaH-
HbIX, MNEHKN U3 KOTOPbIX MOTYT
MCMONb30BaTbCA B KA4eCTBE HU3-
KOBONbTHbIX W BbICOKOCTAbUb-
HbIX aBTO3/IEKTPOHHbIX 3IMUTTe-
pOB AN NNOCKUX AUCNNEEB U
npnbopoB BakyyMHoli CBY- mu-
KPO3neKTpoHUKM [1].
MpumeHeHne B npubopax Ba-
KYYMHOI HaHO- U MWUKPO3JieK-
TPOHUKWN B KayecTBe matepua-
na 3MuTTepa aBTO3IMUCCMOHHbIX
HaHoanMa3orpauToBbIX MNO-
KpbITUIA NO3BONSET MOBbLICUTH
ero pgerpagayuMoHHyK CTOM-
KOCTb, NJIOTHOCTb TOKa, YMEeHb-

1HUNNM3 1 «MuKpoH», 3eneHorpag,.
2 CapartoBckuit hmnunan NP3 PAH.

WnTb paboune HanmpsXeHUs.
MpenmyuiecTBa TakKUX maTepua-
NOB - COYeTaHue BbICOKON Apeit-
hoBOW CKOPOCTM HOCUTeNEel
TOKa U 31eKTPUYECKON NPOYHO-
CTW KPUCTaNnoB C BbICOKOW Te-
nnonposogHocTbio (2000 BT/
M-K), B NATb pa3 nNpeBbllwat-
Wwein TennonpoBOAHOCTb MeaMu.
370 03HavaeT, 4YTO 6€3 paspy-
WeHNa KpucTanna gns reHepa-
UMM Nnasmbl MOXHO MCMO/b30-
BaTb CU/IbHble 31EKTPUYECKUE
nonsa. lMepcneKTUBHbI TakXe
YHUKaNbHble 3N1€KTPOHHO-3MMUC-
CMOHHbIE CBOICTBa Matepuana,
CBfA3aHHbIe C OTpULATENbHbIM
3NEKTPOHHbLIM CPOACTBOM, SiIBNA-
IOLLMMCS eCTECTBEHHbIM COCTOA-
Huem nosepxHocTu (111), ycToit-
ymebiM Ao 900°C [2]. Mo aTon
MPUYNHE Yy KaTOAOB C afiMa3HbIM
TUNOM rMbpuamnsayumn cessein B
atomax yrnepofa Habnwopgaetcs
TaKoe Xe CHMXKeHune paboTobl Bbl-

X0[a 3/1eKTPOHOB, KakK ny "oT-
KPbITbIX" YrNepoAHbIX HAHOTPY-
60K Cc rpathMTOBON CTPYKTYpOii
[3, 4]. Cepbe3Hble Hafex bl BO3-
nararlTCs TakXe Ha nposBneHune
B HAHOA/IMa3HbIX aBTO3MUCCUOH-
HbIX 3MUTTepax KBAHTOBbLIX 3(-
(heKTOB, XapaKTepHbIX 418 HU3-
KopasMepHbIX cuctem [].

Pucl. ACM-nsobpaxeHue
BCTPOEHHbIX B MEHKY
anMasonofobHbIX Kpu-
ctaninToB: X - O MKM,
Y- Q4mkm, Z- 0,1 MKM
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MeToagnKa v pesynbTaThl

