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¢ |V MexpayHapoaHas Hay4yHo-npakTnyeckas online-koHdepeHLns
«[MpuMeHeHne HaHOTEXHOIOTUIN B CTPOUTENbLCTBEN: MNPUCYTCTBUE B CTPO-
NTENIbHOM CEerMeHTe HaHOMAaTePWanoB 1 HAHOTEXHOMOIMIN CTAHOBWTCA BCE
bonee 3ameTHbIM. CerofHs B COBOKYNHOM MWUPOBOM PbIHKE HaHOMPOAYKLMM
1 No obbemMaM, 1 B AeHEXHOM BblpaXKeHNN CTPOUTENbCTBO «NoTpebnseT»
L0 3% 00LLero pbiHka HaHOMAaTepPManoB, a B OTAENbHbIX CEFMEHTax, Hanpu-
Mep, HaHokomno3uTax — Ao 11%, 4To ¢ y4eToM «a06aBNeHHOM CTOMMOCTIY
B M30eNVAX, KOHCTPYKLMAX, 30aHNAX 1 COOPY>XKEHNAX NPUBOLNT K BO3MOX-
HOMY 0ObeMy NPOAAX HAHOTOBAPOB W HAHOYCNYT HA YPOBHE NPUMEPHO
B 95—100 mnpa nonnapos. K 2015 rogy o6bem 3Toro pbiHKa MOXeT BO3pa-
v 0o 400 MnpL LOMNapoB.

¢ The IV International Theoretical and Practical Online-Conference
«Application of Nanotechnologies in Construction Industry»: the
presence of nanomaterials and nanotechnologies in construction segment
becomes more and more evident. Today in the total world market of
nanoproducts construction «consumes» up to 3% of common nanomaterials
market both in amount and cost units. In some segments, for example, in
nanocomposites it consumes up to 11%, taking into account «added value»
in products, structures, buildings, that leads to the potential sales volume
of nanoproducts and nanoservices at the level of about $95-100 billions.
By 2015 the volume of this market may increase up to $400 billions.
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THE IV INTERNATIONAL THEORETICAL AND PRACTICAL
ONLINE-CONFERENGCE

«APPLICATION OF NANOTECHNOLOGIES

IN CONSTRUCTION INDUSTRY »
(20-21 SEPTEMBER 2012)

Internet-portal NanoNewsNet (www.nanonewsnet.ru) and electronic edition
«NanotechnologiesinConstruction: A ScientificInternet-Journal» (www.nanobuild.ru)
jointly held The IV International Theoretical and Practical Online-Conference «Ap-
plication of Nanotechnologies in Construction Industry». Russian leading scientists
and specialists of Russian Academy of Sciences, Russian Academy of Engineering,
Russian Academy of Architecture and Construction Sciences, ROSNANO, Scientific
and Technical Center of Applied Nanotechnologies (Saint-Petersburg), International
Academy of Engineering, International Union of Experts and Laboratories on Test-
ing Construction Materials, Systems and Structures (RILEM), chiefs and specialists of
different organizations and enterprises, scientists, lecturers of universities, research
officers of scientific institutions from different Russian regions and foreign countries
took part in this online-conference.

Key-words: online-conference, nanotechnologies in construction, nanocoatings, nano-
structuring, nanoadditives, nanodispersed emulsions and suspensions, nanomodifiers, nano-
tubes, nanoisolation coatings.
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Conference committee

BELOV Vladimir Vladimirovich, Doctor of Engineering, Professor, Adviser of Russian Academy of Architecture
and Construction Sciences, Vice-Rector for Scientific Work of Tver State Technical University, Head of the Chair
«Building Products and Structures Manufacture», Honourable Worker of Science and Education of the Tver District;

KOROLEYV Evgenij Valerjevich, Doctor of Engineering, Professor, Director of the Research and Educational
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MexagyHapoaHas Ha-

YYHO-IPAaKTUYECKaA
online-xoudepennusa «IIpumenenue
HAHOTEXHOJIOTUH B CTPOUTEIHCTBE »
IIPOBOAUJIACH CJIENYIOINM 00pasoM.
OpranusaTopbl 3aITyCTUIN MEXaHU3M
mpoBenenusa online-kougepenmun. ITo-
ceTHUTeJIV caliToB (Www.nanonewsnet.ru
u www.nanobuild.ru) sagaBaau BOIIrpocsI
yYacTHUKAM KOH(EpPeHIUH 10 9JIeKTPOH-
HOI1 mourte (e-mail: info@nanobuild.ru
u e-mail: empirv@mail.ru). Oprxomu-
TeT 0000IIMJI BCE BOIPOCHI Y HATTPABILI
ux yuacTHuKam. IIpegiaraem Bamremy
BHUMAaHUIO OTBETHI YUACTHUKOB KOH(e-
PEHITNY Ha BOIIPOCHI IOCETUTEJIEH HAIIIUX
cauToB.

he IV International The-

oretical and Practical Online-
Conference «Application of Nanotech-
nologies in Construction Industry»
was organized in the following way.
Organizers launched the procedure of
online-conference. The visitors of the
web sites (www.nanonewsnet.ru and
www.nanobuild.ru) asked participants
questions by email (info@nanobuild.ru
or empirv@mail.ru). Organizing com-
mittee summarized all the questions and
sent them to participants. We are glad
to present you the participants’ answers
given to the visitors of our websites.

—8I
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I'YCEB Bopmuc
Baamgumuposuu

TJIaBHBIN pPeTaKToOp
3JIEKTPOHHOTIO U3/a-
Hua «HanoTexHoI0-
TMH B CTPOUTEJIHCTBE:
HayuHbIli UHTEpHET-
SKypHAJI», compece-
naTesib Bricuiero mH;KeHEepPHOTO COBETa
Poccun, npesungent Poccuiickoi u Mesxk-
IYHAPOTHOW MHKEHEPHBIX aKaJeMuii,
yiaeH-KoppecnonaeHT PAH, skcnepr
POCHAHO, noxkTop TeXHNYE€CKUX HAYK,
npodgeccop

YyacTHUKY KOH(MEPEHI[UU JOCTATOUHO
mOAPOOHO OTBETUJIN Ha BOIPOCHI, CBSA3aH-
Hble C IIPUMEeHeHHeM HaHOMATepuaJoB
Y HAaHOTEeXHOJIOTHI B CTPOUTEJIbCTBE, IO~
aTOMYy OoJiee IIOAPOOHO OTBEUY KaK IJIaB-
HBIA peIaKTOp 9JeKTPOHHOTO W3JaHUSA
«HaHoTexHOJOrUM B CTPOUTEILCTBE: HA-
yuHbli IHTEpHET-’KypHaJa» Ha BOIIPOCHI,
aJpecoBaHHbBIE PEaKIINN.

Ob6pawaroce k pedakyuu Humepnem-
acypruana «Hanomexunonozuu 6 cmpou-
menvscmee». He xaxcemca nu éam wmo,
6 U30aHUU O4eHb 6bLCOKULL YPOBEeHb mpe-
608aHuUll K NYONLUKYeMbLM MAMePUALAM
(conpoeodumenvroe nNucCbMo, pey,eH3usl
uadp.)?

1. KopoboB, cierimaauct

YBakaewmsrii [I. Kopo6os!

TpeboBaHMA K MaTepuajgam, IIyOam-
KyeMbiM B HWuTepHeT-:KypHase «Hano-
TEeXHOJIOTUX B CTPOUTEJbCTBE», OBLIU
oIrpenesieHbl MCXO/IsA 13 TPeOOBAaHUU U pe-
KOMEHJAIIUN pas3IMyHbIX JTOKYMEHTOB.
Cpenu HuUX: (pemepanbHbIe 3aKOHBI, 1'0-
CTps1, mocTaHOBJIEHUSA IIPABUTEIbCTBA PD,
HaI[MOHAJIbHbIE CTaHJAApPThl, KPUTEPUU

Nanobtﬂ@%

GUSEV
Boris Vladimirovich

Editor-in-Chief of Electronic Edition
«Nanotechnologies in Construction:

A Scientific Internet-Journal», Co-
chair of the Higher Engineering Coun-
cil of Russian Federation, President of
Russian and International Academies
of Engineering, Associate Member

of RAS, Expert of RUSNANO,

Doctor of Engineering, Professor

Members of organizing committee and
other participants of the conference gave
detailed answers to the questions deal-
ing with implementation of nanomate-
rials and nanotechnologies in construc-
tion, therefore I as an editor-in-chief of
the electronic edition «Nanotechnologies
in Construction: A Scientific Internet-
Journal» will reply more fully to the
questions addressed to the editors.

My question is addressed to the edi-
tors of Internet-Journal «Nanotechnol-
ogies in Construction». Don’t you think
that the edition’s requirements to the
published materials are too high (cover-
ing letter, review etc.)?

D. Korobov, specialist

Dear D. Korobov!

The requirements to the materials pub-
lished in Internet-Journal «Nanotech-
nologies in Construction» were defined
on the basis of requirements and rec-
ommendations of different documents.
These are: federal laws, state industrial
standards, RF Government’s orders, na-
tional standards, criteria for including

—Q
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JLIsI BKJIIOUEHUS B IepeUeHb BeAYIIUX pe-
IMEeH3UPYEeMbIX HAYYHBIX KYPHAJIOB U 13-
IaHuii, B KOTOPBIX JOJIKHEI OBITH OIIYOJIH-
KOBaHbl OCHOBHBIE HAyUYHBIE PE3yJIbLTATHI
aucceprannii Ha COucKaHue yUeHO! cTele-
HU JOKTOpA M KaHAMAATa HAYK U JIP.

Pemaxkmnusa wm3maHusA IIOCTOSAHHO IIPO-
BOAUT PabOTy IO ITOBBIIIIEHUIO KauecTBa
myOJMKyeMbIX MAaTepHaioOB U UMUIKA
JKypHajaa, 4TO NPUBOAUT K M3MEHEHUIO
HEKOTOPBIX TPeOOBaHUN.

Hanpumep, cepbE3HBIM IIPENATCTBHEM
I TyOJIUKAIIMY MaTepuaioB MHOCTPAaH-
HBIX aBTOPOB O JOCTUKEHUAX 3a PyOerKOM
ABJISJICA A3LIKOBOM O0apbep. IlosTomy pe-
MTaKIIMOHHBLIN COBET IIPUHAJ pelleHue
00 W3MEeHEeHWHU CTPYKTYPhl MATEPUAJIOB
I TAKUX aBTOPOB: TEKCT CTATbU MOJYKET
OyOJIMKOBATBCS Ha AaHTJINHACKOM s3bI-
Ke. [Ipyroii mpumep — IJd BKJIOYEHUS
TeKyIux HoMepoB HMHTepHeT-:KypHaJa
B Me:KIYHApPOIHBbIEe CHCTEMBbI ITUTHUPOBA-
HuA Oubamorpa()MuecKuil CIIMCOK IIPUBO-
IUTCA Telephb W HA aHIJIMHACKOM S3BIKE.
Takum 00pas3oM, ecjaiu TOBOPUTH O BHICO-
KOM yPOBHe TpPeOOBaHWI K HpPeACTaBJIA-
€MBIM B PeJaKI[UI0 MaTepuajaM, TO 3TO
IeJIaeTcs TOJIBKO C OJHOM I[eJIbI0 — UTOOLI
cTaThsA ObljIa cleJIaHa Ha BBICOKOM YPOBHE
BO BCEM MHOT000Pa3UU 3TOTO ITOHATUS.

ITopamok myOoIMKAIIUM MaTepPUAaJIOB
B aJIeKTpoHHOM wua3nauuu «HarOTEeXHO-
JIOTUM B CTPOUTEJbCTBe: HayuHblli WH-
TepHeT-KypHaJ» IIPUBEJeH B IIepeuHe
TpeboBaHUT K OPOPMJICHUIO MAaTEPUAJIOB
U YCJOBUAX IIPEICTABJIEHUS CTATEU AJIA
oyomuKamuy — BCe 9TO MOMKHO HaWTH
B KasKJOM HOMepe H3JaHMUSA UM Ha canTe
(www.nanobuild.ru).

B ungopmayuu 06 Humepnem-icyp-
Hale CKa3ano, wmo asmopam cmameil
eévidaromca cnpasexku HTI] «Hugopmpe-
2ucmp» Munucmepcmeéa céas3u u mac-
coévlx kKommynurayuii PD c¢ udenmu-

Nanobumm

of the editions into the list of the lead-
ing peer-reviewed scientific journals and
editions in which the resuts of Ph.D. and
Doctoral theses to be published, etc.

The editors are constantly improving
the quality of published materials and
journal’s image, that leads to the chang-
es of some requirements.

For example, language barrier is a
serious obstacle for the foreign authors
who decided to publish materials on their
achievements. Therefore the Editorial
Council made a decision relating to the
materials structure for such authors:
the text of the paper can be published in
English. Another example — in order to
include the existing issues of the Inter-
net-journal into international systems of
citing, all references are given in Eng-
lish. So, if we speak about high level of
requirements for the materials submit-
ted to the publication, that is done with
the only aim — to provide high quality (in
all senses of this term) of the paper

The procedure of materials publication
in electronic edition «Nanotechnologies
in Construction: A Scientific Internet-
Journal» is presented in the list of re-
quirements and conditions for materials
applied to publication — all these points
are given in every issue of the edition and
at the website (www.nanobuild.ru).

Internet-Journal informs that au-
thors of the papers are given references
of STC «Informregistr» of Ministry of
Communication and Mass Media of The
Russian Federation with paper identifi-

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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PUKAYUOHHBLM HOMepOM NYOLUKAYUU.
Ymo amo 3a cnpaéku u KaxKoui Yy HUX
cmamyc?

B. To6poBOIBCK UL, JOKTOPAHT

YBakaewmblii B. Jlo6poBobCcKuIii!

HetictBuTebHO, aBTOpamM VHTEpHET-
s)KypHaJsia « HaHoTexHoJI0TUY B CTPOUTEb-
cTBe» BbIgatoTca cupaBku PI'VII HTIL
«HMH®POPMPETI'ICTP» MunaucrepcTBa
CBSIBW 1 MAaCCOBBIX KOMMYHHUKanuii P® c
UOeHTU(PUKAIIMOHHBIM HOMEPOM ITyOJIu-
kanuu. Yepesd HEKOTOpPOe BpeMs IIOCJIe
TyOJMKAIIUY CTATbU PeJaKInA IOJIydaeT
u3 PI'YII HTL «MHPOPMPEICTP»
TaKkue CIOpaBKM U BBLICBLIAET aBTOPaM.
Kpowme Toro, 3aperucrpupoBaHHbIe Ty0JIm-
Kaluu IIpeacTaBiieHbl B «H(MOpMaInoH-
HOM OIOJIJIeTeHEe 5JeKTPOHHBIX HAYUHBIX
usganuii»,, pasmerrieHHoM Ha caiiTe PI'VII
HTI, «<MH®OPMPEIT'UCTP». Ilyb6auka-
nuu B WUHTepHeT-:KypHate «HanoTexHO-
JIOTUX B CTPOUTEJHCTBE» YUUTHIBAIOTCS
IIpW 3alllUTe AuccepTanuil (IPUCBOEHUU
YU4eHOT'0 3BaHMA) IPU YCJIOBUY YKA3aHUA B
MaTepHuajiaX aTTeCTaIlMOHHOTO JIejia HoMe-
pa perucrpanum dJeKTPOHHOTO M3JaHUA

2,
Nanobui

cation number. What are these referenc-
es and what status do they have?
V. Dobrovolsky, Doctor candidate

Dear V. Dobrovolsky!

It is true that FSUE STC «INFORM-
REGISTR» of Ministry of Communi-
cation and Mass Media of The Russian
Federation gives references containing
identification number of the publica-
tion to the authors of Internet-journal
«Nanotechnologies in Construction».
Some time later after paper publication
the editors get these references from STC
«INFORMREGISTR» and send them to
the authors. Moreover registered pub-
lications are included in «Information
bulletin of electronic scientific editions»
at the website of by FSUE STC «IN-
FORMREGISTR». Papers published in
Internet-journal «Nanotechnologies in
Construction» are given certain weight
when defending a thesis (giving aca-
demic status) on conditions that the edi-
tion’s registration number in FSUE STC
«INFORMREGISTR» and paper’s iden-
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B ®I'VII HTI[ «<MH®OPMPETUCTP» u
UIeHTU(PUKAIITMOHHOTO HOMepa IyOJIMKa-
nuu, npucBauBaembix OI'VII HTII «H-
DPOPMPET'ICTP». Homep permcrpariuu
n3panug Ha 2010 rog — 0421000108, ua
2011 rox — 0421100108, uma 2012 roxm —
0421200108, za 2013 roxg — 0421300108.

Kaxue pabomwvl. (cmamvu, doxnadwl
u m.0.) 6vL Mmodceme nopeKomendoeams
0na u3ywenus 60nNPoOco6 NOLYLeHus Ka-
4eCmeeHHO HO6bLX Mmamepuanos, obna-
daruwux YrywueHHbLMU C60lcmeamu
no npowHocmu, KOPPO3UOHHOU cMOUKO-
cmu, udnococmoukocmu?
B. Mupowuos (r. Kpacaozmap)

YBakaemsblii B. MupoHos!

25—-30 centabpa 2011 roxa B Bouro-
rpaze B pamMkKax Me:XIyHapogHOTO rojaa
XuMuu, oobsaBIeHHOTr0o I'eHepaabHOI ac-
cambieeii OOH, cocroanca XIX Menge-
JIEeBCKHU C'he3]] IO O0IIeH 1 IIPUKJIATHON
XNUMHUU, B paboTe KOTOPOTO A IIPUHUMAJ
yuactue. BoJibllloe BHUMaHHE Ha Ches-
e OBLJIO yAeJEeHO TeHAEHIIUSIM Pa3BUTHUS
COBPEMEHHOTI'0 PbhIHKA HAHOTEXHOJOTUHA
1 HaHOMATEPHAJIOB, KOTOPbIe MOT'YT HC-
MOJIb30BATHLCS B PA3JIUUYHBIX OTPACTAX
9KOHOMHKH, B T.UY. U B CTPOUTEJHLCTBE.
OcHOBHOE KOJIMUECTBO JOKJAIOB OBIJIO
MOCBAINEHO TEeXHOJIOTUAM TOJYYeHUA
KaueCTBEHHO HOBBLIX MaTepHuaJoB, 00Jia-
JAioIUX YIYYIIeHHLBIMU CBOHCTBAMU IIO
MIPOYHOCTHA, M3HOCOCTOMKOCTH, KOPPO-
BMOHHOM cToiikocTu m T.n. Cpeau HUX:
«CunTe3s Hamodas B MeTAJJIOIOJIMIMEP-
HBIX KOMMOO3UIIMAX IIPU YAAPHO-BOJIHO-
BOM Bo3zelicTBuUM» (aBTOpPBI — AmameH-
ko H.A., Kasypos A.B., Ceprees N.B.);
«Hayunble OCHOBBI W TEXHOJIOTHYECKUE
NPUHIMIOLEI CO3JAHUA MaTepuajoB HO-
Boll TexHuUKH» (aBTOop — Boakos I'.M.);
«XMUUYECKHUH acIlleKT M3MeJbUeHUs I10-
JUMEPOB 10 MUKPO- M HaHOpasMepa II0J

Nanobws%

tification number given by FSUE STC
«INFORMREGISTR» are referred in the
certification file. Edition’s registration
number in 2010 - 0421000108, in 2011 —
0421100108, in 2012 — 0421200108, in
2013 - 0421300108.

What publications (papers, reports,
etc.) can you recommend to study prob-
lems concerning obtaining qualitative-
ly new materials possessing improved
properties of strength, corrosion resis-
tance, endurance?

V. Mironov (Krasnodar)

Dear V.Mironov!

On 25-30 September, 2011, Volgo-
grad conducted XIX Mendeleev Congress
on General and Applied Chemistry in
which I took part. The Congress was held
within the frames of the International
Year of Chemistry announced by General
Assembly of the United Nations Organi-
zation. Much attention was given to the
tendencies reflecting the development of
the present-day market of nanotechnolo-
gies and nanomaterials which can be used
in different areas of economy, including
construction. The major part of these
reports was devoted to the technologies
aimed at production of qualitatively new
materials possessing improved proper-
ties on strength, wearability, corrosion
resistance, etc. Some of these are: «Syn-
thesis of nanophases in metal-polymer
compositions under shock-wave impact»
(authors — Adamenko N.A., Kazurov
A.V., Sergeev 1.V.); «Scientific bases
and technological principles of material
production for the new equipment» (au-
thor — Volkov G.M.); «Chemical aspect
of polymer grinding up to micro- and
nanosize under the influence of inten-

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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JeficTBeM WHTEHCUBHBIX CIBUTOBBIX
Hanps:keHuii» (aBropbl — Kamman A.M.,
Hukonbsckuit B.I'., Yerkymaes H.N.);
«OT yIbTPaANCIIEPCHBIX METAJINUYECKUX
U OKCHUIHBIX TOPOIIKOB K HaHOpasMep-
HbIM» (aBTOpBI — JleoHThEB JI.U., Cenu-
BaunoB E.H., ITomomapes B.U., I'en1bunn-
ckuii B.P.); «IlmeHKm aHOZHOTO OKcuaa
AJIIOMUHUA KaK MaTPUIIbl JJIs CHUHTEe3a
YIOPSAA0UYEHHBIX MAaCCHMBOB HAHOHUTEI»
(aBropsr — Jlykamwmua A.B., Hamousb-
ckuii K.C., EamceeB A.A., TperbsaxoB
I0.11.); «TexHosoruss m ob6OpymOBaHUE
IO XUMUYECKON CcOOpKM MAaTepuajoB
MEeTOJOM MOJIEKYJIAPHOTO HACJIaWBAHUA»
(aBTOop —Maunbiruu A.A.); «<Hanomarepu-
aJibl, CUHTE3UPYEMbIe II0 CXeMe «CJIOU-
3a-caoeM» . O6JIacT BOBMOYKHOTO ITPUMe-
HeHUsA Ha NpaKTHUKe» U MHOTHUE IPYyTue.
Bosee monpobHaa nHpopMausa npusee-
HaB[1].

Nanobumm

sive shear stresses» (authors — Kaplan
A.M., Nikolsky V.G., Chekunaev N.I.);
«From ultradispersed metal and oxide
powders towards nanosize ones» (au-
thors — Leontiev L.I., Selivanov E.N.,
Ponomarev V.I., Gelchinsky B.R.);
«Films of aluminium anodic oxide as a
matrix for synthesis of ordered bodies of
nanostrands» (authors — Lukashin A.V.,
Napolsky K.S., Eliseev A.A., Tretyakov
Yu.D.); «Technology and equipment for
chemical assembling of materials by the
means of molecular layering method»
(authors — Malygin A.A.). More informa-
tion is presented in [1].

—13I

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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TEJIXYEHKO
Banepwuit UBaHOBHY

pexrop Hanmmonans-
HOTO MCCJIeIOBATEJIb-
CKOT0 YHUBEpPCHUTETa
«MockoBcKMii rocy-
JTapCTBEHHBIA CTPOM-
TeJbHBII YHUBEPCH-
TeT», akageMuk PAACH, 3acay:xeHHbBII
nedareab Hayku PdD, 1oKTOp TexHUUYEC-
KHMX HayK, npodeccop

C nomouwvio KaxKux cucmem MONCHO
obecnevumdv IPpPexmuenyro nodzomoe-
KY cneyuaniucmoé 6 HAHOMexHoLozuYe-
ckou cemu?

C. Banos, cTymeHT

HamunonanbHasA HaHOTEXHOJIOTUYEeC-
Kas ceTh — JIUIIb OAWH 13 MEXaHU3MOB
MMOATOTOBKM WHHOBAI[MOHHO-OPUEHTUPO-
BaHHBIX creriuanucToB. Ha Hamr B3ruan,
B COBPEMEHHBIX VCJOBUAX IMTPUOPUTET
cjaenyer oTaaTh COPMUPOBAHHBIM IITPU
BBICIIIUX y4YeOHBIX 3aBeIEeHUAX HAYUYHBIM
IopasieyIeHusAM HAHOTEXHOJIOTUYEeCKON
HaAIIpaBJIeHHOCTH — Hay4YHO-oO0pasoBa-
resqbHBIM IeHTpaMm (HOII). IIpuGopuasa
0asa 1 crenuaJIu3NpPOBaHHOE OCHAIIEHVE
TaKUX IIEHTPOB IO3BOJIAIOT PeaJin30BaTh
yueOHBbIe TIPOTpPaMMBbI, IITPeayCcMaTPUBaIO-
IIye BBIMNOJIHEHWE YUYaIlMMUCA CaMOCTO-
SATEeJIbHBIX HCCJEMOBAHUI B IIPOPBIBHBIX
obsactax Hayku. Tak, B MOCKOBCKOM Tro-
CYyIapCTBEHHOM CTPOUTEJILHOM YHUBEP-
CUTeTe HauaTa IMOATOTOBKA MarucTPOB IO
nporpamme «TexHOJNOTMA HanomMomupu-
IIIPOBAHHBIX CTPOUTEJIBHBIX MATEPUAJTIOB
00IITeCTPOUTEIHHOTO U CIIeINAJILHOTO Ha-
3HaueHUA» . [IoATOTOBKA OCYIIIECTBIIAETCA
Ha 0ase HOIl «Hawmorexnomorum» MI'CY
(www.nocnt.ru), KOTOpPbI# BXOJIUT U B CO-
CTaB HAI[MOHAJIBbHON HAHOTEXHOJOTHUYEC-
KOU CeTHu.

TELICHENKO
Valerij Ivanovich

Rector of National Research University
«Moscow State University of Civil
Engineering», Academician of RAASN,
honoured man of science RF,

Doctor of Engineering, Professor

What systems can provide efficient
training of specialists in nanotechno-
logical network?

S. Valov, student

National nanotechnological network —
is one of the mechanisms aimed at inno-
vation oriented specialists. In our opin-
ion under modern conditions the priority
should be given to scientific departments
dealing with nanotechnologies — scientif-
ic-educational centers (SEC), established
by institutions of higher education. The
instrumental base and special equipment
of such centers allows them to implement
educational programs under the stipula-
tion that students make research in the
field of advanced scientific areas them-
selves. Thus, Moscow State University
of Civil Engineering have started train-
ing master according to the program
«Technology of nanomodified materi-
als for general construction and special
purposes». The training is carried out
on the basis of SEC «Nanotechnologies»,
MSUCE (www.nocnt.ru) which is a part
of national nanotechnological network.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Ecmbv nu céedenusn o npumenHenuu Ha-
HOmMmexHo/i02uu 6 cmpoumenbcmee 3a
pybexcom?

B. Pynues, skcuept (MockoBcKast 00.1.)

3a py06esKOM BBIIIOJIHAIOTCS MHOTOUIC-
JIeHHBbIe HCCJIeJOBAHUA, HaIIpaBJIeHHBIE
Ha peajnsanuio HaHOTEXHOJIOTUU B CTPO-
UTeJbLHOM MaTepuaJjoBegeHun. IIpu sTom
JOCTHYKEHUSA HAHOTEXHOJIOTUU UCIOJIb3Y-
IOTCSI KaK TIPU COBEPIIEHCTBOBAHUU Ma-
TepuajoB (IpesKie BCEro — IeMEHTHBIX
0eTOHOB), TaK U B IIPOIlecCe UBYUECHUS
CBOMCTB M IIOBEJEHUS MATEPUAJIOB IIO[
IeficTBMEeM OJKCILIyaTAIlMOHHBIX HArpPy-
30K. HacTo oTmMeuaeTcs, YTO CBoiicTBa Oe-
TOHA KAK MUKPOKOMIIO3UTA CYII[eCTBEHHO
3aBUCAT OT IIPOIECCOB, IIPOTEKAIOIINX Ha
HaHOPa3MepPHOM YPOBHE, II03TOMY HOBEIE
3HaHUA 00 STUX IIPOIeccCaxX OTKPBIBAIOT
IIyTHU IOBBIMIEHUA U YIIPABJIEHUA CTPYK-
TYPOH W IOKAas3aTeJIAMU SKCIJIyaTall1OH-
HBIX CBOMCTB MaTepuasia. IIpaktuueckas
HaIpPaBJIEHHOCTh YKAa3aHHBIX MCCJIEIOBA-
HUI oTpaskaeTcs HOMEHKJATYpoOu paspa-
0OTaHHBIX CTPOUTEJNLHBLIX MAaTEepPHaJIoB,
B YMCJIe KOTOPBIX HAHOCTPYKTYPHUPOBAH-
Hble MaTepuajbl OOIIEeCTPOUTEIHLHOTO
1 (PYHKIIMOHAJIBHOTO Ha3HAUYCHN .

What information about implemen-
tation of nanotechnologies in construc-
tion in foreign countries is available?

V. Rudnev, expert (Moscow region)

Much research aimed at realization
of nanotechnologies in construction ma-
terials science is carried out abroad. At
that the nanotechnological achievements
are used both to improve the materials
(first of all — cement concretes) and to
study properties and behaviour of mate-
rials under operational loads. It is often
pointed out that the properties of con-
crete as microcomposite significantly
depend on the processes running at the
nanosize level. Therefore the new knowl-
edge on these processes show the way for
improving and controlling the structure
and parameters of operational character-
istics of the material. Practical tendency
of the mentioned research is reflected by
the range of developed constructional
materials including nanostructured ma-
terials of general construction and func-
tional purpose.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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KAJIOKHBIN
Cepreii
Baagumuposuyu

OTUPEKTOP
HdenapramMeHnTra Hay4-
HO-TeXHUYECKOI dKC-
epTHU3bI,

uneH IlpaBiaenus

0OAO «POCHAHO», 1OKTOp XUMHUYECKUX
HayK, mpogeccop

Kaxoe6vl ocho6énble Hanpasnenua npu-
MeHeHUA HAHOMeXHON02UU NPU NPous3-
6o0dcmee cmpoumenbHbLX Mamepuanios?

II. [TopoBa, 9KcIIEPT

YBakaemas rocmo:ka [loponal

Brenpenne HaAHOTEXHOJIOTUI BO3MOMK-
HO TPaKTUUYECKHW B JIO0OU 00JacTu Mpo-
M3BOJCTBA CTPOUTEJbHBIX MAaTepPHUAaJOB,
cpeau HUX: IIPOMB3BOJCTBO KOHCTPYKIH-
OHHBIX MaTepuasoB (0a3aJbTOILIACTHUKOB,
YIJIEIJIACTUKOB),  TeILJIOM30JIAIIMOHHBIX
MaTepHUaoB, OTHECTOMKUX KaOeJbHBIX U
00JIUITOBOYHBIX MATEPUAJIOB, TPYOHOI IIPO-
nyknuu. Kpome Toro, BemyTcs HaydHbBIE
uccaegoBaHuA B o0jacTu HaHOMOUbH-
IIUPOBAHUA OETOHOB C I€JIbI0 M3MEHEHUS
CKOPOCTHU 3aTBepAeBaHUA, MPUIAHUA UM
ruaApPO(POOHBIX CBOMCTB, MOPO30CTOMKOCTU
¥ IIOBBIIIIEHHON CTOMKOCTH K KOPPO3UMU.

Kax mosxcHno ouenumdv 3IKOHOMUUe-
CKYy10 3pPexmueHocmsv 6HedpeHUR HA-
HomexHonozuu?

B. Kaprmos, a-p TexH. HayK

YBakaemblii rociogud Kapmos!

9D DHeKTUBHOCTD JIIOOOT0 MHHOBAI[MOH-
HOTO, B TOM YHCJIE HAHOT€XHOJOTMUYECKO-
ro, IPOeKTa XapaKTepusyeTcs CUCTEeMOM
rmokasareJyeil, OTpaKalmIuX COOTHOIIIe-
HUe pe3yJIbTAaTOB IIPOEKTa U 3aTpaT Ha

KALIUZHNIY
Sergei
Vladimirovich

Head of Department of Scientific

and Technical Expertise, Member

of the Executive Board of RUSNANO,
Doctor of Science (Chemistry),
Professor

What are the main applications of
nanotechnology in the field of construc-
tion materials production?

Dear Mrs. Dorova!

Dear Mrs. Doroval

Implementation of nanotechnologies
is possible in nearly any area of engineer-
ing materials production. Among them
there are production of construction
materials (basalt fiber reinforced plas-
tics, carbon fiber composites), thermo-
insulating materials, fireproof cabels
and facing materials, pipe production.
Moreover, some research is conducted in
the field of concretes nanomodification
in order to change their hardening rate,
to provide them with hydrophobic char-
acteristics, frost resistance and high cor-
rosion resistance.

How can one estimate economic effi-
ciency of nanotechnology implementa-
tion?

V.Karpov, Doctor of Engineering

Dear Mr. Karpov!

Economic efficiency of any innovative
project, including those in nanotechnol-
ogy, can be characterized by the system
of indicators which represent the ratio
between economic results obtained and

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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ero ocymiectBaenue. IIpu sTom BBUAY He-
PaBHO3HAYHOCTU Pa3HOBPEMEHHBIX MOKa-
3aTejiell X CpPaBHEHUE OCYIIEeCTBJIAETCS
C y4eTOM JUCKOHTHUPOBAHUSA, T.€. CPDABHU-
BAIOTCS TOJIBKO BeJIMUNHEI, IPUBEJeHHLIE
K HAaYaJbHOMY II€PUOLY.

CraenyeT TakKe ydecThb, UTO IO IIPU-
HATHUSA peIlleHus O BHeAPeHHUU WHHOBA-
Uil cjaeayeT PacCMOTPETh aJIbTEePHATUB-
Hble BapMAaHTHBI OCYIIIECTBJIEHUA IIPOEKTa
W OIEHUTHh SKOHOMMNUYECKYIO 2(PPeKTUB-
HOCTB Ka’KJI0T0 113 HUX, BEIOpaB HanboJiee
BBITOJHBIN.

Kaxue ocnoéHble Hanpaénenusa npu-
MeHeHUA HAHOMEeXHONLo2UlL 6 Ccmpou-
menvcmeée paccmampuéaem POCHAHO
Hacmoauyee 6pema?

B. To6poBOIBCK UL, JOKTOPAHT

YBaskaemblii rocuoguH J[o6poBOJIb-
cKuii!

Cuextp npoexktoB POCHAHO, manpas-
JIEHHBIX Ha IIPUMEHEeHHe HAHOTEeXHOJIO-
TMYEeCKUX IIOAXOJO0B B CTPOUTEJHLCTBE,
OUYeHb IIIUPOK, CPear HUX: IIPOUBBOJICTBO
0a3aJIbTOBBIX BOJIOKOH M MaTepHuaJOB Ha
X OCHOBe, MOAHN(MUKATOPOB JOPOIKHBIX
MOKPBITUHA, TEIJOUBOJAINOHHLIX MarTe-
pHAJIOB 13 BCIEHEHHOT'0 CTeKJIa, IIpeipe-
rOB, MCIIOJL3YEMBIX MIJs apMUPOBAHUSA
OETOHHBIX KOHCTPYKI[MII, OTHECTOMKUX
MIOJIMMEPOB IJIsI KaOeJbHBIX U (pacagHbIX
KOHCTPYKI[IIA.

OTaesbHO CTOUT OTMETUTH HPOEKTHI
POCHAHO, mocBsIeHHbIe BOLOIOLTIOTOB-
Ke ¥ IPOM3BOJICTBY CUCTEM OUKCTKHU 1 00e3-
3apaKMBaHUS BO3AYXAa, a TAKIKE ITPOEKT IO
IIPOM3BOJICTBY CBETOAMOIHBIX JaMil. Kpo-
Me Toro, B 2012 rogy HauaTo (pmHaAHCUPO-
BaHIE IIPOEKTa II0 IIPOM3BOJCTBY CTHUPOJI-
AKPUWJIOBBIX JUCIIEPCHUII, MCIIOJIb30BAHIIE
KOTOPBIX II0O3BOJIUT YBEJIUUYUTh TBEPAOCTD,
OJIeCK, aAre3wio M CTOWKOCTH HOKPBITUHA
K BHEIITHIM BO3IEHCTBUIM.

expenditures incurred. One should note
that only values dating from the same pe-
riod can be compared, thus, all economic
values should be normalized using dis-
counting method.

Any possible alternatives of the proj-
ect implementation should be considered
before the decision is made, their eco-
nomic efficiencies should be compared to
choose the most profitable variant.

What are the main areas of construc-
tion nanotechnologies application be-

ing considered by RUSNANO today?
V. Dobrovolsky, Doctor candidate

Dear Mr. Dobrovolsky!

The range of RUSNANO projects di-
rected on development of nanotechno-
logical applications in construction in-
dustry is very broad. Among them there
are: production of basalt fibers and re-
lated materials, pavement modifiers,
foam glass thermo-insulating materials,
prepregs which can be used for concrete
structures reinforcement, fireproof
polymers for cabel and facade structures.

RUSNANO projects concerning water
treatment, air clearance and desinfect-
ing systems as well as the project de-
voted to LED production are also worth
to be pointed out. Besides, financing of
a new project dealing with styrene-acryl
dispersions production the use of which
allows increasing of hardness, glitter,
adhesion and coating resistance to outer
impacts has been started in this year.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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IIOHOMAPEB
Anpgpeit
Huxomaesnu

reHepaJbHbIN
nupexTop 3AOQ «HTI]
IIpuxkaagHbBIX
HanorexHomOTHI»,
npodeccop CII6ITIY,

BHIIe-TIPE3UTCHT
HanoTexHOJOrnM4eCcKoro oo1iecTsa
Poccun

Umo 6bL. moxceme CKa3amb 0 HOBbLX
ceolicmeax cmpoumejslbHblx mamepua-
106 HA OCHOB8¢e HaHocucmem?

B. Bopucos, Texnoo0r
(Pecnyonmka Kasaxcran

CBolicTBa CTPOUTEJIBHBLIX MAaTepPHAJIOB
BeCchMa MHOTI0OOOpas3HbLI II0 HOMEHKJIATY-
pe. Mo:KHO BBIIEJIUTH HEKOTOPLIE U3 HUX,
B MaKCHUMAJBbHOM CTEIIeHW ONIpPeneJIsio-
e IIapaMeTpPhl BO3BOAUMLIX COOPYKe-
HUN:

— IIPOYHOCTbD;

— IOJITOBEUHOCTbD;

— IYKTUJIBHOCTH, T.€. CIIOCOOHOCTBH IIPO-
THUBOCTOSATHh PA3PYIIEHUIO B YCJIOBUAX
IpeaeJbHBIX HATPY30K.

JIt00ble MeToabI BO3LEICTBUS HA Me30-
CTPYKTYPY CTPOUTEJIbHBLIX MATEPHUAJIOB
C IIeJbIO ee YJYUIINUTh UJIN IIOIBITKU Ta-
KMe MeTOJbI CO3JaTh M MCIIOJb30BATh —
9TO NYTh K IIOBBIIIEHUIO BBIIIEYIIOMSIHY-
TBIX XapaKTepucTuk. IlosTomy s Mory
CKas3aTh, UTO HOBbI€ 3HAHUS (PU3UKO-XU-
MHUH Me30CTPYKTYpPhl MAaTEPUU BOOOIIE
1 Me30CTPYKTYP CTPOUTEJIbHBIX MaTepua-
JIOB, B YACTHOCTHU, IPUBOLAT K CO3JaHUIO
Bce 0oJiee KaueCTBEHHLIX M PasHOOOpas-
HBIX CTPOUTEJbHBIX MATEPHUAJIOB, OJId KO-
TOPBIX MOBBIIIIEHIIE OCHOBHBIX CBOICTB Ha
MOPSANOK — JaJIeKO He IIpeelI.

Nanobumm

PONOMAREV
Andrey
Nikolaevich

Director General of JSC «Scientific-
Technical Center of Applied
Nanotechnologies», Professor

of Saint-Petersburg State
Polytechnical University,
Vice-President of the Russian
Nanotechnological Society

Whatis your opinion about new prop-
erties of construction materials based
on the nanosystems?

V. Borisov, technologist
(Kazakhstan Republic)

The range of construction materials
properties is very broad. It is possible to
point out some of them which determine
parameters of the erected buildings at
the maximal degree:

— strength;

— durability;

— ductility, e.g. ability to resist to de-
struction under the ultimate loads.
Any methods aimed at improvement of

construction materials mesostructure or
any attempts to create and use such meth-
ods — this is the way to increase the char-
acteristics mentioned above. Therefore I
can say that new knowledge in the area
of physics and chemistry of matter’s me-
sostructure and particulary mesostruc-
ture of construction materials makes it
possible to develop more qualitative and
various materials for which the improve-
ment of basic properties by orders is far
to be the limit.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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KaxoesL ocHo8HBLE Hanpagéienua npu-
MEHEHUA HAHOmMEXHO/02uu npu npous-
godcmee cmpoumejslbHblX Mamepuazwe?

II. opoBa, aKcIIepT

IIpuMmeHeHUe HOBBIX 3HAHUU (PUBUKO-
XUMUU Me30CTPYKTYPhI MaTePUU BOOOIIE
U CTPOUTEJIbHBIX MaTepPUaioB, B YaCTHO-
CTH, JaeT pa3paboTUMKaM B PYKU MOIITHEIE
UHCTPYMEHTHI PEelIeHuA 3ajlad, KOTOpPhIe
paHbIIle faKe U He MBICJIUJIOCH (hOPMYJIN-
poBaTh. IloHBIN epeueHb HAIIPABJIEHUM
CTPOUTEJIHLHOTO MaTepUaJioBeleHs, IPO-
rpecc pa3BUTUA KOTOPBIX YiKe OUeBUJIEH,
MeHAETCS U PACIIUPAETCA OUeHb OBICTPO.
Wx nepeunciieHue ysxke cefiuac saiiMer He-
MaJIo BpeMeHHU, HO COBCEM KPaTKO:

— HOBas paclHIMpeHHasd TraMmMma CTpou-
TeJbHBIX KOMIIOBUIIUI HA MUHEPAaJb-
HBIX BSJKYHIUX (HOBBIE BBICOKOKAaYe-
CTBEHHBIC KOMIIO3UIIMMOHHbIE OETOHEI),
B TOM 4UICJe BBICOKOKAaueCTBEHHBIE
JIeTKe KOHCTPYKIIMOHHBIE, JIeTKUe
U BBICOKOIIPOYHBIE T'UIPOUIOJIAIIUOH-
Hble KOMIO3UIINU, HOBbIe 3(heKTUB-
Hble KOMIIO3UIINHU AJA AJEePHON dHEP-
TeTUKU U T.1.;

— HOBBIe KOMOMHWPOBaHHBIE KOHCTPYK-
IINOHHBIE MaTepUaJibl, OJHOBPEMEHHO
U Ha MUHEPAJIbHBIX BAKYIIUX, U OAHO-
BPEMEHHO C IIPUMEHEHWEeM II0JITMep-
HBIX CBASYIOIIUX C BHICOKUM DKCILIya-
TAIIMOHHBIM PECYpPCOM;

— HOBasgi HAHOKOMIO3UTHAsS apMarypa,
BBICOKONIIPOYHASA ¥ HEKOPPOAUPYIOIIA
U IMOTEeHITUAJIbHO HeJjoporasd;

— HOBBI€ BBICOKOIIPOUYHBIE ITPOTHMBOBAH-
IaabHO-IeKOPATUBHBIE U AHTUKOPPO-
3MOHHO-TUAPOUI0JIUPYIOIIUE TEXHOJO-
TMYHbIEe KOMIO3UIIMOHBIE ITIOKPBITUS;

— METOABI YIPABJIEHUS NOABUKHOCTHIO
U TIOBBILIEHUEM 3SPPEKTUBHOCTU TU-
nmepnjaacTu(@UKaTOPOB.