IKCMepumeHTa
OcaxpaeHue yrnepogHbIx niaeHokK
OCYLLECTBNANOCH Ha CTEK/AHHbIE
N KpeMHMEBbIE MOLMN0XKKWN B N1as-
Me napoB 3TaHona B CbY rasosom
paspage Ha 4vactoTte 245 Ty B
yCTaHOBKE C NPOA0/bHO-Monepey-
HbIM BBOLOM 3Hepruun. Hapsagy c
TpaguLUMOHHbIM cnocoboM BO3-
6yxaeHna CBY-nona B MHOro-
MOJ0BOIi pPeaKTOPHON Kamepe C
BHYTpeHHUM guameTtpom 330 MM
MCMonNb30BanoCbL pacnpenenieHHoe
BO30Y>X/JeHWe Moj Tuna "wenyvy-
was ranepes”. Batom cny4vae MHo-
rocTyneH4Yatblii NepPexos CAyXuT
415 COrnacoBaHus ¢ peakTOPHOWA
KaMepoWi, B KOTOPOW pa3melleHa
obpabaTbiBaemas nniacTuHa, BBO-
fa CBUY-mowHocTn. Ans Bo36yX-
LeHnsa mof Tuna “"wenyyuias ra-
nepes" NCNOb30BanCA OTAE/NbHbIN
BO/IHOBO/AHbIV KaHas, OnoscblBa-
oW NI oNepaLnoHHY0 Kamepy U
cofiepXaluii WTbipu CBA3N ANA
BO30YX/[EHNA B peakTope MOA
MPUCTEHOYHOrO TMNa. OTAeNbHbIN
MCTOYHUK MOLLLHOCTU UMEN Ty Xe
4acToTy, YTO U 41 COCPEAOTOYEH-
HOro BBOJA 3HEpruu, coyetaHue
KOTOPOro c pacrnpegeneHHbIM Mo-
nepeyHbiM Beogom CBY-3Heprum
B CONEHOUAHO-MY/IbTUNOILHOM
BHELWIHEM MarHMTHOM Mofe no-
3BO/IAET CYLLECTBEHHO YBENYUNTL
nnowaabL paBHOMepHO 06paboT-
KN MNacTuH.

CBY-mowHoOCTb, BBOAMMAA B
MCTOYHWUK NnaasMbl, cocTaB/f-
na 250 Bt. ToNwWwmnHy ocCaxpaeH-
HbIX NMAEHOK onpeaensnu c no-

Puc.2. Cnektpbl KPC: animasorpa-
thuToBble (1), anmasHble (2),
rpacguTosble (3)

Puc.3. ACM-un3o06paxkeHne HaHo-
a/IMasorpauTOBOW MIEHKN

MOLLbI 3/1/IMMCOMETPUYECKOTO
Nnas3epHoOro M UHTepgpepeHLnoH-
HOro MMKpockonos. M3yyeHue
MOBEPXHOCTN MJIEHOK, TONLW M-
Ha KoTopbix cocTtasngana 0,2-0,3
MKM, OCYLLeCTB/AN0Cb C NOMO-
Wb CKaHWPYHLWEero aTOMHO-
cunosoro mukpockona (ACM).
ABTO3MMWCCUOHHbLIA TOK C NO-
BEPXHOCTU MONYYEHHbIX NNEHOK
N3MepANCca Ha LUOLHOW CTPYK-
Type, CNOCOOHOW U3MEHATL pac-
CTOAHME MeX[Y 3/1eKTpojamMu ¢
TOYHOCTbIO 0 1 Mkm npu 10 Ma.
[dvameTtp paboueil NOBEPXHOCTM
aHoja 13 yrnepofHoro matepua-
na MTI-6 cocTtaBnan 3 mm.
O6HapyxeH ahdekT camoop-
raHu3auuMmn anmas’HblX HaHOKpU-
CTa/NINTOB B rPag)uTOBBLIX U MON-
MeponoLOo6HbIX YIrNeBo40POLHbIX
NNeHKax Mpu UX OCaXLEHUU B
HepaBHOBecHOn CBY-nnasme na-
pOB 3TaHONa HW3KOro faBneHus
(puc.1). OnpefeneHbl pexuMbl
pa3fenbHOro OoCaKAeHus yrne-
POAHbLIX MMNEHOYHbLIX CTPYKTYp
3afjaHHOl annoTPONHOW MOAN-
thukayumn (NNEHOYHbIA 1 ynbTpa-
OVUCNEPCHbIA anmasbl) U CTPYK-
TYyp, cofepXawmnx B pasfnyHbIX
COOTHOLLEHNAX anMa3Hylo U rpa-
humTOBYIO (hasbl, ycnoeus obpa-
30BaHUA 1 Pofb YrneBoLOPOSHOW
MaTpuubl MPU MOMYYEHUWN YNb-
TpaguCcnepcHbIX anmMasos, Cno-
cobbl ynpaB/iieHUs UX pasMepom
W KOoHueHTpauwuei. Mpu onpe-
[eNleHHbIX peXxumax reHepauum
CBY-nna3mbl B MArHUTHOM Mone
KOHJeHcaumns yrnepofHbIX Ma-
TEepnasoB MOXET NPOUCXOAUTL B
HEepaBHOBECHbLIX Yycnosuax. Mpwu
3TOM BepOATHOCTb 3apOXKAeHMUA
HaHoaNnMa30B C Kybuueckoi pe-
LIETKOW, N0 CpaBHEHUIO C maTe-
puanom € rekcaroHanbHoOi rpa-
(hnTOBOI, BO3pacTaeT, NOCKO/bKY