Y:iKe HeCKOJIbKO yCTapeBIIUN KOHITEII-
TyaJIbHBINT 0030D IO 9TOMY IOBOAY OIIY-

What are the main applications of
nanotechnology in the field of construc-
tion materials production?

P. Dorova, expert

The implementation of new knowledge
about physics and chemistry of matter’s
mesostructure and particulary construc-
tion materials gives powerful tools to
scientists to solve such problems which
were hardly to be formulated earlier. The
full list of the construction materials sci-
ence areas which development process is
already evident varies and widens very
fast. To itemize them one need a lot of
time but in brief:

— new broaden range of construction
compositions based on mineral binders
(new high quality composite concretes)
including light structural, light and
high strength water proof composi-
tions, new effective compositions for
nuclear power engineering, etc.;

— new combined constructional materi-
als made on the basis of mineral bind-
ers and at the same time with the use
of polymer binders with long opera-
tional life;

— new nanocomposite reinforcement,
high-strength and noncorrosive, and
potentially inexpensive;

— new high-strength antivandal- decora-
tive and anticorrosive moistureproof
technological composite coatings;

— methods to control the flowability and
toimprove the efficiency of hyperplas-
ticizers.

A conceptual review on this subject
which is already a bit out-of-date was
published in Engineering construction
journal in 2009 [2].

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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O0nukoBaH B VH)KEeHEPHO-CTPOUTEIHHOM
sxypuaJse B 2009 r. [2].

Cywecmeyrom nu mamemamuyiecKue
K6anmosevie u 0pyzue 6udv. modeneil
0na uccnedoéanus céoiicme HaAHOMame-
puanoa?

P. IlaBmoBa, acunupaHT

Eciz roBopUTh UMEHHO U TOJIBKO O ca-
MUX HaHoOMaTepuaaax, TO AJA MHOTHUX
13 HUX paspaboTaHbl MHTEPEeCHbLIE MaTe-
MaTHYeCKUe MOJeNH U dTU MOJeNHU IIy-
OJMMKYIOTCA cefiuac MpaKTUUYeCKU BO BCEX
U3JaHUAX, KOTOPhIE XOTh KaK-TO Kaca-
I0oTCA TeMbl HaHoMmaTepuasoB. OgHAKO,
ropasmo 0oJiee Ba)KHBIM, Ha MO B3TJIAL,
ABJANIUCH OBl MaTeMaTUYeCKUEe MOIesun
(B yCIOBUAX NMPUMEHUMOCTH HEPEJATH-
BUCTCKOM MeXaHWUKU U HEBO3MOXKHOCTU
IIPUMEHEeHUs KaTeropuili TepMOJUHAMU-
K1), KOTOPBIE OMTMCHIBAIY ObI 3aKOHOMED-
HOCTY B3aMMOJIeHiICTBUA KJIaCTEePOB Bellle-
CTBa U AaBaJyix ObI pa3paboTUMKy B PYKHU
MHCTPYMEHT [JIS YIIPaBJIE€HU CTPOSHUIEM
MaTepuu Ha YPOBHE ee Me30CTPYKTYPHI.
Kak oTmenbHBIM HpuMep, MOTY AaTh Ta-
KYI0 cChLIKY [3].

Umo 6vb. moiceme cxKa3amb O NONU-
MePHbLX HAHOKOMNO3UYUOHHBLX Mmame-
puanax c 6bLCOKOU KOPPO3UOHHOU cmotl-
KOCMb10 U NPOYHOCMbIO?

B. Kapmos, a-p TexH. HAyK

Ecnu wucnosb3oBaTh yiKe UM3BECTHBIE
MEeTOAbl YIIPAaBJEHUA Me30CTPYKTYPOH
BeIleCTB, TakKue KakKk MoAudpuranuma u
VILIOTHEHWE MeK(pas3HBIX I'PAHUIL B KOM-
MMO3UTaX C MCII0JIb30OBaHNEM Pa30HaAHCHO-
ro ycugeHusa Bau-gep-BaaabcoBckoro,
B3aMOJEHCTBUA 34 CUeT BBEeIeHUd B
cocTaB KOMIIO3UTOB TOPOIIOAOOHBIX Ha-
HOYAaCTHIL — acTpPaJIeHOB, a TaKJKe IOBBI-
CUTh CTAOUJIBHOCTH IIOJIUMEPHBIX KOM-

Are there mathematical quantum
and other types of models to study the
properties of nanomaterials?

R. Pavlova, Post-graduate student

If we speak only about nanomateri-
als themselves, for many of them in-
teresting mathematical models have
been developed. These models are being
published almost in all editions dealing
someway with nanomaterials. However
in my opinion the mathematical models
(under conditions of application of non-
relativistic mechanics and impossibility
to use thermodynamics entities) which
could describe the laws of substance
clusters interaction and provide a scien-
tist with a tool to control the substance
structure at the level of its mesostruc-
ture are of greater importance. As a sin-
gle example, I’d recommend the follow-
ing reference [3].

What is your attitude to the polymer
nanocomposite materials with high cor-
rosion resistanse and durability?

V. Karpov, Doctor of Engineering

If one uses already known methods to
control substance mesostructure, such as
modification and compression of interfa-
cial boundaries in composites with the
use of Van der Waals resonant amplifica-
tion, interaction due to introduction of
torus-like nanoparticles, astralens, into
composites, as well as to increase stabil-
ity of polymer components of such com-
posites due to inhibition of photo-, ther-

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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IMIOHEHTOB TAKUX KOMIIO3WUTOB 3a CUeT
UHTUOMPOBAaHUA peakIuil (HOTOOKUCIU-
TEJIbHOI, TEPMOOKUCJIUTEIbHON U paau-
AIIMOHHOOKUCJJIUTEIbHOM IEeCTPYKITUU
IIyTeM BBeJEHUS B UX COCTAB JOCTATOUHO
KPYHOHBIX KJIACTEPOB C 0000IIeCTBICHHOMI
W-3JIEKTPOHHOI CHUCTEMOM, TO MOYKHO II0-
JYYUTh, HaOpuUMep, KOMIIO3UIIMOHHOE
CaMOYILJIOTHAIOIEeEeCs MOKPBITHE «IJIOK-
cullAH» c mpouHOCTBHIO Ha c:KaTue 00-
aee 70 MIla, aaresueit (k 6eTomy) GoJiee
3,5 MIla, Bogouenponumaemoctbsio W20,
nctupaemocTbio He 6osee 0,1 r/cm2, 6uo-
CTOMKOCTBIO 5 0aJJIOB, CTOUKOCTBIO K Cy-
rouHoMy Kumnadenuio B 30% cepHoOit
KHCJIOTe Ha YPOBHE U3MEeHEeHU I MacChl 00-
pasia He 6osee 1% Macc U sKCIIIyaTamu-
OHHBIM pecypcoM 6oJiee 30 JserT.

Kax mosxcno ouenumdv 3IKOHOMUUe-
CKYy10 IpPexmueHocmsv 6HedpeHUs Ha-
HomexHonozuu?

B. Kapnos, a-p TexXH. HayK

OKOHOMUUECKYIO 3(P(PeKTUBHOCTD TPY -
HO OIpPeIessaTh BCeraa, KOraa PLIHOYHBIM
npuHIUIaM mnogunHsercsa MeHee 10%
IIPOMBIIILJIEHHOT0 phIHKa. Ho Bce paBHO,
OCHOBHOM KPHUTEPUM — IIOKa3aTeJIb IleHa-
KauecTBO — ocTaercs. Eciau Te mim wHBIE
TEeXHOJIOTUU, BKJIIOUAs HAHOTEXHOJIOTUU B
CTPOUTEJHLHOM MAaTepUAOBEeIEeHUN, AT
BO3MOKHOCTh 9KOHOMUTH, HAIIpHUMep, Ha
CPOKax IIPOBeleHHsd TeX MJIU HHBIX pa-
00T, TO PE3KO CHUIKAEeTCA OOJSI U POJb
HAKJIQTHBIX PAcXomoB. ITO, 0e3yCJIOBHO,
MHTEPECHO JI000MY 3aKa3uuKy, JasKke Io-
cymapcTBeHHOMY. VI TOTZja MPOMCXOLUT CO-
BIAJeHlle MHTEPECOB YUYaCTHHUKOB IIPOU3-
BOJICTBEHHOT'O IIpOIlecca ¥ WHHOBATOPOB.
U B sTOM cayuae pacueT SKOHOMUUYECKOIO
addeKTa mpecTaeT OLITh CXOJIACTHUKOI.

mo- and radiationoxidative degradation
by the means of introduction of large
clusters with collectivized w-electronic
system one may obtain composite self-
packing coating «EpoxyPAN», the char-
acteristics of which are: compression
strength — more 7OMPa, adhesion (to
the concrete) — more 3,5 MPa, water im-
permeability — W20, abradability is less
then 0,1 g/cm?, biostability — 5 points,
resistance to diurnal boiling 30% in sul-
phuric acid at the level of specimen mass
change not more 1% of mass and opera-
tional resource is more than 30 years.

How can one estimate economic effi-
ciency of nanotechnology implementa-
tion?

V. Karpov, Doctor of Engineering

It is difficult to determine economical
efficiency when less than 10% of indus-
trial market functions according to the
market principles. Despite of this the
criterion — indicator «price-quality» — is
still the basic one. If some technologies
including nanotechnologies in construc-
tion materials science allows savings, for
example, in works makespan, the part
and the role of indirect costs decrease
too. Definitely, any type of client includ-
ing state one s interested in that. This is
the point where the innovators’ inter-
ests meet with industrial process partici-
pants’ interests. In this case calculation
of economic efficiency doesn’t become
scholastics any more.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Cywecmeyom nu Hanomamepuanwvl,
He3HaiumenvHble 000A6KU KOMOPHLX
obecnevwusarom yiydiuenue ceolicmae
cmpoumeslbHoulx Komnoaumoe?

E. Pagosa, nua:xeuep

Ha, cymectBytor. Hampumep, BBeme-
Hue (HO BBeJleHUe IO OIpeleIeHHON TeX-
HoJioruu) Beero Juiib 107°-107% mace. %
acTpajieHOB B COCTAaB MEJKO3€PHUCTBIX
OETOHHBIX CMecell TO3BOJIAET IOBBLICUTH
IIPOYHOCTH Ha CYKATHE CO3PEBINUX OeTo-
HOB Ha 35-40% .

Carviwan, wmo 0na modugurayuu
c60llcmé 6bLCOKONPOUHO020 bemona 6 e20
cocmaeé 6600unu pynnepencodepicau,yro
moduguyupyrowyro 006a6Ky — yzaepoo-
Hble Hanomamepuansvl. Ecnu 603moicno,
npouly npuéecmu OCHO6HbLe pe3ynrbma-
mbl maxux uccnedo6anul.

A. Cokos, acmtupaHT

1 MeIKO3epHUCTBHIX BBICOKOKAaUe-
CTBEHHBLIX OETOHOB IIPU BBEIEHUU B UX
cocras He Gosee 5x107° macc. % actpa-
JIEHOB — IOJIMAAPAJIbHBIX MHOTOCJIONHBIX
YTJIEPOAHBIX HAHOUACTUIL (PYIIePOUTHOMN
MIPUPOABI TOPOIIOA00HOM (DOPMBI — HAOJTIO-
naercs moBeiienue Ha 25—-40% ux npou-
HOCTH Ha C)KaTue, YIJIOTHEHUE MUKDPOKa-
MUJJISIPHON CTPYKTYPHI C IOBBIIIIEHUEM
IIoKasaTessl BOJOHEIIPOHUIIAEMOCTHU [0
W18-20. IIo sToMy IIOBOAY CYIIIECTBYET
JIOCTATOUYHO MHOTO NYyOJIUKAIIUI B PEIeH-
3UpyeMoOli Hay4YHO-TEXHUYECKOI IIpecce,
Hanpuwmep [2].

Kaxum nanodobasexu obradarom xa-
pakmepucmuieckum Cc60UCME0M, HO-
6bLM U OMAUYHBLM OM AHAL02ZUYHOZO0
céolicmea maxKpoobeexma mozo e co-
cmasa?

T'ennanuii Opbes
(AxameMroposok, r. HoBocubupck)

Nanobumm

Are there any nanomaterials which
additives taken in small quantities im-
prove the characteristics of construc-
tion composites?

E. Radova, engineer

Yes, there are. For example, the intro-
duction (according to certain technology)
of only 10°-10"% mass. % of astralens
into the composition of fine-grained con-
crete mixtures makes it possible to in-
crease the compression strength of hard-
ened concretes by 35—40% .

I heard that to modify the proper-
ties of high-strength concrete fullerene-
containing modifying additive — carbon
nanomaterials — was introduced into its
composition. If it is possible, I kindly
ask you to tell us about the main results
of these researches.

A. Sokov, Post-graduate student

When no more than 5x10°° mass. %
of astralens — polyhedral multilayer car-
bon torus-like shape nanoparticles of
fulleroid nature — are introduced into
the composition of fine-grained high-
quality concretes , one may observe that
compression strength of them increases
by 25-40%, microcapillary structure
is packed and water impermeability in-
creases up to W18-20. Many papers de-
scribing this process have been published
in peer-reviewed technical editions, for
example, in [2].

What characteristic property — the
new one which is different from the simi-
lar property of macroobject of the same
composition — is possessed by nanoaddi-
tives?

Gennady Yuriev
(Akademgorodok, Novosibirsk)

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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AcTpajieHbl — MOJIUAAPAJIbHBIE MHO-
rOCJIOMHBIE YIJIEPOJHBIE HAHOUYACTHUIHI
(dynnepougHOTO THIIAa TOPOIIOAOOHOM
(bopMbI — 06J1a1aIOT CBOMICTBOM PE30HAHC-
HOT'O YCUJIEHUSI BHEIITHET0 3JIEKTPUUECKO-
ro I0JIA B IIPOCTPAHCTBE BOJM3U CBOEH
TIOBEPXHOCTH, YeM He 00JiafaloT MaKpo-
00beKTHI, BBIIOJHEHHBIE U3 YIJepoja
10001 Tpupoasl [3].

Ecmbvb au céedenun o npumenenuu Ha-
HOmMmexHoJ/i02uu 6 cmpoumenvcmee 3a
pybesxcom?

B. Pynues, skcnept (MockoBcKast 001.)

Ha, ectb, u mocraTouHo MHOro. Ilpu
9TOM CYIIECTBYIOT IIPUMepPhI TpaHchepTa
Y POCCUMCKUX HAHOTEXHOJIOTUU 3a pyode-
sk Poccuu. Ho B orsimume ot mu(pOpMAa-
nuoHHOU chepnl PP, 3a pydesxkom — B EC
u B CIITA — jgronu cebs oueHb JI00AT U I1e-
HAT, W IIO3TOMY, €IBa YCJILIIIIAB UTO-TO
HesACHOe, HO Ha TeMy 00 5KOJOTMYecKOM
BPEIHOCTH HaHOMATEPUAJIOB, Cpasy iKe
TPeOYyIOT MCKJIIUEHUS JTUX, BO3MOKHO
BpeOHBIX HOBOBBEJEHWI U3 COCEACTBA
¢ coboii. IlosToMy BHempeHUE HaAHOMA-
TepuaJjioB, KOTOpPOe OCTAaHOBUTL HEJIb3d,
€CJI 9TO B PeaJIbHOCTU BBITOJHO TPOMU3-
BOJUTEJIO NN CO3JaeT BOSMOYKHOCTD I10-
SIBJIEHU ST HOBBIX IIPOAYKTOB, UJIET He IO
dandapsl, a THX0 1 6e3 USJIUIITHEI TIpec-
Cbl, BHYTPU CAMUX ITPOU3BOAAIIUX KOP-
IopaIui.

B xauecTBe mpumepa — JUIEH3UOHHOE
corJiallleHre O BHEJIPEHUU POCCUMCKOM
TEeXHOJIOTUHU JIETKUX BBICOKOIIPOUYHBIX Oe-
TOHOB Ha OCHOBE HCIOJIb3OBAHUS acTpa-
JeHOB KaK MoAu(UKATOPOB B COCTaBe
9TUX OETOHOB IIPOXOAUT BO PPAHITUU IO,
ATUION MPOCTO PasdpabdOTKU HOBOTO Jier-
KOro 0eTOHa ¢ TOBAPHOI MapKoil «AcTpo-
QieKc» .

Astralens — polyhedral multilayer car-
bon torus-like shape nanoparticles of ful-
leroid nature — possess the property of
resonant amplification of outer electric
field in the space near their surface. The
macroobjects made of carbon of any na-
ture lack this property [3].

What information about implemen-
tation of nanotechnologies in construc-
tion in foreign coundtries is available?

V. Rudnev, expert (Moscow region)

There is a lot of information on con-
struction nanotechnologies application
in foreign countries. There are also ex-
amples demonstrating how Russian nan-
otechnologies are transferred abroad.
Compared with the information sphere of
RF, in foreign countries — EU and USA —
people take great care about themselves
and therefore in the case if they hear
something unclear but associated with
ecological insalubrity of nanomaterials,
they immediately demand to isolate them
from the neighborhood with such harm-
ful innovations. Therefore implementa-
tion of nanomaterials which is cannot be
stopped if it is profitable for manufac-
turer or it results in new products is con-
ducted inside the producing corporations
without any sensations but very quiet
and avoiding mass media.

As an example — licensed agreement on
implementation of Russian technology of
light and high strength concretes made
on the basis of astralens as modifiers is
being held as the development of a new
light concrete «Astroflex» in France.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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OAJINKMAH
Bauecnas PyBumoBuu

HanmunounaapHBIN
nexeratr PUJIEM

B Poccuiickoit
denepanum,

yiaeH Biopo PUJIEM,
TePBbIA 3aMECTUTEJIh
npencenarenasa TK 465 «CtpoureiabcTBo»
Poccranmapra, mpodeccop MI'CY

O6sedureHnHbLIL Om8em Ha 80NPOCHL:

B mae 2012 200a 6 I'peyuu npoeodun-
ca IV Mexucdynapodnslii cumno3uym no
HAHOMEeXHON0ZUAM 6 cmpoumenbcmaee
(NICOM4). IIpocum coobwumdb 6cto
umernwyrca UHGOPpMAyuio no 3momy
meponpuamutro. Ilpunumanu nu yua-
cmue pocculickue cneyuaiucmosl 6 CuMm-
nosuyme?

C. Koun, cTpouress (r. BiraguBocTok)

H3zeecmno, umo camou 3HaAwUMOU
mexnc0ynapoonoii. eécmpeueil eedyu,ux
MUPOBbLX IKCNepmoé 6 obracmu HAHO-
mexHono2ull 6 cmpoumenvcmee AGAA-
emca MexucOyHapoOHbll cumMno3uym no
HAHOMEeXHON02UAM 6 cmpoumenibcmee
(NICOM). B smom 200y on npoxodun 6
uwemeepmulii pa3. Kaxue npobaemst pac-
cmampueanucs Ha cumnosuyme, 060-
3HAYeHbL NU OCHO6HbLE HANPAENLEHUA
passumus u npumeHeHUs HAHOMEX-
HOno2ull 6 cmpoumenvHou ompacau?
INnanupyemcs nu npoéedenue nodo6HoO-
20 meponpuamus é Poccuu?

A. Tponuna, mpemogaBaTeIb

IV MexagyHapoaHBINM CHUMIO3WUYM IIO
HAHOTEXHOJOTUAM B  CTPOUTEJILCTBE
(NICOM4) ipoxoaui 20—22 masa 2012 ro-
na B r. Aruoc Hukomaoc, I'pertusi. On co-
opaa 108 yuacTHUKOB u3 32 cTpaH Mupa.

Nanobumm

FALIKMAN
Vyacheslav Ruvimovich

RILEM National Delegate in Russian
Federation, Member of RILEM Bureau,
First Deputy Chair of TC 465
«Construction» of Rosstandart,
Professor of MSUCE

Common answer to the questions:

In May, 2012, Greece saw the IV In-
ternational Symposium on Nanotech-
nologies in Construction (NICOM4).
We kindly ask you to present all avail-
able information concerning this event.
Did the Russian specialists take part in
the symposium?

S. Kolin, builder (Vladivostok)

International Symposium on Nano-
technologies in Construction (NICOM)
is known to be the most important inter-
national meeting of the leading experts
in the field of construction nanotechnol-
ogies. This year it took place the fourth
time. What problems were considered at
symposium? What are the main areas
of nanotechnologies development and
implementation in construction which
were outlined? Is the similar event
planned to be held in Russia?

A. Tropinina, lecturer

The IV International Symposium
on Nanotechnologies in Construction
(NICOM4) was held on 20—-22 May 2012
in Agios Nikolaos, Greece. 108 partici-
pants from 32 countries took part in it.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Hawu6oJiee nmpeacTaBuUTeIbHBIMY OBLIN JTE-

aeranuu Wcnmanuwu, CIIIA u I'epmanwuwm.

Poccus 6blya mpencTaBaeHa 5 CIieliaIn-

cramu u3 Mockssl u Bearopoga.

OcHOBHaAsI TeMaTUKa CUMIIO3UYMAa ObI-
Jla CKOHIleHTpHpoBaHa B 11 pabouux cek-
MUAX:

— HCIIOJb30BaHNEe HAHOUYACTHUIL B CTPOHU-
TeJbHBIX MaTepuajax;

— mpumeHeHue (Qororarasusa Ha TiO,
B CTPOUTEJbHBIX MaTepHuajiax;

— HaHOMeXaHWYecKle CBOMCTBA II€MEHT-
HBIX MaTepHaJIoOB;

— HaHOTEXHOJIOTMYECKOoe yAy4dIlIeHre
KOHCTPYKI[MOHHBLIX MaTepPuaJjoB;

— HaHoMAaTepHaJibl B KYJbTYPHOM HacJe-
AU,

— IpUMEHEeHUS HAaHOMAaTepPHuaJoOB B CTPO-
UTEeJILCTBE;

— HaAHOCTPYKTYPHPOBAHHBIE MOIUMUIIL-
POBAaHHBIE CTPOUTEILHEIE MaTePUAJIbI;

— COBpeMeHHBIe MeTOAbI 1 000pYyAOBaHMIE
I OIpeesieHns XapaKTepPUCTHUK Ha
HAHOIITKAJIE;

— HaHOMeXaHHUYeCKOe OIlpelesieHue Xa-
PaKTEePUCTUK HAHOCTPYKTYP U TOHKUX
IIJIEHOK;

— KOMIIBIOTEPHOE MOJeJIMpOBaHUe Iie-
MEHTOB 1 6ETOHOB HA aTOMHOM IITKAJIe;

— IIPOeKThI B pamKax IIporpammsr EBpo-
nerckoii komuccuu NMP-E2B.

ITol JKe TeMaTHUKe OTBeUaJu U 3aCJy-
IIaHHBIE IIJIEHapPHBIE JOKJIaAbl. BOoabIION
MHTEepeC y YYaCTHUKOB CHMIIO31yMa BbI-
3BaJ1 JokJajn «IlepcreKTMBBI Pa3BUTHUSA
POCCHIICKOTO pPBIHKA HAHOMATEPUAJIOB
Y HAHOTEXHOJIOTUI B CTPOUTEJLCTBE M0
2020 roma», mpeacraBiaeHHbIA Ha OOIIel
ceccuu PoccuiicKoii MHKEHEPHOUN aKaje-
mueit 1 POCHAHO.

WNurepuer-:kypHan «HaHoTexHOJIOTUM
B CTPOUTEJILCTBE» ABJIAJICI ODUITNATBHBIM
nHGOPMAIIMOHHLIM HapTHepoM MexayHa-
POJHOrO CHMIIO3MYMa II0 HAHOTEXHOJO-
rusaMm B crpouTenabcTBe (NICOM4). Opra-

Most delegates came from Spain, USA

and Germany. Russia was represented by

5 specialists from Moscow and Belgorod.
The main topics of Symposium were

focused in 11 workshops:

— the use of nanoparticles in construc-
tion materials;

— the application of TiO, photocatalysis
in construction materials;

— nanomechanical properties of cement-
based materials;

— nanotechnological improvement of
structural materials;

— nanomaterials in cultural heritage;

— application of nanomaterials in con-
struction;

— nanostructured modified construction
materials;

— advanced methods and tools for de-
termination of characteristics at na-
noscale;

— nanomechanical characterization of
nanostructures and thin films;

— computer modeling of cements and
concretes at the atomic scale;

— projects within the frames of Europe-
an Commission Program NMP-E2B.
The same topics were treated in the

delivered plenary reports. The report

«Development of Russian market of

nanomaterials and nanotechnologies in

construction till 2020» presented during

General Session by Russian Engineering

Academy and RUSNANO was of great in-

terest for Symposium’s participants.
Internet-Journal «Nanotechnologies

in Construction» is an official informa-
tion partner of the International Sympo-
sium on Nanotechnologies in Construc-
tion (NICOM4). Organizing Committee
of NICOM4 presented the Certificate to
the edition.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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HusanuouHublii komuter NICOM4 Bpyuma
nsnaunio Ceprudurar.

NICOM4

Certificate of Sponsorship
This s to certify that
NANOTECHNOLOGIES IN CONSTRUCTION

Sponsored the

4" International Symposium on Nanotechnology in Construction
20-22 May, 2012, Agios Nikolaos, Crete, Greece

eI o
=5

Dr. M.S. Konsta-Gdoutos
NICOM Chair

Dated: May 22,2012

Crenyromuii Cummosuym NICOMS mo
00IIIeMy PerIeHuI0 YYaCTHUKOB COCTOUT-
ca B 2015 rogy B Hukaro, CIITA.

Oprrkomurer mpensarain Poccum pac-
CMOTPETH BOIPOC O BO3MOYKHOCTHU IIPO-
BemeHuA cJenyoilero Cummosuyma B
MocxkBe, HO B ¢BA3U C IIOATOTOBKOU Mex-
IYHaApPOOHO! KOH(pepeHInU II0 0eTOHY U
JKese300eToHy «BeToH u keye300eTOH —
B3TJISAA B Oyaylee», KoTopas OyaeT mpo-
xonuThb B 2014 roxy Ha 6aze PAH, mbI pe-
WA BEPHYTHCA K OTOMY IIPEIJIOKEHUIO
o3Hee.

O6seduHeHHbLIL Om8em HaA 60NPOCHL:
Kaxo6vL ocHo6Hble HANLPAGNLEHUA NLPU-
MeHeHUA HAHOMeXHOl02ull Npu npous-
6odcmee cmpoumenbHbLX Mamepuanios?
II. [TopoBa, sKcIIEPT

Ecmbv nu céedenusn o npumenenuu Ha-
HOmMmexHo/i02uu 6 cmpoumenbcmee 3a
pybexcom?

B. Pynaues, skcuept (MockoBcKas 00.1.)

IIpucyTcTBHE B CTPOUTEILHOM CEIMEH-
Te HAHOMATEPHUAJIOB M HAHOTEXHOJOTHHA
CTAHOBUTCS Bee 0oJiee 3ameTHBIM. Cerogus
B COBOKYIIHOM MHPOBOM PBLIHKE HAHOIIPO-
IYKIINHI U II0 00'beMaM, 1 B TeHeXKXHOM BbI-
Pa'KeHUN CTPOUTEJIBCTBO «IIOTPEOJISIET»
1o 3% o01Iero pelHKa HaHOMAaTepPUAaJIOB,

2,
Nanobui

According to the common decision
of participants the next Symposium
NICOMS5 will take place in Chicago, USA,
in 2015.

Organizing Committee offered Russia
to consider possibility to hold the next
Symposium in Moscow but as we are or-
ganizing International Conference on
Concrete and Reinforced Concrete «Con-
crete and Reinforced Concrete — Glance
at Future» which will take place in 2014
in RAS we decided to regard this sugges-
tion later.

Common answer to the questions:

What are the main applications of
nanotechnology in the field of construc-
tion materials production?

P. Dorova, expert

What information about implemen-
tation of nanotechnologies in construc-
tion in foreign countries is available?

V. Rudnev, expert (Moscow region)

The presence of nanomaterials and
nanotechnologies in construction seg-
ment becomes more and more evident.
Today in the total world market of nano-
products construction «consumes» up
to 3% of common nanomaterials market
both in amount and cost units. In some

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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a B OTZIeJIbHBIX CeTMeHTaX, HalrpuMep, Ha-
HoOKoMmmosuTax — n0 11%, uto ¢ yuerom
«100aBJI€HHON CTOMMOCTH» B M3AEIUAX,
KOHCTPYKIIUAX, 3MAHUIX U COOPYKEHUAX
IPUBOJUT K BO3MOYKHOMY OOBEMY IIPO-
a’K HAHOTOBApPOB U HAHOYCJYT Ha yPOB-
He nmpumMmepHo B 95—100 mapna mosimapos.
K 2015 roagy o6bem 3TOro pbIHKa MOXKET
Bospactu g0 400 Mmapxa qoJ1apos.

HeTanbHBINT aHAINU3 U JOJTOCPOUYHBIN
IIPOTHO3 PA3BUTUS MCCJIEJOBAHUN U IIPU-
MeHEeHUsI HaHOMAaTepUaJioB MW HAHOTEX-
HOJIOTUHA B CTPOUTEJbCTBE IIOKA3bIBAET,
YTO HA CEroJAHs 3aMETHO BBIJEJIAI0TCA
HECKOJIbKO CerMEeHTOB PhIHOYHOUN aKTUB-
HocTu. Hamnbosee mpuBIieKaTeIbHBIE CET-
MEHTBI CTPOUTEJIBHOTO PHIHKA:

Nanobumm

segments, for example, in nanocom-
posites it consumes up to 11%, taking
into account «added value» in products,
structures, buildings, that leads to the
potential sales volume of nanoproducts
and nanoservices at the level of about
$95-100 billions. By 2015 the volume of
this market may increase up to 400 mil-
liards of dollars.

Detailed analysis and long-term fore-
cast of the research development and im-
plementation of nanomaterials and nano-
technologies in construction marks out
several segments of market activity. The
most attractive segments of construction
market are:

Beauuuna Hporl‘l’o3upye- Volume Forecast
MBIl POCT of the
CermeHnt PHIHKA, Segment growth for
B 2012— market, 2012-2015
Bt 2015 rr. mird doll.
Kpacku v mTOKpBITUSA 6 50% Paints and coatings 6 50%
ITemenT u 6eToH 5,6 10% Cement and concrete 5,6 10%
CrexJo 0,7 15% Glass 0,7 15%
Butym u mosrmmepst 0,5 10% Bitumen and polymers 0,5 10%
WNszonanusa 0,3 50% Isolation 0,3 50%
IepeBo 0,3 12% Wood 0,3 12%
Kepamuka 0,2 15% Ceramics 0,2 15%
Cranb, apMaTypa 0,2 10% Steel, reinforcement 0,2 10%
«YMHBIe» MaTepUAILI 0,05 40% «Smart» materials 0,05 40%

Ha nepBble IATh CErMEHTOB IPUXOJUAT-
csa 6osiee 90% oT Bcell HAHOTEXHOJIOTTUEe-
CKOM IPOAYKIMY B CTPOUTEIHLHBIX MaTe-
puagax.

Ymo 6vL. modceme cKka3amv O NONU-
MepPHbLX HAHOKOMNO3UYUOHHbLX Mmame-
puanax c 6bL.COKOU KOPPO3UOHHOU cmOoll-
KOCMbio U NPOYHOCMbIO?

B. Kapmos, a-p TexH. HayK

HaHOKOMIIO3UTHI 3aHMMAIOT IIPUMED-
HO 11% o00I111ero prIHKA HAHOIIPOAYKIIMN.

The first five segments cover 90% of
all nanotechnological products in con-
struction materials.

What is your attitude to the polymer
nanocomposite materials with high cor-
rosion resistanse and durability?

V. Karpov, Doctor of Engineering

The market share of nanocomposites
is about 11% of total nanoproducts mar-

—27I

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Wx rpousBoacTBo (a 9T0 oT 50 10 100 KOM-
MaHUHA pPasJINYHOA BeJWYUHBI) B OOCTA-
TOUYHOH cTeneHu aud@epeHIInpoBaHo, B
HEro BOBJIEUEHBI ITPOU3BOAUTENN CUHTE-
TUUYECKUX CMOJI, CAMBIMU KPYIITHBIMU U3
KoTopeix aBiaATca BASF u GE Plastic,
mpousBoauTenn HanosiHuTesei (Nanocor,
Southern Clay Products), Kommayumepbl
(Foster Corp., RTP) u, nakoHel1, TpOU3BO-
IUTEeJU KOHEUHBIX IIPOAYKTOB, IIPEACTaB-
JIEHHBIE KaK OUeHb MEJIKUMU, TaK U OUeHb
KpynHbiMu (pupmavu. COBOKYHHBINA 00-
Ui ppIHOK HaHOKoMII03uTOB B 2007 roxy
COCTaBJISI 252 MJIH I0JIJIaPOB B JeHEKHOM
BeipaskeHuu u 23200 T — B HaTypaJbHBIX
nmokasareasax. (0% obirero oobema Ipo-
JIaK MPUXOAUJIOCH HA YeThbIpe KOMIIaHUN:
Ube, Unitika, Bayer u Dow Chemical.

BmecTe ¢ Tem, 9TO oueHbL OBICTPO pa-
crymuii peiHOK (CAGR B 2008-2014 rr.
cocraBasier 24—-28%). Jlumepom pocTa
OyIyT KOMIIOBUTHI C BRICOKMMU ITPOTUBO-
MOKapHBIMU (OTHEYIOPHBIMM) CBOMCTBA-
mu (CAGR — 6omee 42%).

CrpouTenbHBIN CETMEHT «IIOTPe0IAeT »
ceromgHs 0oJiee UeTBePTH OOIEro phIHKA
HaHOKOMIIO3UTOB. OCHOBHOII «HAHOMIPO-
IYKT» — OCOOOIPOYHBIE HAIOJbHBIE II0-
KPBITUSA Ha OCHOBE IOJINYPETAHOB 1 HAHO-
OKCHa aJIOMUHUA, 00beM ITPOU3BOACTBA
KoTopwIX K 2014 roxy nocturter 11 Twic.T.
(43 mua posurapos) — CAGR 10%. I'mas-
Hble uX mpousBoauTean — Rittsburgh,
Paint & Glass, Vaispar.

B 2007 roxgy 35% coBOKyIIHOTO IIOTpE-
0JIeHNsT HAHOKOMIIOBUTOB B CTOMMOCTHOM
BBIPDA'KEeHUHN MNPUXOAUJIOCH HA KOMIIO3U-
ThI, MOAUMUITMPOBAHHBIE HAHOTJIMHAMU.
K 2014 roxy nporuosupyercs, YTO HAHO-
KOMIIO3UTHI HA OCHOBE TJIMHBLI yBeJIUYaT
PBIHOYHYIO 10JI10 10 44 % .

B TO 'Ke BpeMsa, KOMOO3UTHLI Ha yIJie-
POAHBIX HAHOTPYOKAX OYAYT TEPATH CBOIO

PBIHOYHYIO no0 ¢ 22% TpuMepHO 10
7,5%.

Nanobumm

ket. The production of nanocomposites
(approximately 50-100 companies of
various size) significantly differs from
each other, it involves manufacturers
of synthetic resins, the largest among
which are BASF and GE Plastic, filler
manufacturers (Nanocor, Southern Clay
Products), compounders (Foster Corp.,
RTP) and finally manufactures of con-
sumptive use products which are repre-
sented both by very small and very large
firms. The aggregate total market of
nanocomposites was $252 mln in value
terms in 2007 and 23200 tons — in natu-
ral exponents. Four companies Ube, Uni-
tika, Bayer and Dow Chemical controlled
70% of total sales volume.

But at the same time that is the high
growth market (in 2008—-2014 CAGR was
24-28%). Composites with high fire-
proof properties will be leaders in growth
(CAGR —more 42%).

Today construction segment «con-
sumes» more than a fourth of the total
market of nanocomposites. The basic
«nanoproduct» — very high strength du-
rable floor coverings based on polyure-
thane and nano-aluminium oxide, the
production of which will have reached
11 thousands of tons (43 mm dollars) by
2014 — CAGR 10%. The major manu-
facturers — Rittsburgh, Paint & Glass,
Vaispar.

In 2007 35% of the aggregate con-
sumption of nanocomposites in value
terms belonged to composites modified
by nanoclay. Nanocomposites based on
nanoclay are forecasted to increase their
share in market up to 44% by 2014. At
the same time composites based on car-
bon nanotubes will lose their share from
22% to 7,5% approximately.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf

K coaepXxaHuro



2012 - Tom4 - N25/2012 - Vol.4 - no. 5

B Hnmepunem-swcyprnane «Hanomex-
HOMO2UU 6 cmpoumenbcmee» 6vLna ony-
O1uKo6ana uHpopmayua o npoéedeHul
Poccuiickoli uniceneproi akademuel u
KOHcanmunzo60l komnanuel «Booz &
Co.» ompacnesozo mexnonozuveckozo
uccnedosanusn «Paszeumue puinka cmpo-
umenvHOU HAHOMEXHONL02UHeCKOl Npo-
dyxyuu 6 Poccuu do 2020 z00a». Ecmv
AU pe3yavmambuL ImMozo uccaredoganun?

B. Kaprmos, a-p TexH. HayK

B HacTosIee BpeMs IIOJHOCTBIO 3a-
KOHUYEHBI IIepBbIe JBa JTalla 3TOr0 MC-
cJIeOBAHUSA — aHAJN3 MUPOBOIO PBIHKA
HAHOMATEPHAJOB U HAHOTOTEXHOJIOTUH
B CTPOMTEJIBCTBE M AHAJIMN3 POCCUICKOI0
priEKa, BeimoJaHeH SWOT-amanus, ore-
HeHBI JpaliBepbl M 0Oapbepbl Pa3BUTHUSA
peinKOB. Ha 3aBepimaroriemMm TpeTbeM 3Ta-
mme OYAyT MOCTPOEHBI «JOPOIKHBIE KAPTHI»
[0 IATH — IIecTd HamboJiee IIepPCIeKTUB-
HBIM CeIMEHTAaM CTPOMUTEJJILHOrO PLIHKA 1
IIpeIJIOMKEeHbI IJIs peaansanuy Hanbosee
MHTEpeCcHbIe Ha CEerojHs HWHBECTUI[NOH-
HbIE IIPOEKTHI M CTAPT-AIlbI.

O6seduHeHHbLIL Om8em HaA 60NPOCHL:
Cywecmeyom nu Hanomamepuanwvl,
He3HavumenvHovie 000a8KU Komopuoslx
obecnevusarom yayiuleHue CE0UCME

cmpoumeslbHoblx Komno3aumoae?
E. Pagosa, nH:XeHep

Ymo Bw. moixceme ckazamv 0 npu-
MEHEeHUU HAHONOPOWKOE pPAa3NULHOU
npupods. 0na modugpurayuu ceoicmeé
cmpoumenvbHblX mamepuanoe?

K. BopmoB, nH:KeHep-CTPOUTEH

st Havaja BasKHO OTMETUTD, UYTO O/
TePMUHOM «HAHOTEXHOJOTUUYECKAsaA IPO-
OYKIIUA» IIOAPa3yMeBalOT IIPOMBIIIIEH-
HYI0O U IIOTPEOUTEJILCKYIO ITPOAYKIIUIO,
CO3JaHHYIO C UCII0JIb30BaHEM HaHOMAaTe-

Internet-Journal «Nanotechnologi-
es in Construction» published infor-
mation on industrial technological re-
search «Development of construction
nanotechnological products market
in Russia until 2020» held by Russian
Engineering Academy and consulting
company «Booz & Co.». Are there any
results of this research?

V. Karpov, Doctor of Engineering

At present the first two stages of this
research have been completed — analy-
sis of world market of nanomaterials
and nanotechnologies in construction
and analysis of Russian market, SWOT-
analysis has been executed; drivers and
obstacles of market development have
been evaluated. In the closing third stage
«road maps» will be developed for five-
six the most perspective segments of
construction market and the most inter-
esting investment projects and start-ups
will be offered for execution.

Common answer to the questions:

Are there any nanomaterials which
additives taken in small quantities im-
prove the characteristics of construc-
tion composites?

E. Radova, engineer

What is your opinion about applica-
tion of nanopowders of different nature
to modify the properties of construction
materials?

K. Bordov, civil engineer

First of all, one should note that the
term «nanotechnological products» im-
plies industrial and consumer products
created with the use of nanomaterials/
nanotechnologies. The term «nanotech-

e )0
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puanoB/HaHoTexHoJsoruii. Kak nmpasuio,

BBIIEJIAIOT TPU T'PYNIBI HAHOTEXHOJOTH-

YEeCKOU MPOAYKIIUN:

— mepBUYHAA HAHOTEXHOJOTUYecKast
OPOAYKIIUA — MPOAYKIUA (HAHOOOH-
€KThl, HAHOCHUCTEMBI, 0CO00 UYMCTHIE
BeIIecTBa), CO3AaHHAasA HeTIOCPeJCTBEH-
HO C MpUMeHeHVeM HaHOTEeXHOJIOTUMH,
BKJIOuad 0asoBoe cChIpbe U Iojayda-
OpuKaThI AJIs1 HAHOMHAYCTPUHU (B UaCT-
HOCTH, HAHOIIOPOIIIKY ¥ HaHOMaTepua-
JIBI);

— HaHOCOJepJKaIllad IPOAYKIIUA — IIPO-
IyKInus (ToBaphwl), coaepsKaiias Ha-
HOTEeXHOJIOTUYECKUe KOMITIOHEHTHI
(HaHOOO'BEKTHI, HAHOCUCTEMBI U 0CO0O0
YHCThIE€ BEIecTBa), B TOM YHCJE IIPO-
u3BeleHHasdA C MCIOJb30BaHUEM IIep-
BUUYHOII HAHOTEXHOJOTWYECKOH IIpo-
NYKIWAW;

— HAHOTeXHOJOormuecKkue pabOTHI U yc-
Jyru — paboThl U yCJIAYTU, IIPOBEIeHUE
(oKasaHMe) KOTOPBIX OCYIIECTBJISETCS
C WCHOJIb30BAaHMEM HAHOTEXHOJIOTUN
WJIA TeXHOJIOTUY IPUMeHeHU IePBUY-
HOM HAHOTEXHOJIOTUYECKOH U (1JI11) Ha-
HOCOepsKalel IPOAyKIIUN.

TakuMm o00pasoM, MNEePBUUYHBLIM HAHO-
MIPOAYKTOM SIBJISIIOTCA COOCTBEHHO HAHO-
MaTepuasbl, KOTOPbIE COCTABJIAIOT SAPO
HaHOpbIHKA. OHU MCHOJB3YIOTCSA B IIPO-
M3BOJACTBE TOBAPOB KOHEUHOTO OTpebJie-
HUA, KOTOPBIE, B CBOIO OUepelb, ABJISAIOT-
CSA BTOPUYHBIMU HAHOIIPOAYKTAMMU.