Puc.4. ACM-un3obpaxeHne HaHo-
a/IMa3Hol NIeHKM

npeo6nagatT He TEPMOLUHAMMU-
yeckme, a hakTopbl PU3MYECKON
KnHeTuku [2].

Mpu HKU3KNX Temnepartypax
NOAMOXKN OAHOBPEMEHHO C Ha-
HOYT/IEPOAHON KPUCTANIMYEeCKOM
(ha3oli KOHAEHCMPYIOTCA NPOAYK-
Tbl HEMOJIHOTO Pa3fioXXeHUd aTa-
HOMa M NPOAYKTOB BTOPUYHbBIX
peakuuii, npotekarowux 8 CBY
yrneesofopoAHON nnasme napos
ncxofHoro BelecTsa [6].

Ma puc.2 npueefeHbl TUNWNY-
Hble CNeKTpPbl KOMOWHALNOHHO-
ro paccensanus ceeta (KPC) ans
YrNepoAHbIX NNEHOK pPasinyHO-
ro asoBoro cocrasa, CUHTE3U-
poBaHHbIX B CBY-nna3me napos
aTaHona. lna nonyvyeHmsa crek-
TpoB KPC ncnonb3osanoch M3ny-
YyeHue nasepa C AVMHOW BOJHbI
473 HM NpU BPeMEHW NO3NLMKO-
HuposaHua 35 mc. ns nieHok
CO CMellaHHbIM (ha3oBbIM COCTa-
BOM (KpmBasa 1) xapakTepeH ApKo
BblpaXeHHbIA ABYXMNUKOBbIN
CNeKTp: AOCTaTOYHO CUJIbHas U
y3Kasa nuHus B obnacty 1330 cm'l
CBUAETENbCTBYET O MPUCYTCTBUN
anMasHoli hasbl, BTOPOA MUK B
o6nactyn 1580 cm"1 06ycnoBneH
NPUCYTCTBMEM Yrnepoja B BuAe
KpucTaninyeckoro n aMmopgpuso-
BaHHOro rpagura.

ACM-n3obpaxeHne noBepx-
HOCTWM HaHoOa/lMa3orpaguToBON
NAeHKN NpeicTaBAeHO Ha puc.3.
MoasneHune B cnektpe KPC yrne-

Puc.5. CTM-n3obpaxeHue rpa-
(M TOBOW NAEHKM

37



MPOMBILUJTIEHHBIE HAHOTEXHOJIOI NI

P, Na

Puc.6. Auarpamma nonmmop®-
HbIX MpeBpalW,eHNii B
YyrnepoaHblX MNAeHKax,
ocaxfgeHHbIXx m3 CBY-
nnasmbl NapoB 3TaHO-
na: 1- nonumep; 2 - rpa-
uT; 3- anmasonofobHas
asza; 4 - nonumep-rpa-
¢wnT; 5- nonumep-anmva-
3onofobHasn asza; 6 - an-
MasorpadguTtosas (asa

pofa pasMbITOr0 cMrHana B pai-
oHe 1150 cm'2 (cm. puc.2) obblu-
HO CBfA3bIBAOT C YMEHbLIEHNEM
JanbHero nopsagka B aaMasHbIX
Kpuctannutax 4O BeNUYUHbl B
HECKONbKO HAHOMETPOB M/nnun ¢
Hanmumem 3p2-rubpuamsanum Ha
MX MOBEPXHOCTKU (CM. puUc.2, Kpu-
Baa 2; puc.4).