PrIHOK HAHOKOMIOHEHTOB, WCIIOJb-
3yeMbIX B Pa3JIMUYHBIX CETMEHTax MpPOuU3-
BOJICTBA CTPOMMAaTEPUAJIOB, BO BCEM MUPE
JIOCTATOYHO MaJI U KpaiiHe ()parMeHTHPO-
BaH, HO O0OHAPYKUBAET YCTONYUBYIO TEH-
nennuio K pocty (CAGR — okoso 15%),
PBIHOK K€  «HAHOTEXHOJOTUYECKUX »
CTPOUTEJILHBIX MaTepUajoB pacTeT 3HA-
yuTeabHo ObicTpee (CAGR — 6osee 60%)
IIPU TOJIe « HAHOCOCTABJAIOIIEH» B HUX Ha
ypoBae 0,5-2,0% .

nological products» implies industrial

and consumer products made using nano-

materials/nanotechnologies. As a rule,
three groups of nanotechnological prod-
ucts are distinguished:

— the primary nanotechnological prod-
ucts — the products (nanoobjects,
nanosystems, highly purified mate-
rials) directly manufactured using
nanotechnologies including basic raw
materials and semi-finished products
for the nanoindustry (particularly,
nanopowders and nanomaterials);

— nano-containing products — the prod-
ucts (commodities) containing nano-
technological components (nanoob-
jects, nanosystems and highly purified
substances) including those made us-
ing the primary nanotechnological
products;

— nanotechnological works and services
are those to be done (rendered) using
nanotechnologies or technologies us-
ing the primary nanotechnological
products and/or nanocontaining pro-
ducts.

Thus, the primary nanoproduct is
nanomaterials proper, which form the
nanomarket core. They are used in man-
ufacture of final consumption commodi-
ties, which, in their turn, are the second-
ary nanoproducts.

The market of nanocomponents used
in different segments of construction
materials manufacture is rather small
and fragmented all over the world but
it shows stable tendency to the growth
(CAGR is about 15%). As for market of
«nanotechnological» construction mate-
rials, it is growing considerably faster
(CAGR — more than 60%), portion of
«nanoconstituent» in them is at the level
0,5-2,0 %

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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OcHOBHBIE HaHOMATepHuaJbl U HAHOTEXHOJIOTUH,
IIpUMeHsaeMble B CTPOUTEJIbCTBE

2,
Nanobui

Basic nanomaterials and nanotechnologies
used in construction

OCHOBHBIE HCIIOJIb- .
Basic used
CermMeHTHI B8yeMbIe HaHoMaTe- PesyasraT Segments nanomaterials and Result
puaIbl © HAHOTEXHO- .
- nanotechnologies
Kpacku - Si0, — IOBBIIIEHVE JOJIIOBeY- Paints - Si0, — durability increase
u - AlLO, HOCTH and - Al20, — self-cleaning
TOKPBITUA |— YIJIE€POJHBIE HA- — caMooyYuIlleHue coatings — carbon nanotubes |- antimicrobical
HOTPYOKU — aHTUMHUKPOOHBIE CBOMCTBA - TiO, properties
- TiO, — «a"Tu-rpaduTI» - Ag — «anti-graffiti»
- Ag — IIOBEPXHOCTHASA IIPOY- — molecular cross- — surface strength
— MOJEKyJasapHas HOCTh linking — reology improvement
CIIMBKA — yJIy4IlleHUe PEeOJIOrun
ITemenT — IoJIuKapOoKCcu- — IOBBIIIEHUE Y4000yKIa- Cement and | — polycarboxilate — workability increase
u JlaTHBIE CyIlepIia- IBIBAEMOCTH concrete superplasticizer — strength increase
6eToH cTUGUKATOPEI — IOBBIIIEHUE IIPOUHOCTU - Sio, — energy conservation
- Si0, — 9KOHOMUS 9HEPTUU U - Tio, and decrease of CO,
- TioO, CHUKEHUE YPOBHS BEIOPOCOB - AlLO, emissions
- AlLQ, co, — CaCo, — environmental
— CaCoO, — OoXpaHa OKpysKarIei — nanoclay protection
— HaHOTJIMHBI cpenbl — carbon nanotubes |- durability increase
— yIJIepoAHbIe Ha- — IIOBBIIIIEHNE [0JIIOBEY- — mechanochemical — self-cleaning
HOTPYOKK HOCTH activation
— MEeXaHOXUMWYe- |— CAMOOYUIIEHIE
CcKasg aKTUBAI[UA
WNgonsanusa |— asporenu — 9HeprosdHeKTUBHOCTH Isolation — aerogels — energy efficiency
— Fe,0, — OXpaHa OKpY:KaloIei - Fe0O, — environmental
— (ocdarsr cpenbl — phosphate protection
— 3aluTa OT OTHA — fire protection
CrekJjo — TiO, — caMOOYHIIeHne Glass - TioO, — self-cleaning
- SiOo, — TIOBBIIIEHNE CPOKOB - Si0, — service life increase
- AlLQ, CIIYKOBI - AlLO, — thermo-insulating
— LaB; — TEePMOUBOJIANUAI — LaB; — cracks resistance
— Sn0O, — YMeHbIIIeHUe KOJIUYeCTBa — Sn0O,_ — regulation of optical
mapanuH transmission
— peryJupoBaHUe CBETOIPO-
yCKaHUs
Burymst - S8iO0, — MOBBIIIEHNE JOJITOBEY- Bitumen - SiO, — durability increase
u - AlLQ, HOCTH and - AlLO, — mechanical
monumeps! | — Fe,O, — yJaydllleHue MeXaHude- polymers — Fe,0, characteristics
— MeTaJuIopraHmye- | CKUX XapaKTePUCTHK — organometallic improvement
CKIe KOMILIEKChI — IIOBBIIIIEHNE OTHECTOM- compounds — fire resistance increase
— HAHOTJIMHBI KOCTH — nanoclay
- Tio, - Tio,

Kaxue pabomuv. (cmamvu, doxnadwl
u m.0.) 6bL. MOHceme nopeKomendo6ams
0na u3ywenusa 60npoco6 noAYy4eHua Ka-
4eCmeeHHO HO6bLX Mmamepuanos, obna-
daouwux YrywuleHHblMU ceolicmeamu
no npowHocmu, KOPPO3UOHHOU CMOUKO-
cmu, udnococmoukxocmu?
B. Muponos (r. Kpacuozmap)

KonnuecTBOo myOanmKaIuii, KacarInux-
cA HaHOMATEPHAJOB U HAHOTEXHOJIOTHI,
cTpeMuTeabHO pacteT. TOJBKO B IIEPUOT,

What publications (papers, reports,
etc.) can you recommend to study prob-
lems concerning obtaining qualitative-
ly new materials possessing improved
properties of strength, corrosion resis-
tance, endurance?

V. Mironov (Krasnodar)

The number of publications concern-
ing nanomaterials and nanotechnologies
is dramatically growing. Within 1991-

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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¢ 1991 o 2009 rox 65110 OIYOJIMKOBAHO
U OTpakeHo B 06asax CBBIIE MOJYMUJI-
auapaa pedepupyeMbIx padoT, M3 KOTO-
PBIX 0KO0JIO 3% B TOM MU WHOU CTEeIleHU
OTHOCUTCS K cTpouTeabcTBy. IIpusHaH-
HBIMU MUPOBBIMU JHUJIEPAMHU SBJIAIOTCSA
CIITA (22% pa6ot), KHP (11% ), Anouusa
(10%) u 'epmanusa (8% ).

O0630pEI M aHAIUTHYECKNE JOKJIAIBI
II0 HAHOTEXHOJIOTUAM B CTPOUTEJIbCTBE
ObIIM TOJATOTOBJIEHBI B TEXHUYECKUX
KoMuTrerax MeXIyHaApOSZHOTO COIO3a
OKCIIePTOB u JaboparTopuii B o0JlacTu
CTPOUTEJNbHBIX MAaTEPUAJIOB, CHUCTEM WU
koHcTpyKImit RILEM (2003 rox), Ame-
pukaHckoro wuHcTtuTyTa OeToHa ACI
(2012 ron) u paga APyrux MeKIyHapOI-
HBIX OpraHu3aIui.

B KOHIIeHTPUPOBAaHHOM BHIE TOI00pP-
KU cTaTell M OOKJAIOB MOXKHO HaWTU B
Marepuagax MeXIyHAPOAHBIX CUMIIO3U-
YMOB IO HAHOTEXHOJIOTUSAM B CTPOUTEJIb-
ctBe: NICOM1 (Ileticau, IIlormammms,
2003 r.), NICOMZ2 (Buanbao, HWcma-
"Huda, 2005 r.), NICOM3 (IIpara, Yexus,
2009 r.) w NICOM4 (Armoc Huxkomaaoc,
I'perus, 2012 r.).

Xorenoch ObI OOpaTUTh BHUMaHMWE Ha
moHorpadui [4], B KOTOpoit 0000IIEHBI
pes3yJIbTaThl PA0OT OOJIBIIION I'PYIIIIEI CIIe-
IIUAJIUCTOB, B TOM UHCJIE II0 €BPOIIEeHCKUM
Y aMepPUKAHCKUM IIPOEKTaM.

HeckonbK0 0030p0OB ¢ OOJIBIITUM KOJIH-
YEeCTBOM CCBLIJIOK Ha JHUTepPaTypHbIE HUC-
TOYHUKMU OBLIO omyOamkoBaHo B UH-
TepHeT-KypHaJe <«HaHmoTrexHmosorum B
cTpouTeabCcTBE» [D, 6, T].

Kaxue ocnoénbvle Hanpaénenusa npu-
MeHeHUA HAHOMEXHONLo2U 6 Ccmpou-
menwvcmee paccmampueaem POCHAHO
Hacmoauiee epema?

B. [106poBOIBbCKUIL, TOKTOPAHT

Nanobumm

2009 more than half of billion of papers
3% of which are relevant to construction
were published and registered in differ-
ent bases an. The recognized world lead-
ers are USA (22% of all publications),
PRC (11%), Japan (10% ) and Germany
(8%).

Reviews and analytical reports on nan-
otechnologies in construction were pre-
pared in technical committees of Interna-
tional Union of Laboratories and Experts
in construction materials, systems and
structures RILEM (2003), American
Concrete Institute (2012) and some other
international organizations.

One can find collections of papers and
reports in brief form in proceedings of
International Symposiums on Nanotech-
nologies in Construction: NICOM1 (Pais-
ley, Scotland, 2003), NICOM2 (Bilbao,
Spain, 2005), NICOM3 (Prague, Czech
Republic, 2009 ) u NICOM4 (Agios Niko-
laos, Greece, 2012).

I would like to point out monograph
[4]in which the group of specialists sum-
marized the results of works including
European and American projects.

Some reviews with large number of
references were published in Internet-
Journal «Nanotechnologies in Construc-
tion» [5, 6, 7].

What are the main areas of construc-
tion nanotechnologies application be-

ing considered by RUSNANO today?
V. Dobrovolsky, Doctor candidate

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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B macrosmiee Bpems PocHano peasusy-
eT HeCKOJbKO KPYIIHBIX ITPOEKTOB B CTPO-
urenbHo chepe. Cpenu HaAXOAAIIUXCA
Ha CTAAWM TMIPOMBIILIEHHOTO ITPOU3BOI-
CTBA — HETKAHble MAaTE€PUAJILI U3 HEropio-
yero II9T-BosokHa, MOOUPUIIMPOBAHHOTO
IO TeXHOJIOTHU KpelsuHra, sp@eKTrBHAT
OoTHe3aIlMTHAasA J00aBKa — HAHOCTPYKTY-
PUPOBAHHBIN THUIPOKCUI MarHusa (aHTu-
MMMpPeH), HaHOMAaTepuaJsbl Ha OCHOBE KPYI-
HOTOHHAKHBIX TIOJJUMEPOB U CJIOUCTBIX
AJTIOMOCUINKATHBIX HAIIOJHUTEJIE, KOM-
MO3UIMOHHBIN MaTepuaja «YHHUpeM» Ha
OCHOBE PE3WHOBOT'O IIOPOIIKa B KauecTBe
moauduKaTopa achaabToOOETOHHBIX CMe-
ceil M OUTYMOB [JIs JOPOKHBIX ITOKPBI-
TH, BBICOKOKAUeCTBEHHbIE IIPEeIperu us3
YIJIEPOAHBIX 1 MUHEPAJIbHBIX BOJIOKOH Ha
OCHOBE HAHOMOAN(PUIMPOBAHHLIX X HAHO-
HATIOJTHEHHBIX TOJUAMUIHBIX U IIOKCHU/I-
HBIX CBS3YIOIINX, HAHOCTPYKTYPHPOBAH-
HBbIe MeMOpaHbI 1 Pas3aeuTeIbHbIe MOYJIN
UL OYMCTKU BOABI B COITMAJIBLHOI cdepe
U IIPOMBINILJIEHHOCTH, COJHEUYHbIE MOIY-
JIi Ha 0ase TeXHOJIOTUU «TOHKHUX ILJIEHOK»
Oerlikon. Kpome Toro, B akKTMBHOI IIpO-
paboTKe Ha YPOBHE «CTapT-aIllOB» U TPaHC-
(bepa TexHOJIOTHI e11le HECKOJIbKO HHTepec-
HBIX ITPOEKTOB: COBPEMEHHBbIE TEXHOJOTUU
00pabOTKM TOBEPXHOCTEM KOHCTPYKITHMA
MeTOJaMU Ta30TePMUUECKOTO HAIIbLIEHUS
U HATLJIaBKY TOKPBITUI 13 HAHOCTPYKTYPU-
POBAaHHBIX MaTEePUAJIOB, IEHOCTEKJIO, KOM-
IIO3UTHASA HeMeTaJInuecKasi apmarypa,
BBICOKO(DYHKIITUOHAJIbHBIE CTEKJa — (POTO-
XPOMHBIE, dHeprocoeperarwiIe, aHTHOAK-
TepUaJIbHbIE 1 IPYTHe — IOJINMePHbIe KOM-
TIO3UTHI C HATIOJHUTEIAMU U3 HAHOUYACTHUI]
1 HAaHOTPYOOK, 00JI1aJaioIre OBBIIIIEHHOMN
IIPOYHOCTBI0O UM HUBKOM BOCILIaMEHsIeMO-
CTBIO, (hOTOKATATUTUYECKUE OTAEJIOUHBIE
MaTepuasibl (IleMEeHTHbIEe KPacKu, MITyKa-
TYPKH), U3aeus u3 6a3aabTa U, HECOMHEH-
HO, IIIUPOKAas raMMa MOAM(PUIIMPOBAHHBIX
0ETOHOB C YHUKAJIbHBIMI CBOHICTBAMH.

At present RUSNANO is executing
some large projects in construction.
These are industrially produced: non-
woven fabrics from flame-resistant PET
fibers modified by the crazing technol-
ogy, efficient fire retardant additive —
nanostructured magnesium hydroxide
(antipyren), nanomaterials on the basis
of large polymers and layered alumino-
silicate fillers, composite material «Uni-
rem» on the basis of rubber powder as a
modifier of asphaltic concrete mixtures
and bitumen for pavement, high quality
prepregs of carbon and mineral fibers
on the basis of nanomodified and nano-
filled polyamide and epoxide binders,
nanostructured membranes and separat-
ing modules for water treatment in so-
cial and industrial areas, solar modules
based on «thin films» technology Oer-
likon. Besides this, there are some in-
teresting projects which are being inten-
sively developed in the «start-up» stage
and technology transfer: advanced tech-
nologies of structure surface treatment
by the methods of gas-thermal spraying
and hard facing from nanostructured
materials, foam glass, non-metal com-
posite reinforcement, LED lighting, en-
ergy efficient float glass, polymer com-
posites with fillers from nanoparticles
and nanotubes having high strength and
low ignitability, photocatalytic finish-
ing materials (cement paints, plasters),
products from basalt and, undoubtedly,
a wide range of modified concretes with
unique properties.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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BEJIOB
Baagumup
Baagumuposuyu

TOKTOP TEXHUUYECKUX
HayK, nmpodeccop,
cosetHuk PAACH,
IIPOPEKTOP

0 HAy4YHOU padore
TBepCKOro rocy1apCTBEHHOTO TeXHU-
YeCKOTr0 yHHUBEPCUTETA, 3aBeTyIOUIN il
Kadeapoii Mpou3BOACTBA CTPOUTEIbHBIX
U3JeJaU U KOHCTPYKIui, IloueTHbIH
PadOTHUK HAYKHU M 00pa30BaHUSI
TBepckoii o61acTn

Cywecmeyiom nu mamemamuyecKue
K6anmoevie u dpyzue 6udvL modeneil Onsa
uccnedo6anus ceolicme Hanomamepua-
n06?

P. IlaBnoBa, acnupauTt

Ilo mamiemy MHEHMIO, JJIA HCCJIEIOBAa-
HUS CBOMCTB HaHOMAaTepPHAaJOB C YCIEXOM
MOTYT OBITh IIPHUMEHEHBI KOMIIbIOTEePHBIE
MOJIeJIN, OCHOBAHHEIE HA MaTEMaTHUYEeCKOM
ONMCAHUM B3aKOHOMEPHOCTEeH VIIAKOBKU
YaCTUIl, MX B3aMMOAEHCTBUU U JIPYTUX
(pusuUeCKUX ABJIEHUN, COIIPOBOMKIAIOITNX
TeXHOJOTUUECKUe IPOIEeCChI IIPY U3TOTOB-
JIEHUU CTPOUTEJIbHBIX MaTepuajaoB, B TOM
Ypcje ¢ IpUMeHeHneM MeTOJ0B HaHOTeX-
HOJIOTHH.

B Hacrosiiee BpeMs YacTO IIPUMEHS-
eMBIA TepMHUH «KOMIIBIOTEPHOE MaTepu-
ajJoBeJieHNEe» IIOAPa3yMeBaeT IO CcO00it
COBPEMEHHOE HAyYHO-HCCJIeI0BATEIbCKOE
HampaBJIeHWE — WCHOOJIb30BaHMe HNHQOP-
MAaIlMMOHHBIX TEeXHOJIOTHUII KaK CpeAcTB
aBTOMATH3AIIUM IIOMCKA ONTHUMAJbHBIX
COCTABOB KOMIIO3UTHBIX MAaTEPUAJIOB C IIe-
JbI0 UX IIOJyUYeHUs C 3apaHee 3aJaHHBI-
MU cBo¥cTBaMU. B o0JyiacTu TeXHOJOTHU
CTPOUTEJbLHLIX MaTEPHAJIOB BaKHEHIIINM

BELOV
Vladimir
Vladimirovich

Doctor of Engineering, Professor,
Adviser of Russian Academy

of Architecture and Construction
Sciences, Vice-Rector for Scientific
Work of Tver State Technical
University, Head of the Chair «Building
Products and Structures Manufacture»,
Honourable Worker of Science

and Education of the Tver District

Are there mathematical quantum
and other types of models to study the
properties of nanomaterials?

R. Pavlova, Post-graduate student

In our opinion to study nanomateri-
als properties one can successfully use
computer models based on mathemati-
cal description of particles packing laws,
interaction between particles and other
physical phenomena accompanying tech-
nological processes when construction
materials are produced, including appli-
cation of nanotechnological methods.

Today frequently used term «com-
puter materials science» implies the
modern research area — the use of infor-
mation technologies as the means to au-
tomate the search of optimal composi-
tions of composite materials in order to
produce them with specified properties.
In the field of construction materials
technology one of the most important
optimization tool is mathematical com-
puter modeling — so called simulating
methods: analytical calculation method,
many-body dynamics method, discrete

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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UHCTPYMEHTOM OITHUMUBAIUUA SBJISETCA
MaTeMaTU4YecKoe KOMIILIOTePHOe Moje-
JHUpPOBaHNE — TaK Ha3bIBaeMble MMUTAIM-
OHHBIE METOABI: METOJ AaHAJUTUUYECKUX
pacueToB, METOJ AWHAMUKMN MHOTUX TeJ
(MKD), meTon KOHEUYHBIX WJU AUCKPET-
HbIX 2aeMeHTOB (DEM), meTon Kommbio-
TEPHOTO MOJAEJIUPOBAHUA TUAPOSUHAMUKL
motokoB (CFD), meronm momennpoBaHUA
IIPOU3BOACTBEHHBIX IIpoIeccoB. Ilepeunc-
JIeHHBbI€ MEeTOJBLI OTHOCSTCS K COBpPEMeH-
HEIM IT-mogxXOmAM K pellreHnio HayYHO-11C-
cJIeJoBaTeIbCKUX 3aJad CTPOUTEJIHHOIO
MaTepuajgoBenenus. HMcciemoBaTeabCcKue
paboTEI IO JaHHOMY HAIIPaBJIEHUIO BeIyT-
cA BO MHOTHUX HAYUYHBLIX OPraHU3aIUAX II0
Bcemy Mmpy. Ha ocHOBe KOMITBIOTEPHOMU
TEeXHOJIOTUN PEIIAIOTCS PelelTypPHO-TeX-
HOJIOTUYECKNEe IIapaMeTpPhl MOJeJIMpOoBa-
HUA ¥ ONTHUMM3AIMM KOMIO3UTHBIX Ma-
TEePUAJIOB C 3aJaHHBIMU CBOMCTBAMU. JTO
IIO3BOJIAET IOJyYaTh 00jiee BHLICOKOE DKC-
IJTyaTalioHHOe KaueCTBO, JOJTOBEYHOCTh
¥ HaJeXKHOCTh MaTepPHaJioB.
KomnexTuBoMm aBTOpoB m3 TBEpPCKOro
roCyJIapCTBEHHOTO TEeXHUYECKOT0 YHU-
BepcuTeTa paspadoTaHbI KOMIBIOTEP-
Hble IPOTPaMMBbI, IIO3BOJISIOIINE PelIaTh
pAL aHAJIUTUYECKUX 3a7ad IO MOoa00py
¥ ONTHMU3AIIMM COCTABOB JIHCIIEPCHBIX
cucrem. PaspaboTaHa mporpaMma IIOJ-
0opa TrpaHyJIOMETPUYECKOTO cCOCTaBa 3a-
IMOJIHUTEJIS 10 IPUHIIUIY MreHepUPOBaAHUA
caydYallHBIX OOBEMHBIX [d0Jeli, KoTopas
IMO3BOJISIET PACCUUTATH ONITUMAJbHBIN KO-
JUUYECTBEHHBINI COCTAB CMECU, BKJIIOUAIO-
et 10 100 mcxXoAHBIX KOMIIOHEHTOB [8].
IJ1s moCTpPOeHUA KOJIUUYECTBEHHBIX MOJe-
Jleli MUKPOCTPYKTYPLI KOMIIO3UITMOHHBIX
MaTepHaioB paspaboTaHa KOMIILIOTepHAA
nmporpamma [9], mosBosiAmOIIasa MCCIIENO-
BaTh IPOIECC YIAKOBKU ABYX(PPaKIIMOH-
HOI'O0 MAacCHBA YACTHUI[, C BO3MOYKHOCTHIO
3alaHsg WX pasMepoB, KOJWYeCTBa B
npemegax cBoell ()paKkIiuM, a TaksKe ma-

elements method (DEM), computer mod-
eling of flow hydrodynamics, industrial
process modeling. The given methods re-
fer to the up-to-date IT-approaches used
to solve scientific tasks in construction
materials science.

Investigations in this direction are
being conducted in many research insti-
tutions around the world. Receipt-tech-
nological parameters of modeling and
optimization of composite materials with
specified properties are based on comput-
er technologies. That allows producing
higher operational characteristics, dura-
bility and safety of materials.

The scientists from Tver State Techni-
cal University developed computer pro-
grams allowing to solve a range of analyt-
ical tasks for selection and optimization
of compositions of dispersed systems.
They have created the program for selec-
tion of filler granulometric composition
according to the principle of randomized
inclusion volume fraction generation.
This program is able to calculate quan-
titative composition of mixture consist-
ing of up to 100 initial components [8].
To construct quantitative models of com-
posite materials microstructure another
computer program has been developed
[9]. Using this program one can study
the packaging process of two-fractional
particles body and to specify size, quan-
tity within a fraction as well as compac-
tion parameter for the particles, all that
provides the compact structure. Com-
puter achievements in this area possess
state registration certifying computer
programs [8, 9, 10]. The correctness of
scientific concepts which underlie the
developed projects has been proved by
numerous laboratory material tests in-
cluding the use fine-dispersed particles
in the binder fraction of nonfired con-
struction composites. In our opinion,
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paMeTpoB VILJIOTHEHUS, YTO II03BOJIAET
IOOUTHCSA IJIOTHOU CTPYKTYpPBI. KoMnbio-
TepHbIe Pa3paboOTKM B OaHHOW 00JacTu
MMeIOT CBUIETEIbCTBA O TOCYAaPCTBEHHOMN
peructpanumu nporpamm aias 9BM [8, 9,
10]. IIpaBoTa HayYHBIX KOHIIENIUH, Je-
JKaIux B OCHOBe pa3pabOTaHHBIX IIPOEK-
TOB, IOATBEP:KJeHA MHOTOUYNCJIEHHBIMU
JIabOpPaTOPHBIMU UCIBITAHUAMU MaTepua-
JIOB, B TOM YHCJIE C IPUMeHEeHeM MUKPO-
JIUCIEePCHBIX YACTHI[ B COCTaBe B KYIIEH
yacTu 0e300KUTOBBIX  CTPOUTEJIBbHBIX
KoMII03UTOB. OIIBIT, MPUOOPETEHHBLIN B
ITPOBEIeHHBIX Hay4YHO-UCCJIeOBATEb-
CKuUX paboTax, Kak MbI CUHTaeM, MO-
JKeT OBITH IIepeHeceH M Ha MCCJIeI0BaHUs
CBOMCTB HAHOMAaTEPHAJIOB.

Ymo BuL moiceme cka3ambv 0 npumene-
HUU HAHONOPOWKOE PA3NUYHOU NPUpo-
0vL Ona modudukrayuu ceolicme cmpou-
menbHbLX MAamMepuanios?

K. BopoB, nH:KeHep-CTPOUTEH

IIpu momoIu crenuaJbHBIX CIOCOO0B
00paboTKku m00aBOK, ITPeXKJIe BCero, mua-
MeJIbYEeHUA U IPOCEUBAHMUA, MOKHO ITOJTY-
YUTh J00OABKU MCKJIIUUTEILHON IUCIIepC-
HoCcTHU. IIyTéM COBaHMA HOBBIX 1 OOJIBIITNX
IIOBEPXHOCTEe!I MOMKHO B3HAUUTEJHBHO IIO-
BBICUTH THAPABINYECKYIO U JAT€HTHO-TU-
IPaBINYECKYI0 AKTHUBHOCTH SJTHUX MaTe-
puaisioB. Tak, HaTpuMep, ObLIa MOJyYeHA
TOHKOIUCIePCHAaA 30Jia-YHOC, pasMep ca-
MO KPYITHOM YaCTHUIIBI KOTOPOI COCTaBJIA-
eT 10 MKM, a cogep:KaHMe IIIapoo0pPas3HbIX
yactui, gocruraetr noutu 100% . Ito mo-
3BOJISIET TOBBICUTH YA000YKJIAABIBAEMOCTD
CBEJKEIPUTOTOBJICHHO OETOHHON CMeCHu U1
IOJITOBEYHOCTh OETOHHOM CTPYKTYPhI IIPU
OIHOBPEMEHHOM CHUKEHUU JOJIU IIeMeHTa
B PEIEeNnType.

Yarre Bcero nmpuMenaeMas 1 HaubOoJee
u3yuyeHHasd N00aBKa B peIlenTypax BBICO-
KOIIPOYHBIX 0ETOHOB — 9TO MUKPOKPEMHE-

the experience acquired in the fulfilled
research can be applied to the studies of
nanomaterials properties too.

What is your opinion about applica-
tion of nanopowders of different nature
to modify the properties of construction
materials?

K. Bordov, civil engineer

With the help of special additives
treatment methods, mainly, grinding
and screening, one can get additives of
exclusive dispersion. Creating new and
large surfaces it is possible to increase
considerably hydraulic and latent-hy-
draulic reactivity of these materials.
For example, this method was used to
produce fine fly ash in which the size of
the biggest particle is 10 pym and the con-
tent of sphere particles is about 100%.
That allows increasing placeability of
the fresh concrete mixture and durabil-
ity of concrete structure at the same time
decreasing the cement portion in the re-
ceipt.

The most frequently used and the most
investigated additive in the receipts of
high strength concretes — silica fume
which major part is presented by the par-
ticles of amorphous SiO, which colloid
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3eM (cHMJIMKaTHAA NbLIb), 3HAUUTEJIbHAS
YacTb KOTOPOTO Mpe[CcTaBJieHa YaCTHUIla-
MM HeKpHCTaJLJInuecKoro (amopdHOro)
Si0, xomnouaubIX pasmepos po 100 Ha-
HOMeTpoB. Ha cerogHAIITHUNA AeHb 00Jb-
I1as1 9aCTh 9TUX OETOHOB U3TOTABJINBAETCSA
HUMEHHO C Jgo0aBJieHHeM MUKPOKpeMHe-
dema. OOIeM3BEeCTHO, YTO MUKPOKpeMe-
He3eM IIOBBINIAeT IIJIOTHOCTHL YHAKOBKU
IeMeHTHOII MaTPHUIIbI, VIYUIIIaeT MeXaHu-
YyecKlUe XapaKTepPUuCTUKY OeTOHA W YBeJIU-
YMBAET ero J0JIr0BeYHOoCTh. OCHOBHOE Tpe-
0oBaHNe K MKCIOJb30BAHUIO CUJIMKATHOMN
IIBLJIY IPY IIPOMU3BO/ICTBE BHICOKOIIPOUHBIX
0eTOHOB — 9TO HOCTUKEHUE ee TUCIIePCHO-
IO COCTOSHHUS 3a CUeT IIPeJOTBPAIlleHUSI
arperupoBaHUs U OJHOPOIHOTO paciupee-
JeHusa B OeToHHOU cMecu. TeM He MeHee,
IpuMeHeHNe MHUKPOKPeMHe3eMa WMeeT
CBOU HEJIOCTATKHU: er0 KOJIUUYECTBO KaK ChI-
pbeBOii 0as3bl I MPOU3BOACTBA 0OETOHOB
OrpaHNYeH0, BAPUATUBHOCTD COAEPKAHUA
yTJIepoia MOMKET YXYAIIUTD MJIACTUYHOCTD
OEeTOHHBIX cMeceil, a OeTOHHAs IIOBepX-
HOCTb, IIOJIyUYeHHAas IIPU IIOMOIIM CEePOro
MHUKPOKpPeMHe3eMa, NMeeT CJAUIIKOM TeM-
HBII 0TTeHOK. IIo aTuM mpuunHaM Heo6Xo-
IUMO PAaCIIMPUTh BBIOOP MCIIOJIL3YEMBIX
IIPY U3TOTOBJIEHNY O€TOHA TOHKOIMCIIEPC-
HBIX yacTull. IloMmrMo MUKPOKpeMHe3eMa
ceroJHsA Ha PbIHKe IIPeACTaBJIEHBI U IPY-
rve BUALI TOHKOAWCIEPCHBIX HAIIOJHUTE-
Jeii, HAIIpuMep, 30JIa-yYHOC, METAKAOJNH
U IpyTrue.

AMOpP(DHBII MeTaKaoOJMH B MeEHbBIIIEH
CTeIleH! CUUTAETCS IMOAXONAINUM MUKPO-
HAIIOJHUTEJEeM, B OTJINYHNE OT CUINKATHOMN
meLIu. B TO JKe BpeMs omnpeiesIeHHbIE d9KC-
IIePUMEHTBI CBUAETEJIbCTBYIOT, UTO 34 CUET
peakIuu MeTaKaoJInHa ¢ 00pa3yIoIIuMCs
Ipu TUApPATAUM IeMeHTa THUAPOKCUIOM
KaJbIINA TaK)Ke IIOJYyYalTCsA CBEePXIPOU-
Hble 0eTOHBI, KOTOPBIE JIUIIb II0 HEKOTO-
PBIM XapaKTEePUCTUKAM OTJIUYAIOTCA OT
0ETOHOB C CUJINKATHOM IILLIBIO.

size is up to 100 nanometers. Today the
biggest part of these concretes is pro-
duced with addition of fume silica. It is
a well-known fact that fume silica in-
creases cement matrix packing density,
improves mechanical properties of con-
crete and rises its durability. The main
requirement to the use of fume silica
in high strength production — is the ob-
taining of its dispersed condition due to
prevention from aggregation and even
distribution in concrete mixture. De-
spite of this, there are also drawbacks in
application of fume silica: quantity of it
as a source of raw materials for concrete
production is limited, variety of carbon
content may worsen plasticity of con-
crete mixtures and concrete surface ob-
tained with the help of grey fume silica
is very dark. These are the reasons call-
ing the necessity to broaden the selection
of the fine-dispersed particles used in
concrete production. Beside fume silica
other types of fine-dispersed fillers are
presented today at the market: fly ash,
metakaolin and others.

Amorphous metakaolin is considered
to be proper microfiller in a less degree
compared to silicate dust. At the same
time certain tests prove that due to the
reaction between metakaolin and cal-
cium hydroxide which forms in cement
aquation it is also possible to get super
strength concretes possessing only few
different characteristics in comparision
with concretes with silicate dust.

Moreover the latest achievements
prove the possibility to use granular
blast-furnace slag in production of high
strength concrete. There are proofs indi-
cating positive influence of super grind-
ed granular blast-furnace slag on the
properties of high-qualitative concretes.

New additives based on polycarboxyl-
ate ethers as well as additives combin-
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Kpome Toro, HoOBeine paspaboOTKu
JIOKa3bIBAlOT BO3MOXKHOCTH IPUMEHEHUS
JLJISI TIPOM3BOICTBA BBICOKOIIPOYHOT'O OETO-
Ha IpaHyJHUPOBAHHOTO JOMEHHOTO IIIJIaKa.
CyliecTByIOT [JOKa3aTeJbCTBA TIOJIOMKU-
TEJILHOTO BJIUSHUA CBEPXU3MEJIbUYEHHOTO
TPaHyJIMPOBAHHOTO JOMEHHOrO IJaKa Ha
CBOIICTBA BHICOKOKAUECTBEHHBIX OETOHOB.

Hosrle qob6aBKM Ha OCHOBe 3(hUPOB II0O-
JuKapOoKcuiaaTa, a Tak:ke H00aBKU, KO-
TOpble O0BEIUHSIOT B cebe HEeCKOJbKO
KadecTB (HAIIpUMeED, IIJIacCTU(PUKATOP C IIe-
HOTacuUTeJeM U CTAaOMJIM3aTOPOM IAJA ca-
MOYILIOTHAIOMNXCA OETOHOB), TaKKe BHO-
cAT OOJBIIION BKJIA B IleJIEHATIPABICHHYO
pa3paboTKy ONTUMAJbHON PEIenTyphl
BBICOKOIIPOUHBIX MOAUMUITMPOBAHHBIX Oe-
TOHOB. B KOMOMHAIIMY ¢ APYTUMU HAIIOJ-
HUTeJAMU (30J1a-YHOC, CUJIUKATHASA IIBLIb)
yIaJIOCh YMEHBIIIUTh BOJOIIEMEHTHBLIE OT-
HOIIIEHUA U paspadboTaTh PeIenTyphbl CO
CBOMCTBAMU BBICOKOIIPOUHBIX O€TOHOB.

BricokonpouHble MOAUMPUITMPOBAHHBIE
0eTOHBI IIPEACTABJIAIOT UPE3BBIUANHBIN
WHTepec IJId UHAYCTPUU COOPHBIX OETOH-
HBIX U3OeJUN. OTU BUALI OETOHA II03BO-
JISIOT TOJIyUYaTh 0oJiee JIeTKHe Keje300e-
TOHHBIE KOHCTPYKIIMU C YMEHBIITEeHHBIM
MIOTIePEYHBIM ceueHueM. [[J1s1 Toro, 4ToOBI
YJAYUYIIUTh CBOMCTBA BBICOKOIIPOUYHBIX 0e€-
TOHOB, IIPE’KJe BCEro B XapaKTepPUCTUKAaX,
CBSI3aHHBIX C XPYIKOCTHIO, B KAUecTBe J[0-
IMOJTHUTEJbHBIX KOMIIOHEHTOB ITPUMEHSIOT
emé u PuOPUIIIAPHLIE MATEePUAJIEI.

ing several characteristics (for example,
plasticizer with defoaming agent and
stabilizer for self-packing concretes) also
contribute to the task-oriented develop-
ment of optimal receipt of high strength
modified concretes. In combination with
other fillers (fly ash, silicate dust) it was
possible to reduce water-cement ratio
and create receipts with the properties of
high strength concretes.

High strength modified concretes are
of great interest for the industry of pre-
cast concrete products. This kind of con-
crete makes it possible to obtain lighter
reinforcement structures with a smaller
cross-section. To improve the properties
of high strength concretes, especially
those concerning brittleness, fibrillar
materials are used as additional compo-
nents.
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KOPOJIEB
EBrenmnii
BanepneBuu
¥ AMPEKTOP HAYYHO-
"::y/ \ 00pa30BaTeILHOTO
& IleHTpa I10 HaIpaBJje-
£y auio « Hanorexnoo-

run» HanmmoHnaasHOTO
HMCCJIEeI0BATEeIbCKOTO YHUBEPCUTETA
«MoCKOBCKM roCcyTapCTBEHHBINH CTPOU-
TeJbHBIA YHUBEPCUTET» , TOKTOP TEXHU-
YecKHMX HayK, mpogeccop

Umo 6bL. moxceme CKa3amb 0 HOBbLX
ceolicmeax cmpoumejslbHblx mamepua-
106 HA OCHOB8¢e HaHocucmem?

B. Bopucos, Texnoo0r
(Pecny6nuka Kasaxcram)

IIpe:xme Bcero, HEOOXOAMMO OTMETHUTD,
YTO C peasusalyeil HAHOTEXHOJIOTUMU B
CTPOUTEJIbHOM MATEePHUAJIOBENeHUN IIO-
HaTHe MaTepuaJia (BKJIOUYAIOIIEro HaHO-
pasMepHble 00BeKThbI, CUHTE3MPOBAHHBIE
M3BHEe MM B mporecce (GOPMUPOBAHUS
CTPYKTYPBI) CTAHOBUTCS HEOTJIUUUMBIM
OT IOHATHUA HAHOCUCTEMbI — CUCTEMBI, CO-
IepsKaleil CTPYKTYPHBIE 3JIeMEeHTBI pas-
mepom meHee 100 HM, ompemendoIIe ee
OCHOBHBLIE CBOMCTBA U XapaKTePUCTUKU
B IleJioM. B yKasamHOM oIpezeIeHUN OT-
YacTH YoKe COAEPKUTCSA OTBET Ha II0CTaB-
JIEHHBI BOIIPOC: peaJn3alusi IPHUEeMOB
KOHTPOJIMPYEMOI'0 BO3JEHMCTBUSA Ha Ha-
HOOOBEKTHI IIPUBOAUT K CYIIECTBEHHO-
My H3MEHEHMIO IIoOKasaTejeil MaTrepua-
Ja (ompepmessas ero 3SKCILIyaTaIMOHHbIE
xapakTtepucTuku B 1esiom). CosmaHue
HAHOCHUCTEM B MX KJIACCUUYECKOM IIpes-
CTABJICHNM He ABJIAETCA JKOHOMUYECKU
OIpaBJAaHHBIM HA JAHHOM JTalle BHeJIpe-
HUSI HAHOTEXHOJIOTUM B CTPOUTEIHLHOM
MaTepuajioBefeHnn. YJacTHbIe II0Ka3a-
TeJIX CBOHCTB MOI'YT OBLITh PA3JIMUYHBIMU,

Nanobulil

KOROLEV
Evgenij
Valerjevich

Director of the Research and
Educational Center «Nanotechnology»,
Moscow state university of civil
engineering, Russian Federation,
Doctor of Engineering, Professor

Whatis your opinion about new prop-
erties of construction materials based
on the nanosystems?

V. Borisov, technologist
(Kazakhstan Republic)

First of all, one should note that when
nanotechnologies are implemented in
construction materials science, the no-
tion of material (which includes nanosize
objects synthesized from the outside or
in the structure formation process) be-
comes indiscriminate from the notion of
nanosystem — a system containing struc-
tural elements which size is less than 100
nm and which determine the basic prop-
erties and characteristics of the system.
This definition partly gives the answer
to the asked question: the application of
controlled impact methods onto the na-
noobjects leads to significant change of
material’s parameters (determining its
operational characteristics in general).
In classical conception of nanosystems
the development of such systems is not
economically sound at the current stage
of implementation of nanotechnologies
in construction materials science. Spe-
cific parameters of properties can vary,
that depends on the concrete method of
technology application. At the same time
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YTO ONpeiesisieTcd KOHKPETHBIM METOI0M
peanmsanuyu HaHOTexHOJOruu. IIpu saTOM
MpaKTUKa CBUAETEJIbCTBYET, UTO HambO-
Jee 3HAUUMbIe Pe3yJbTAThl MOTYT OBLITH
IMOJIyYeHbI Ha ITyTHU CUHTe3a HaHOpasMep-
HBIX 00pasoBaHMii B mpoIiecce GOpMUPOBA-
HUA CTPYKTYpPhI Marepuasa. Hampuwmep,
M3BECTHBI MaTepuajabl Ha OCHOBE B3au-
MONPOHUKAIONINX IIOJUMEDPHBIX CETOK,
HAHOCTPYKTYPUPOBAHHLIE IIOJHMEPHBIE
KOMIIOBUTHI, a TaKiKe HaHOMOAUDUIIU-
poBaHHBbIE KOMIIO3UTHI HA aMOpP(HO-KpU-
CTAJLIMYECKOM BSMKYIIIEM, OO0JIagaroliue
OpaKTHUUYEeCKN YHUBEPCAJbHON CTOMKO-
CTHIO K BO3JIEMICTBUIO arpeCCUBHBIX Cpe].
BBenmenne HaHOpPas3MepPHBIX OOBHEKTOB B
CTPOUTEJBHYIO KOMIIOSUIIUIO TaKyKe MO-
JKeT OBITh ONpaBIaHO, HO HA 3TOM HIYTU
Hemns0eKHO BOSHUKAET IIpodjieMa roMmore-
HUB3AIUU KOMIIO3UIIUH.

Cywecmeyrom nu mamemamuyiecKue
K6anmosevie u 0pyzue 6udv. modeneil
0na uccnedoéanus céoiicme HaAHOMame-
puanog?

P. IlaBioBa, acnupaHT

Xorenoch ObI IMOAUYEPKHYTh, UTO MO-
IeJib, IPUBJIEKAONIasd KBAHTOBO-MeXaHM-
YecKUe MPEJCTaBJIeHUA, C HEOOXOIMMO-
CTBLIO ABJISIETCSI MaTeMaTUUYEeCKOM; IPYTUX
MoeJieii, IIPHU CTPOTrOi IIOCTAaHOBKE BO-
mpoca, OBITH He MOXKEeT. BbIumciauTe b-
HbIe DKCIEePUMEHTHI ¢ HaHOPa3MePHBIMU
cucTeMaMM — HeOoTheMJeMas YacThb IPOo-
Iecca MuccjJeJoBaHUM, TaK KaK HaTypHBIE
9KCIIEPUMEHTHI B 3TOM 00J1aCTH 3a4aCTYIO
CJUIIIKOM JOPOTOCTOSAINM WJIMW Hake He-
BO3MOXKHBI. UMC/IeHHOEe MOJIeJINPOBaHUE,
onmparolieecsa Ha IIpeAcTaBJIeHUA KBaH-
TOBOM MeXaHUKH — IIPpeIMeT BBLIUMCJIU-
TeJbHON XUMHUU, KOTOPYIO TaKKe Ha3blI-
BalOT KBAHTOBOM xuMmuein. PeayiabTaTom
MOJIEeJIMPOBAHUSA SABJSIOTCA 3aBUCHUMOCTU
9JIEKTPOHHOM IIJIOTHOCTH B HAHOOO'beMaX,

the practice shows that the most signifi-
cant results can be obtained on a path
leading to the synthesis of nanosize for-
mations during the process of material
structure formation. For example, there
are materials based on interpenetrating
polymer networks, nanostructured poly-
mer composites as well as nanomodified
composites based on amorphous- crystal-
line binder possessing practically univer-
sal resistance to the aggressive environ-
ments impact. Introduction of nanosize
objects into construction composition
also can be justified, but the problem of
composition homogenizing inevitably
appears on this way.