B o6nactu pexmmoB, COOTBET-
CTBYHOLWMUX MNPENMYLLECTBEHHO
rpauToBbIM NNEHKAM, LOMUHU-
pyeT curHan B o6nactu 1580 cm'l
(cM. puc.2 kpusasa 3; puc.5).

MeHbLW WA N0 BEMUYNHE CUTHAN
B 0o6nactu 1330 cM'lcBUaeTENDb-
CTBYET O TOM, YTO NOJIyUYEHHbIN B
CBY-nnasme rpamntonogo6HoN
mMatepuan CoAepXmnT HeboMbLLIOe
KO/IMYeCTBO asiMa3Hon (asbl, no-
ABNIeHNe KOTOpOil 06ycnoBneHo
KWHETUYECKMMU (DaKTopaMu.
Pe3ynbTaTbl PEHTreHOCTPYK-
TYPHOrO aHanu3a npeAcTas/eHbl
B BMAE AMarpaMmbl nonumopd-
HbIX MpeBpaweHnin 4na nNneHok,
O0CaX/EHHbIX NP PUKCUPOBAH-
HOM YCKOpAlOLWeM noTeHumnane
Ha nopnoxke -300 B B MukKpo-
BOJIHOBOW Nja3me nNapoB 3TaHO-
na (puc.6). N3 guarpammbl BUf-
HO, YTO anMa3onofo6HbIe NNEHKN
MOTyT ObITb MOAYYEHbI MPU TEM-
nepatype noAnoXkKogepxaTens
He HuXe 250-300°C n gaBneHnaAx
napos 3TaHo/Na He MeHblwe 0,08
Ma. O6nacTb fgaBNeHUA HUXKe
0,08 TIMa npegnoyTuTenbHa And
o6pasoBaHUs rpadumToBOli (asbl.
MuHUManbHble TemnepaTypsbl,
Npu KOTOPbIX NOABAAETCA rpa-
thmtosas (pasa, Ha 50-70°C BblLLe,
yeM Heob6xoguMble Ans nossie-
HMA anMa3onofo6HOR asbl, YTO
CBUeTeNbCTBYeT 0 60nee sHep-
rOEMKMUX YCNOBUAX 3apOoXaeHuns
rpagunToBOn asbl.
WccnepoBaHne anektTpodu-
3MYECKUX CBOWMCTB MOMYYEHHbIX
YrNepoAHbIX MAEHOK MokKasano,
4YTO Nydyline aBTOIMMUCCUOHHbIE
XapakTepuctuku obecneyuBa-
I0TCS Ha 3MUTTEpax, U3roTOB/EH-
HbIX Ha OCHOBE HaHoa/Mmasorpa-

Puc.7 CTpPyKTypbl: a- aBTOIMUCCMONHOIO gnoga, 6 - aBTosammccu-
oHHOro Tpuoga; Xl = X2 =2 MKM, X3 = 6 MKM

% 2
<15
1 4-1 21012 3 45867
n. HanpsxeHHocTb, E, B/Mkm

Puc.8. BonbT-amnepHble xapak-
Tepuctnku (BAX) aBT03-
MWCCUOHHOTO gnofja

(OMTOBbLIX NJEHOK (CM. puc.6,
o6nactb 6).

Ha ocHOBe ABYX3/IEKTPOAHbIX
(AMOLHBIX) W TPEX3INEKTPOL-
HbIX (TPUOAHBIX) CTPYKTYp u3-
roTOBMIEHbl WUHTerpanbHble aB-
TO3MUCCUOHHbIE 3/1eMeHThl [7].
HaHoanmasorpauToBbIiA C/oWA
B 0,1-0,2 MKM HaHOCW/CA Ha No-
BEPXHOCTb TaKWX CTPYKTYPp.
Mocne 3aKpbITUA AHa KaHaBOK
3alUTHBIM C/I0EM HaHoanMma-
30rpahMTOBbLI CNOW CTpaBnu-
Basicd C NMOBEPXHOCTU BepXHe-
ro 3aNeKTpoja, 0CTaBasCb BHYTPH
3/1IEMEHTOB HA HMXKHEM 3/1eKTPO-
fe. CTpyKTypa aBTO3MUCCUOH-
HbIX 4MOLOB M TPUOJOB NOKasaHa
Ha puc.7. UHTerpanbHble CTPYK-
Typbl BKAKOYAKT NAOCKWE MO-
NNKPEMHUNEBbIE 3NEKTPOAbI TON-
WwuHo 0,5 MKM, pasgeneHHble
N30MPYIOLLMMU CNOAMU B 1 MKM
CO CKBO3HbIMMW OTBEPCTUAMU [M-
amMeTpoM 2 MKM. HVXHNI anek-
TPO4 C HaHOanMa3orpapmToBbIM
Cloem Urpaet ponb Katoaa, Bepx-
HWI - aHoAa, CPeAHWIA - ynpas-
nawuLen cetkn. PacctosiHue ot
MOBEPXHOCTM KaToda A0 aHofa
B aBTOIMWCCUOHHBIX fuUofdax -
okono 0,8 MKM, a B aBTO3MMUCCU-
OHHbIX TPNOAAX - OKOJO 2,3 MKM.