Are there mathematical quantum
and other types of models to study the
properties of nanomaterials?

R. Pavlova, Post-graduate student

I would like to stress that the model
employing quantum-mechanical con-
cepts if it is necessary can be regarded
as mathematical one; strictly speaking,
there are no other models. Computation-
al experiments with nanosystems are an
integral part of investigation process as
the field tests in this area are often too
expensive or cannot be done at all. Simu-
lation based on the concepts of quantum
mechanics is the subject of computation-
al chemistry (also called quantum chem-
istry). The result of the modeling is the
dependencies of the electronic density in
nanoscale volumes, which in some cases
allows us to do prediction propositions
about parameters of material’s macro-
scopic properties. So called molecular
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KOTOpBbIE B OTHEJbHBIX CJIyUasX IM03BO-
JIIIOT CAeJaTh IPOTHOCTUYECKUE CYKIe-
HUA O MOKasaTeJadX MaKPOCKOIIUUYECKUX
cBoiicTB MarepmaJsa. IIpakTuueckoi
YHUBEPCAJIbHOCTHIO 00JaZjaeT T.H. METOJ,
MOJIEKYJIAPHON AWHAMUKU (MeTOonx da-
CTUII), OCHOBAHHBLIN Ha IIpPeCTaBIEeHUAX
KJaccuueckoil mexanuku. Ilpu manuuum
JOCTAaTOYHOM WMH(MOpPMAaIIM O CBOHCTBAX
cucTeMbl (COCTABJIAIOIIEN HadaJbHbIe U
rpaHUYHbBIE YCJIOBUSA) B UMUCJIEHHOM DKC-
nepuMeHTe OKal3bIBAeTCA BO3MOXKHBIM
ONpeNeJIUTh HEe TOJbKO IreoMeTpudecKue
rmapamMeTpshl, CBA3aHHBIE ¢ KOH(MUTYypaIU-
ell TucnepcHBIX (a3 CTPOUTETHHOTO KOM-
IO3UTa, HO M OIEHUTHh JKCILJIyaTallOH-
HbIe XapaKTePUCTUKU MaTepuaJsa.

Cywecmeyrom nu Hanomamepuanwvl,
He3HauumenvHbvle 000A6KU KOMOPHLX
obecnevwusarom yiydiuenue ceéolicme
cmpoumeslbHoulx Komnoaumoe?

E. Pagosa, nun:xeuep

MuorumMu wuccjaegoBaTeJIMU IIOJyde-
HBI 9KCIIEPMMEHTAJbHbIE AaHHBIE, YKa-
3bIBAIOIIVE HA IOBBINIEHUE ITOKa3aTeseil
AKCILJIyaTaIlMOHHBIX CBOMCTB IIPU BBeje-
HUY IIePBUYHBIX HAHOMATEePUAJIOB: HAHO-
TPyOOK, (QyIIepeHoB, aCTPAJIEHOB, TEX JKE
00BEKTOB C IPUBUTHLIMU XHUMHUUYECKUMU
TPyIIIaMU WU MeTaJlJIaMU, TPUPOTHBIX
BeIrecTB (DyJIJIePOUTHOTO THUIIa, HaHOPa3-
MEePHBIX OKCHJIOB METAJIJIOB, METaJJoOB,
KepaMUuKH, aJIOMOCUJINKATOB 1 T.1. Tak,
IIPpY BBEJIEHUU YIJIEPOIHBIX HaHOpasMep-
HBIX J00aBOK IIOBBIIIIEHNE IIPOUYHOCTU
marepuaja He upesbimiaer 20—-30% mpu
pacxoze 1o 5+103%% ot maccel IeMeH-
Ta. I3BeCTHO, UTO IPU HCHOJIb30BAHUU
OKCHUIVPOBAHHBIX MHOTOCTE€HHBIX HaHO-
TPpyOOK TPUPOCT IIPeNesioB MPOYHOCTU
Ipu c)KkaTum u ua3rube cocrtaBiser 25 u
8 MIla, coorBercTBenHo. Ha HaIm Barian,
IpuMeHeHe HaHOPasMepPHBIX JT00aBOK

dynamics (simulation with particle sys-
tems) based on concepts of classical me-
chanics possesses practical generality.
When the necessary information on the
system’s properties (constituting initial
and boundary conditions) is available, by
the means of the computational test one
can determine geometrical parameters
associated with configuration of dis-
persed phases of construction composite
as well as to evaluate operational charac-
teristics of the material.

Are there any nanomaterials which
additives taken in small quantities im-
prove the characteristics of construc-
tion composites?

E. Radova, engineer

Many researchers obtained experi-
mental data indicating the increasing
of operational characteristics when ini-
tial nanomaterials are introduced: nano-
tubes, fullerene, astralen, the same ob-
jects with implanted chemical groups
or metals, natural substances of fuller-
oid type, nanosize metal oxides, met-
als, ceramics, aluminum silicate, etc.
Thus when carbon nanosize additives
are introduced, the increase of material
strength doesn’t exceed 20-30%, and
the consumption is 5+1073% of cement
mass. The use of oxidized multi-walled
nanotunes is known to give the growth
25 and 8 Mpa for compression and bend-
ing breaking points accordingly. In our
opinion, the use of nanosize additives of
different chemical composition and ori-
gins —initial nanomaterials — is the open-
ing stage of nanotechnologies develop-
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Pa3JIMYHOI0 XMMUYECKOI'0 COCTaBa 1 IIPo-
UCXOMKIEHUA — IIePBUYHBIX HAHOMATEPU-
JIOB — AABJIAETCSA HAYAJBLHBIM 3TAIllOM pa3-
BUTUS HAHOTEXHOJIOTUU B CTPOUTEIHLHOM
MaTepuaJoBeleHUU. OITOT STAIl UMeeT
CJIOXKHOCTHU peayin3aluu, a UMeHHO: o0e-
creueHUe OJHOPOJHOCTU pacipeeeHusd
YaCTHI[ U 9KOJOTUUYHOCTU IIPOU3BOJCTBA.
OCHOBHBIM HaIpaBJEeHUEM PA3BUTUSA HA-
HOTEXHOJIOTUHU B CTPOUTEJILHOM MaTepua-
JIOBEIeHUHU ABJISIETCA CUHTE3 HAaHOCUCTEM,
YIPaBJIAIONINX CTPYKTYPOOOpa30BaHUEM
Marepuasa, B IIPOIlecce ero M3TOTOBJIE-
HUA; Takue padoTsel mpoBogATca B MI'CY.
HomonHUTEeIbHYI0O THPOPMAIIHUIO IO TeX-
HUKO-9KOHOMUYECKOMY 000CHOBAHUIO
11eJ1eCO00Pa3HOCTH TOTO MJIW WHOTO Ha-
IIpaBJIeHUA MOKHO HAWTH, B YACTHOCTH,
B HayuHoM HuTepHeT-:KypHase «Hawuo-
TeXHOJIOTUU B CTPOUTEJILCTBE» .

Ymo Bwv. moiceme cra3amsv 0 npu-
MeHeHUU HAHONOPOULKO6 pPAa3NUYHOU
npupods. 0na modugdurayuu ceoicmeé
cmpoumenbvHblx MAmMepuanos?

K. BopaoB, nH:KeHepP-CTPOUTEb

Xoresoch OBl OCTAHOBUTHCS HaA IIep-
CIeKTUBaxX IPUMEHEHUs OKCHUIHBIX Ha-
HOpPa3MEPHBLIX MAaTepHUasioB, CTOUMOCTb
KOTOPBIX CYIIIeCTBEHHO MEHbIIIe CTO-
WUMOCTH HAHOYTIJIEPOAHBIX OOBEKTOB —
«TPAIUIMOHHBIX» HAHOPA3MEPHBIX MO-
nmuduraropoB. Tak, BBeJeHUe HaHOPA3-
MEpHOTO KpeMHe3eMa B MaTepuasbl Ha
OCHOBe NOPTJAaHAIIeMeHTa II03BOJIAET 3a-
MeIJINTh BBIMBIBAHMWE COJIEH KaJbIUd,
YTO CYIIeCTBEHHO MHOBHIIIIaeT OapbepHbIe
CBOWICTBa M IOJTOBEUHOCTDH MUBIAEJIUI IIPU
SKCILIyaTaIlUU B YCJIOBUAX BO3EUCTBUA
Biaaru. J{o6aBKM HaHOYACTHUI] AUOKCHUIA
KpeMHUA K 6eTOHAM, COAePIKAIUM 30JIy-
YHOC, TO3BOJIAIOT CYII[ECTBEHHO YBeJIN-
YUTh IPOUYHOCTHh MaTepuasia (B 0COOeHHO-
CTU — B HAYaJbHBIN IEPUOJ TBEPACHUA).

ment in construction materials science.
This stage has two difficulties when real-
ized, these are: provision of uniformity
of particles distribution and ecological
production. The main direction of nano-
technologies development in construc-
tion materials science is the synthesis of
nanosystems, controlling material struc-
ture formation in the production process
of that. MSUCE carries out such works.
Additional information on technical and
economic grounds for the certain area
one can find in scientific Internet-jour-
nal «Nanotechnolgies in Construction».

What is your opinion about applica-
tion of nanopowders of different nature
to modify the properties of construction
materials?

K. Bordov, civil engineer

I would like to focus on the perspective
applications of oxide nanosize materials
which cost is significantly lower than the
one of nanocarbon objects — «traditional »
nanosize modifiers. Thus, introduction
of nanosize silica into materials made on
the basis of Portland cement allows decel-
eration of calcium salts washing out, that
considerably increases barrier properties
and durability of the products when op-
erating under moisture conditions. The
addition of silicon dioxide nanoparticles
in the concretes containing fly ash makes
it possible to considerably increase the
strength of material (especially at the
first period of hardening). There is also
positive experience of ferric oxide appli-
cation, introduction of which can be fa-

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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WCIOJb30BAaHUA HAHOUACTHUIL OKCHLA Ke-
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PUIIUIHBIMYA CBOMCTBAMMU.

2012 - Tom4 - N25 /2012 - Vol.4 - no. 5

Nanob\%

vour for significant growth of concrete
strength. The known nanocoatings made
on the basis of titanium dioxide are self
cleaning and possess bactericidal proper-
ties.

http://nanobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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ABJIPAXMAHOBA
JIainsa
AopynnoBHa

TOKTOP TEXHUYECKUX
HayK, nmpodeccop
Kadeapbl TEXHOJOTUU
CTPOMTEJBHBIX Ma-
TepHaJOB, U3AEIUN

M KOHCTPYKIuii, KazaHcKkuii rocyaap-
CTBEHHBIH apPXUTEKTYPHO-CTPOUTETbHBIN
YHUBEPCHUTET

B pade ucmounukoé npueodumcs
uHpopmayus o mom, 4¥MmMo HAHOMOOU-
¢duyuposannasa O0pesecnas mykKa uc-
nonv3yemca 0na nonyienus 0peeecHo-
NONUMEPHBLX KOMNO3UMOE HA OCHOGe
noaueununxaopuda. Moxno nodpoo6-
Hee paccka3amb 06 amom?

C. Cemenos (Pecny6auka Benapycs)

PemenTypbl u TeXHOJOTWA IIPOU3-
BOJCTBA MOJUBUHUJIXJOPUIHBIX JIpe-
BECHO-TIOJIMMEPHBIX KOMIIOBUTOB C WC-
IMOJIb30BAHUEM HAHOMOAM(DUIIUPOBAHHOMI
IPeBEeCHON MYKH, I'le HAHOMOAU(MPUKATOP
BBITIOJIHAET POJb CBA3YIOIIEro areHTa
(4TO MO3BOJISIET BHAUNTEJIHHO YBEJIINUUTDH
CTeIlleHb HAIIOJHEeHUs IoJIMMepa JpeBec-
HOM MYKOIi) paspaboraHbl Ha Kadempe
TEXHOJIOTUU CTPOUTEJbHBIX MaTePUAaJIoB,
usgeanii u KoHCTpyKuui Kasamckoro
roCyZapCTBEHHOTO apXUTEeKTYPHO-CTPOU-
TeJIbHOTO YHUBepcuTeTa. PazpaboTka (co-
CTaBBI ¥ TEXHOJIOTHS) 3aITaTeHTOBaHbI. 110
namHou TeMe B 2011 roxy mo cneruaabHO-
ctu 05.23.05 zamuinena kKaHgugaTcKasa
nuccepranua BypramieBbiMm A.M. «BbI-
COKOHANOJIHEHHBbIE TOJUBUHUJIXJIOPUL-
HbIE CTPOUTEJIbHBIE MaTepuaJjbl Ha OCHO-
Be HaHOMOAM(UIIUPOBAHHOMN JIpPEBECHOM
MyKu». Bojsee moapo6GHO OTBET Ha BTOT
Bonpoc naH B MHTepHeT-:KypHanae «Ha-

Nanobtﬂ@%

ABDRAKHMANOVA
Laylya
Abdullovna

Doctor of Engineering, Professor

of Department «Technology of building
materials, products and structures»
Kazan State University of Architecture
and Engineering

Some mass media sources say that
nanomodified wood flour is used to pro-
duce wood-polymer composite based
on polyvinylchloride. Could you tell us
more details?

S. Semenov (Belorus)

The formulation and production tech-
nology of polyvinylchloride wood-poly-
mer composite with the use of nanomodi-
fied wood flour in which nanomodifier is
a binder agend (that makes it possible to
increase considerably the degree of filling
of polymer with wood flour) developed
at Department «Technology of building
materials, products and structures», Ka-
zan State University of Architecture and
Engineering. Development (composition
and technology) has been patented. This
theme was the topic of the Ph.D. thesis
«High-filled polyvinylchloride construc-
tion materials based on nanomodified
wood flour» defended by Burnashev A.I.
in 2011, speciality 05.23.05. Detailed an-
swer to this question was given in Inter-
net-Journal «Nanotechnologies in Con-
struction» [11]. At the end of the paper we
publish contact information for the addi-
tional questions from interested persons.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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HOTEeXHOJIOTMU B cCTpouTejabcTBe» [11].
B KoHIIe cTaThu IpuUBeZeHa KOHTaKTHAsS
nuHOpMAIUA IJSI TeX, y KOro OyayT 1o-
MIOJTHUTEJIbHBIE BOIIPOCHI.
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o IIETYIIROB
\4 Anexcanap
Baagumuposuyu

CoBeTHHMEK ynpaBJifio-
Iero JupeKTopa
OAO «POCHAHO»

Kaxue ocnoéHble Hanpaénenusa npu-
MeHeHUA HAHOMEeXHONLo2ZUll 6 Ccmpou-
menvcmeée paccmampuéaem POCHAHO
Hacmoauyee 6pema?

B. To6poBOIBCK UL, JOKTOPAHT

B cooTBeTCTBUU CO CBOMMU MHBECTHUILU-
oHapiMu neaamu, POCHAHO sBwiOupaet
MPOEKTHI IJIs (pmHAHCUPOBAHUSA, OPHEH-
TUPYACh HA IIPOTHO3UPYEMYIO BEJIUUYNHY
mpubbIIX CO3aBAE€MOT0 HPEAIPUATHUA.
W3 oTpaciaeBbIX aHAJIUTHYECKUX OTUe-
TOB CJeNyeT, UYTO CAMBIMU KPYHOHBIMU U
OBICTPOPACTYIIIUMHU CErMeHTaMi CTPOU-
TeJbHBIX MATEPUAJIOB Ha JaHHBLIIZ MOMEHT
ABJIAIOTCA: KPACKM/MOKPBITUA, IIeMEHT/
0eTOH, TeIJI0- ¥ TUAPOUIOJIANUA, CTEKJIO,
IMOJIMMEPHBIE MaTepPuaJbl.

Nanobui

PETUSHKOV
Alexander
Vladimirovich

Adviser of Managing Director
of RUSNANO

What are the main areas of construc-
tion nanotechnologies application be-

ing considered by RUSNANO today?
V. Dobrovolsky, Doctor candidate

According to the investment aims
when selecting the projects to be fi-
nanced RUSNANO is guided by the es-
timated profit of the created enterprise.
Industrial analytical reports say that to-
day the largest and the most quick-grow-
ing sectors of construction materials are
paints/coatings, cement/concrete, ther-
mo-insulation and waterproofing, glass,
polymer materials.

http://nanobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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ABETHUCIH
HsxaBag laBugoBUY

npodgeccop MIIT'Y,
akagemux MAH HUIIT,
reHepaJIbHbII
nupextop Cloud-
N3pateascrBa « Myib-
TuMeaua TexHoJIOorMu»

C nomouwbto KaxKux cucmem MONCHO
obecnevumsv IpPexmuenyro nodzomos-
KY cneyuaniucmoeé 6 HAHOMexXHonLo02uie-
ckoi cemu?

C. Basos, cTymeHT

OpmHa u3 KJI0YEBBIX IPOOJIEM, KOTOPAS
TOPMOBUT Pa3BUTHE 9KOHOMUKM — HEXBAT-
Ka KBaIu(PUIIUPOBAHHBIX KaAPOB. PemuTh
9Ty mpoO0JIEMY B CUCTEME TPAAUITMOHHOTO
BBICIIIETO W JOMOJIHUTEJIHLHOTO mpodeccu-
OHAJILHOTO 00pasoBaHUS B MOJIHOW Mepe
OKa He yxaercsa. Bo-nepBbIX, peub MOKET
uaTA 00 OOyUYeHWUW U TOBBLIINIEHUU KBa-
anduKanu OeCATKOB THICAY CIIeIHaJIN-
CTOB, IJIA Yero MAaJji0 COOTBETCTBYIOIIUX
pecypcoB: IpemnogaBaTeseii, IIOMeIleHNIH,
TeXHUKH B HE00X0IMMOM KoJsimuecTBe. Bo-
BTOPBIX, YUUTHIBAsd CBEPXBBICOKUI ITHUKJI
OOHOBJIEHUSI 3HAHUU B 00JIaCTH MHHOBA-
muii, cama cucreMa IIpodecCroHaJIbLHOTO
oOpasoBaHUA HE HA BCeX YPOBHAX ycCIeBa-
eT TOTOBUTH IIpeIofaBaTelbCKue Kaaphl,
KOTOpbIe 00jagaiu ObI CAMBIMU aKTyaJlb-
HBIMHU Ha CEeTOAHA 3HAHUAMU, HEe TOBOPA
O TIOCTOSTHHOM YCJIOKHEHUU BHYTPEHHEro
colep:KaHuA 3HAHUN B 00JIaCTM WHHOBA-
ui.

Ha momoms mpuiiiiz ob6JadyHbIe Tex-
Hosoruu. «QOOJauHbIe BBIYMCJIEHUS»
KaK HaIlpaBJIeHWe Pa3BUTUSA TeXHOJIO-
rUil HAILJIW TOAAEP:KKY B rOCyJapCTBEH-
HOI mporpamme Poccuiickoit Pemepanum
«Mupopmanmonrnoe obmiectBo (2011-

Nanobumm

AVETISSYAN
Jawad Davidovich

Ph.D. in Engineering, Academician

of IAS IPT, Professor of Moscow State
Pedagogical University, Director
General of Cloud-Publishing House
«Multimedia Technologies»

What systems can provide efficient
training of specialists in nanotechno-
logical network?

S. Valov, student

One of the key problems being an ob-
stacle to the development of economy
is the lack of qualified staff. Complete
solution for this problem in the sphere
of traditional higher and supplementa-
ry professional education has not been
found yet. First of all, this issue con-
cerns training and improvement of skills
for tens of thousands of specialists when
necessary resources are unavailable:
lecturers, rooms, sufficient number of
equipment. Secondly, due to super high
knowledge renewal cycle in the area of
innovations, at some levels the system of
professional education is not able to keep
pace with training of lecture staff which
could possess the up-to-date knowledge,
not mentioning constant complex con-
tent of knowledge in innovation sphere.

Cloud technologies help in these situa-
tions. «Cloud computing» as a branch of
technologies development was supported
by state program of Russian Federation
«Information society (2011-2020)» (it
was approved by the order of the RF Gov-
ernment of 20 October 2010, Ne 1815-p)
and by the resolutions of the Council of
general and senior engineers and leading

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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2020 roxpi)» (yTBepsKIeHa pacIiopsKe-
HueM IIpaBurenncrBa P® ot 20 okTsabpsa
2010 r. Ne 1815-p) u B pemenusx Cose-
Ta TeHepaJbHBIX M TJIABHBIX KOHCTPYK-
TOPOB, W BEAYIINX YUYEHBLIX U CIIEIHUAJIN-
CTOB B 00JIaCTHU BBICOKOTEXHOJIOTUYHBIX
CEeKTOPOB 9KOHOMUKHU II0J, PYKOBOJACTBOM
3aMeCcTHUTeNsI mpeacenareis IIpaBureib-
crBa P® C.B.Banosa (IIpoTokos Ne 4 ot
1 uronsa 2011 r.)