HaHoanmasorpauToBble
IMNUTTEPbl aBTO3MMUCCUOHHBIX
anofoB obnafaroT clefyoWwnumm
xapakTtepuctukamu (puc.8): no-
por amuccum okono 1,5 B/MKM,
NAOTHOCTb aBTO3MUCCUOMHOIO
Toka - g0 1,7 A/cm2 BAX aBT03-
MWCCUOHHOTO Tpuoga 6e3 nogauu
noTeHUMana Ha CpegHWA anek-
Tpon (CeTKy) npeAcTaBneHbl Ha
puc.9. HaHoanmasorpa@uToBble
AMUTTEPbLI aBTO3IMUCCUOHHBIX
Tpuofos obnagalT MOPOrom
amuccuu okosno 2,5 B/MKM, nnoT-
HOCTbIO aBTO3IMMUCCMOMHOIO TOKa
- okono 1,7 Alcm2 Mopgaya no-
NOXWUTENbHOTO MoTeHUMana Ha
ynpaBndloLWYy0 CeTKy Tpuoja
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Pnc.9. BAX aBTO9MUCCUOHHOTO
Tpuoga

obecneynBaeT 60/1€e BbICOKYHO
NAOTHOCTb 3MWCCUOHHOIO TOKa
- okofo 2 A/cm2. Ha puc.10, 11
npegcrasneHsl BAX aBTO3MuC-
CUOHHbIX 3/1EMEHTOB B KOOPAM-
HaTax ®aynepa-Hopgreiima. Nx
thopma 61mM3Ka K NpAMOW, 4TO
NOATBEPXAaeT Hannyme aBTO3-
MUCCUMN N BbICOKME aBTO3IMMUCCU-
OHHble CBOICTBA HaHOaNMa3orpa-
(hUTOBbIX MNEHOK.

B uenom MOXHO caenaTb Bbl-
BOJ, YTO HaHOanMasorpauToBble
KOMMO3UTHbIE MaTepuanbl MOTyT
ObITb UCNOMIb30BAHbI ANA CO34a-
HUA 371eMEeHTHOI 6a3bl BaKyyM-
HON MWKPO3/IEKTPOHWKU: BbICOKO-
3 (heKTUBHbBIX aBTOIMUCCUOHHbIX
HaHoanMasorpamnToBbIX KaTo-
[0B C HA3KMMW NOPOTrOBbIMU Ha-
NPsHXXeHNAMUN aBTO3IMUCCUOHHO-
ro tToka (go 1,5 B/MKM), KOTOpbIe
06ecneynBarOT BbICOKME MAOTHO-
CTV TOKOB 0 2 A/cM2 TexHonorus

Pnc/10.BAX aBT0O3MUCCNUOHHO-
ro gvofa B KoopauHaTtax
daynepa-Hopgreima

NNasmMoOXMMUYECKOTO OCaXKaeHus
HaHoanMas3orpauToBbIX MAEHOK
Nno3Bo/iseT POPMMPOBATbL IMUTTE-
pbl MPU HU3KMX TEMMNepaTypax oT
250 po 350°C, 4yTo faet BO3MOX-
HOCTb COBMECTUTb ee C ApYyrumu
TEXHONOTMAMU MUKPOINEKTPOH-
HOro NPoOM3BOACTBA.
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