«ObauHasg» MOJeJIb PACIPOCTPAHEHUS
U TOAAEP:KKH ITPOrpaMMHOro obecrmeue-
HudA (aura. Software as a Service, SaaS)
IpeamnoJiaraeT UCI0JIb30BaHME PA3IMUYHBIX
IIPOTPAMMHBIX HIPUJIOKEHUU B PERUME
yaaigeHHoro goctrymna. CyThb 9TOW Momeaun
3aKJIIOUAEeTCsI B MaKCHUMAaJbHOM IIEPEHO-
ce OMBHEC-JIOTUKU U JaHHBIX Ha CEPBED.
IIpu peanusaiiyuu 5TOH MOJeJIW BCe TaH-
HbIe XPaHSATCS Ha cepBepe, BBIUMCJIEHUSA
ITPOBOJASATCA Ha CepBeEPE, B3aMMO/IEICTBUE
IIOJIL30BATeJIell OCYIIECTBIAETCS TOCPen-
CTBOM OOMeHa JaHHLIMU Uepes cepBep.

B mepcmekTuBe wuCIOJIB30BaHUE «00-
JAYHOW» MOJeJan HOJdA paspaboTKu u
pacupocTpaHeHus IIPOrpaMMHOr0 obe-
CIeYeHUs IIO3BOJIUT PEIIUTH MPOOJIeMy
MacCCOBOIi TOJATOTOBKY U PETryJISIPHOTO II0-
BBIMIEHNA KBAJU(PUKAIINYN JECATKOB ThI-
cau rpaskgan Poccuu. PenieHue JeXUT
B CHCTeMe JIHCTAHIIMOHHOTO O0yUYeHUd,
a UMEHHO B MYJbTUMEIUNHBIX MHTEPaK-
TUBHBIX 3JIEKTPOHHBIX 00pasoBaTEIbHBIX
pecypcax (90P) B cdepe wuHHOBAIUMU,
mocTynHbIX B MHTepHeTe B OHJaliHe Ha
JIOOBIX KOMITBIOTEPHBIX YCTPOMCTBaAX
(meckrom, riaHIimeTr, cmaptdoH). 3aech
OUYeHb BaYKHO CO3JaHWE HAI[MOHAJbHBIX
00JTauHBIX 00pa30BaTeJIbHBIX IIOPTAJIOB
SaaS-ycayr (Software as a service), mpen-
moJiaraioinee OPTaHM3aI[ui0 MacCOBOTO
IIPOMBINIJIEHHOTO IITPOM3BOJACTBA COTEH
COBPEMEHHBIX MYJbTUMeIunHbIX JOP,
IocTynHbIX B IHTepHETE Ha KOMIBIOTEPE,
IJIaHIIIeTe U1 cMapTQOHeE.

Nanobumm

scientists and specialists in the field of
high technological sectors of economy un-
der direction of the RF Government chair
S.B. Ivanov (Protocol Ne 4 of 1 July 2011).

«Cloud» model of software distribu-
tion and support — Software as a Ser-
vice — (SaaS) implies that different soft-
ware can be used in remote access. The
main idea of this model is that the sig-
nificant part of business-logic and data
are placed at the server. To realize the
model all data are stored at the server,
computations are done at the server, in-
teraction of the users is provided by data
exchange through this server.

Potentially the use of «cloud» model
to develop and distribute software may
solve the problem of mass training and
regular improvement of skills for tens of
thousands of Russians. The solution is
in the distance educational system, par-
ticulary, in interactive multimedia elec-
tronic educational resources (EER) in in-
novations sphere available on-line from
any type of computer (desktop, tablet
PC, smartphone) in Internet. One should
understand the importance of creation
of national cloud educational portals of
SaaS-services, for that it is necessary to
organize mass production of hundreds
of modern EER which would be available
in Internet from computer, tablet PC or
smartphone.

Today in Internet there are few up-
to-date EER for distance educational
systems. This is due the complexity of
production provided by originality of
multimedia technologies — video, sound,
graphics, etc. Three bases of the modern
multimedia interactive EER for e-Learn-
ing are:

— Multimedia which provides visualiza-
tion and image of the information;

— Interactivity which provides activi-
ties in education;

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Cerogua B NMHTepHeTe B OHJIAWH-IO-
CTyIle TPAKTUUYECKM HET COBPEMEHHBIX
myabTuMesuinHbIX JOP nm1a cucreM guc-
TAHIIMOHHOTO 00yUYeHuA. ITO CBA3AHO CO
CJ0KHOCTBIO UX IIPOUBBOJICTBA B CBA3U C
HETPUBUAJIBLHOCTBIO MYJIbTUMEIUNHBIX
TEeXHOJIOTUHA — BUJEO0, 3BYK, rpaduka u
T.0. «Tpm KuTa» COBpPeMEHHBLIX MYJIb-
TUMeIUNHBIX HHTepaKTUBHBIX JOP s
e-Learning:

— MyJbTHUMeIna, obecmeuyuBaloIias Ha-
TJIAOHOCTh U 00pasHOCTh uWH(popMa-
uu;

— WHTEPaAKTUBHOCTDL, O0ecleumBaIoIias
IesITeJIbHOCTHOCTD B OOYUEeHUH;

— obOmauHbIe SaaS-ycayrum, obecmedumBa-
[orIe rtOKOCTh U JOCTYITHOCTH BO Bpe-
MEHHU 1 IIPOCTPAHCTBE AUCTAHIITMOHHBIX
oOpasoBaTeJIbHLIX TexHoJsioruii B MH-
TepHeTe.

Takoe mojosKeHHME IeJ C MYJIbTHMe-
mutiapiMu DOP ecTh pesyabTaT OTCYT-
CTBUS T€XHOJOTUH IJIA IIPOMBIIIIIEHHOTO
IIPOU3BOACTBA COBPEMEHHBIX MYJbTHUMeE-
IuiHBIX JOP. PemuTts npobieMmy ToTa b-
HOrO oTcyTcTBUSA IOP MOXKHO, MPUMEHUB
IIPOMBIIIJIEHHBINA IIOAXO0I K X CO3TAaHUIO.
s maccoBoro mpousBojacTBa JOP He-
00X0aMMO CHavaja co3JaTh WHCTPYMEH-
TaJbHBIE NPOTPAMMBI IJIS HPOMBIIIIEH-
Horo npousBoactBa JOP.

IJIsT TTPOMBIIIIJIEHHOTO TIPOM3BOACTBA
coreH DOP B rog HeoOXOAMMO BBICTPOUTH
ayTCOPCUHTOBYIO MOJeJIb B3aWMO/ei-
CTBUS aBTOPOB-IIPEIMETHUKOB C CHUCTEM-
muKaMu e-Learning m mX KoMaHIaMM
TeXHOJOTOB MyJabTuUMenua. VIHHOBaIu-
OHHOCTBIO KOHIIEIIIIUY OIIePeKaroInero
co3maHus OO0JAaUHBIX WHCTPYMEHTAJb-
HbIX cpenctB (OUC) aBnsercsa peanamsa-
nusa crpareruu paspaborku IOP cumamu
BHEIIIHUX HKCIIOJHHUTeJIeii pabdoT o KOH-
nennuu WEB-2. 9To Korma KOHTEHT s
mopTaJja cos3gaeT 00JILIIIOe MHOKECTBO aB-
TOPOB-IIPEAMETHUKOB B MHHOBAIIMOHHBIX

Nanobumm

— Cloud SaaS-services which provide
flexibility and accessability in time
and space of distance educational tech-
nologies in Internet.

The present situation concerning mul-
timedia EER is caused by the lack of
technologies for industrial production of
moder multimedia EER. To solve this one
may apply industrial approach to their
creation. First of all, development soft-
ware for industrial manufacture of EER
is needed to be created.

For industrial production of hun-
dreds of EER per year it is necessary to
establish outsource interaction model be-
tween authors-lecturers and e-Learning
system-engineers with their commands
of multimedia technologists. Innovative
concept concerning leading production
of cloud development software (CDS) im-
plies that EER will be developed by outer
executives according to the WEB-2 con-
cept. This means that the content for the
portal will be formed due to the work of
great number of author-lecturers from
innovative areas. They will prepare ma-
terials according to the requirements
specified by software enterprise which
develops multimedia content of EER us-
ing CDS taken from cloud portal in Inter-
net.

Taking into account high level of
availability of computers, tablet PC and
smartphones as well as wideband and mo-
bile Internet (3G and 4G) this issue is not
a matter of only EER but the matter of
multimedia educational and methodolog-
ical sets of a new generation (EMS NG)
which are available not only at comput-
ers but also at tablet PC and smartphones
as an SaaS-service from «cloud». EMS
NG is the EER versions which are inter-
related in educational process:

— DVD-ROM version for self-testing
work in autonomus mode;

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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00J1acTAX, OHU TOTOBAT MaTepPHUAJIbI IO

TpeboOBaHUAM, 3aJaHHBIM CO(TBEPHBIMU

MaJIBIM TIPEeANPUATUAM, KOTOPBIN pas-

pabaTbIBaeT MYJbTUMEIUNHBLIN KOHTEHT

I0P, ucnoasdya OUC c obiaauHOrO HOP-

raJyia B UHTepHeTe.

YuuTeiBasg COBPEMEHHbBINI YPOBEHb MI0-
CTYIHOCTH KOMIILIOT€POB, IJIAHIIIETOB U
cMapT(OHOB, a TaK:Ke W IITUPOKOIIOJIOC-
Horo u mobuabHOro UuTepHeTa (3G 1 4G)
¥ IIp., PeUb JOJIKHA UATH He IPOCTO 00
90P, a 0 MyJIbTUMEIUNHBIX yYu4eOHO-Me-
TOAUYECKUX KOMILJIEKTaX HOBOTO IOKO-
aeuus (YMEK HII), nocTynHBIX He TOJIBKO
Ha KOMITbIOTEpPaX, HO U HAa IIJIaHIIeTaX U
cmapTdoHax, Kak SaaS-yciayra us «o0Jia-
kKa». YMK HII npexcrasiser coboii Bep-
cuu IOP, KoTophle UCIOJIB3YIOTCSA B yueo-
HOM IIpoliecce B3aMMOCBSA3aHO:

— DVD-ROM-Bepcus ajis cCaMOCTOSTEIb-

HOM pabOThHI B aBTOHOMHOM PEeKUME;

— SCORM-Bepcus ajisi oprains3aiiiy JUuc-
TaHIIMOHHOTO0 00yuenus B LMS-cpene;

— ONLINE-Bepcusa gisa obecrmeueHus 00-
pasoBaTeJbHBIX SaaS-ycayr us «o0Jia-
Ka»;

— MOBIL-Bepcusa aada o0ydeHHUS C IIO-
MOIIlbIO IIJIAHIIIETOB uUJU cMapTdo-
HOB;

— KHmxHasg-Bepcusa — dJIEKTPOHHAA WU
«TBepAas KOMUs» — KOHCIEKTa JIeK-
Iui.

000 «MynapTuMenua TEXHOJIOTUU» —
BeAyIIuii paspaboTUUK MYJIbTUMEIU-
HbIX JOP naa cucrem e-Learning. Caiit —
www.TeachPro.ru — eaguHCTBeHHBINI
«obnauHbIii» oOpasoBarenbHbIli WEB-
cepBuc B PyHeTe, Ha KOTOPOM IIpEACTaB-
Jgenbl cotHu AOP B «obmakax». JOP ce-
puu TeachPro He TOIbKO He yCTyIamoT
JYUIIUM 3allagHbIM 00pasiiaM, HO U Ipe-
BOCXOJAT II0 PALY ITapaMeTpPOB.

TexHoOJOTUY I OPraHU3AIUHU ITPOU3-
BOJZICTBa 00pa30BaTeJIbHOTO KOHTEHTA AJIS
HAHOUHAYCTPUU.

N25 /2012 - Vol.4 - no. 5
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— SCORM-version to organize the dis-
tance learning in LMS-environment;

— ONLINE-version to provide educa-
tional SaaS-services from «cloud»;

— MOBIL-version to train with the help
of tablet PC and smartphones;

— Book version — electronic or «hard
copy» — of lecture notes.

«Multimedia technologies» Ltd. — is
the leading developer of multimedia EER
for e-Learning systems. Website — www.
TeachPro.ru — is the only «cloud» educa-
tional WEB-service in Russian Internet,
where one can find hundreds of EER in
«clouds». EER of TeachPro series is not
only inferior to the best foreign examples
but also excel them by some parameters.

Technologies used to organize produc-
tion of educational content for nanoin-
dustry.

Creation of national nanotechnologi-
cal network proposes to organize mass
industrial production of hundreds of up-
to-date multimedia electronic education-
al resources (EER) which will be avail-
able in Internet from «cloud».

To produce industrially hundreds of
EER per year one shoud to create devel-
opment software (DS) to automate the
process of EER elaboration and to es-
tablish outsource interaction model be-
tween authors-lecturers and e-Learning
system-engineers with their commands
of multimedia technologists.

On the basis of such EMS NG it is ne-
sessary to construct «cloud» educational
portal to be updated regulary. The poten-
tial audience of the portal is the social
network of students, post-graduate stu-
dents, specialists improving their skils,
etc. as well as tutors taking part in the
distance education. The portal will be
correspond to WEB-3:

— WEB-1 —students use the portal like
public library;

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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CosmaHune HaIMOHAJbHOM HAHOTEX-
HOJIOTUYECKOM CceTH IIpeirnoJiaraeT op-
raHW30BaTh MAaCCOBOE IIPOMBIIIIJIEHHOE
IIPOU3BOJCTBO COTEH COBPEMEHHBIX MYJIb-
TUMEIUAHBIX BJIEKTPOHHBIX 0OpasoBa-
TeJbHBIX pecypcoB (IOP), mocTymHBIX B
NuTtepHeTe u3 «obaaKa».

JJ1a TPOMBIIIJIEHHOTO ITPOM3BOJACTBA
corer JOP B rom mpeaBapuUTeEJbHO He-
00X0AMMO CO3JaTh HWHCTPYMEHTAJbHO-
nporpamMmublii  Komiieke (MIIK) gna
aBTOMAaTH3aIluMd Tpollecca paspaboTKu
coBpeMeHHBIX DOP 1 BBICTPOUTH ayTCOp-
CUHTOBYIO MOJZEeJb B3aMMOAENCTBUA aB-
TOPOB-IPEMETHNKOB C CHUCTEMIITUKAMU
e-Learning u ux xoMaHgaMu T€XHOJIOTOB
MyJbTUMEANA.

Ha ocuoBe Takux YMK HII mano mo-
CTPOUTH «O0JIAUHBIW» 00pPa30BaTeIbHBIN
IIOpTaJI, KOTOPBIH JOJIKEH PeryaapHoO aK-
TyajqusupoBaThca. BOKpyr mopraJsia 6yaer
BBICTPOEHA COIlMajbHAas CeThb CTYAEHTOB,
aCIMPaHTOB, CIIEIMAJKNCTOB, MOBBIIIAO-
IIIUX CBOIO KBAaJIU(PDUKAIIUIO U T.I., 4 TaK-
’Ke ThIOTOPOB, YYaCTBYIOIIUX B AUCTaH-
IIMOHHOM 00pa3oBaTeJIbHOM IIPOIIECCE.
ITopran 6ymer coorBeTrcTBOBaTh WEB-3:
— WEB-1 - 510 Korga mopTaJjoM II0JIb3y-

IOTCA yJalnuecsa Kak HapOJHOU OmOIm-

OTEKOIi;

— WEB-2 - 310 Korsma Ha moprajie B OT-
KPBITOM [JIOCTYyIlE BBIKJIAABIBAIOTCS
IpOrpaMMHbBIE WHCTPYMEHTBI, OPHEH-
TUPOBaHHBIE KAK Ha aBTOPOB-TIIPEIMET-
HUKOB 110 HAHOTEXHOJIOTUAM, TaK 1 Ha
TEXHOJIOTOB MYJIbTUMEINA IJA KOJI-
JIEKTUBHOTO CO3/TaHUA HOBBIX W HOBBIX
I0P;

— WEB-3 — 310 KOTZIa Ha mopTaje B OT-
KPBITOM JOCTYIIe BBIKJIAABIBAETCS
LMS-cucrema, Kotopas obecrednBaeT
ABTOHOMHLIII ¥ He3aBUCHUMBIII 00pas3o-
BaTeJIbHBIII IIPOIECC YYaCTHUKOB CO-
IHaJbHON CeTH IIopTajia ¢ OIIOPOM Ha
roroBeie YMK HII nmoprana. IIpogec-

— WEB-2 — the portal contains free de-
velopment software for authors on
nanotechnologies as well as for mul-
timedia technologists to provide col-
laboration in creation of new EER;

— WEB-3 - the portal contains free LMS-
system which provides autonomos and
independent educational process of
social network members, the process
is based on EMC NG stored at the por-
tal. Professionals in the area of nano-
technologies are the virtual tutors of-
fering their services to the students
in a remote mode and using EMC NG
stored at the portal. The approach to
selection of educational programms
and knowledge certification are deter-
mined by website’s administration.
The website www.TeachPro.ru pres-

ents hundreds of EER. In particular,

EER «Film nanomaterials...» [12].

Some courses by TeachPro written in

English were declared by USA bloggers

to be the best in this sphere.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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CUOHAJIBI B 00JIaCTH HAHOTEXHOJOTHUI

BBICTYHAIOT B KAUeCTBE BUPTYaJbHBIX

mpernogaBaTesiedl (TbIOTOPOB), IIpeiJia-

rasgd CBOM YCJIYTHM Yy4YaIlllUMCsS OWUCTAH-
nuounHo Ha ocHoBe Y MK HII mopraia.

ITogxon K BEIOOPY IMporpaMM O0yUeHMU I

U cepTudUKANNU 3SHAHUN OIpPemes-

IOTCA aAMUHHUCTPanuei caiira.

Ha caiite — www.TeachPro.ru — opeg-
crasyiedbl coTHu JOP. B wactHocTu, 0P
«Ilnénounsie HaHOMATEPHUAJHI...» [12].

Pan xkypcoB cepum TeachPro ma am-
TJINHCKOM fA3bIKe MPU3HABAJUCH OJIOTTe-
pamu CIITA «ayurnumMum» B cBoeii 00JIacTu.

Ob6pawaroce k pedakyuu Humepnem-
acypuana «Hanomexunonozuu 6 cmpou-
menvcmee». He xaxcemca nu éam wmo,
6 U30aHUU 04eHb 6bLCOKULL YPOBEeHb mpe-
608anuUll K NYONLUKYeMbLM MAMePUALAM
(conpoeodumenvroe nucbMo, peyeH3usi
uadp.)?

1. Kopo6oB, cierimaauct

Her, mam Tak He Kakercsa. Corpyn-
HUKU Hallell KOMIIaHUU OIyOJMKOBaJIU
B pa3HOe BpeMdA ABe CTaTbU B KypHAaJe
«HanoTexHOJIOTY B CTPOUTEJILCTBE: Ha-
yuHbBIlI HHTEpHeT-KypHaJa» B o00JIacTH
co3maHus o00pasoBaTEJILHOTO KOHTEHTA
IJId TOATOTOBKM KaApOB IJisd HAHOTEX-
HOJIOTU4YeCcKoll ceTu. Bce OBLIO caesiaHo
mpodeccuonanbHo [13, 14]. Bce orBeThI
IIOJIyYaJIi CBOEBPEMEHHO U OIIePaTUBHO.

Mgz 61aromapHBI JKYPHAJTY 3a COTPYA-
Hu4decTBO. IlslaHupyeM m B gaJibHeHIIIeM
COTPYAHUYATDH C sKyPHAJIOM.

KcraTu, 5T0 He epBBIf HAII OOBIT CO-
TPYAHUYECTBA C IIPeJCTaBUTEJIAMU HAHO-
WHIYCTPUH II0 ITIOATOTOBKE 00pas3oBaTeib-
HOT'0O KOHTEHTA JJIsI HAHOTEXHOJIOTOB.

Nanobulil

My question is addressed to the edi-
tors of Internet-Journal «Nanotechnol-
ogies in Construction». Don’t you think
that the edition’s requirements to the
published materials are too high (cover-
ing letter, review etc.)?

D. Korobov, specialist

No, we don’t think so. At diffrent
times the employers of our company pub-
lished two papers in the journal «Nano-
technologies in Construction: A Scien-
tific Internet-Journal» considering the
aspects of creation of educational content
for staff training within the frames of
nanotechnological network. Everything
was done professionally [13, 14]. All an-
sweres were given quickly and in time.

We are garteful to the journal for the
cooperation. We are planning to extend
our cooperation with the journal further.

By the way, this is not the first time
when we collaborate with the representa-
tives on the development of educational
content for nanotechnologists.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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TOJIYKOB
HOpuiit Hukonaesuu

MAaArucCTp TeXHuKH
1 TEeXHOJO0Iruu,

acmupaHT
®I'BOY BIIO «TI'TY »

Crviwan, wmo 0aa modugurayuu
c601icmeé 6bLCOKONPOo4H020 OemoHa 6
ezo cocmaé 6600unu ¢ynnepencodep-
aawyro moduduyupyrouyro 006a6Ky —
yenepodnvie Hanomamepuanvi. Ecau
603MOX}CHO, NPOULY NPUEECMU OCHOEHbLE
pe3ynvmamuv. maxux ucciedoéanuil.

A. Cokos, acmtupaHT

Yraepoausie HaHOMaTepuaabl (YHM),
o0Jiafaloie BBICOKMMH MeXaHUUYeCKU-
MU XapaKTepuCTHKaMM, paccMaTpuBa-
I0TCA KaK 3P(peKTuBHOE CPeICTBO IOBBI-
mIeHusA (PU3UKO-MeXaHUUYeCKUX CBOICTB
KOMIIOBUTHBIX MaTepuajoB. OHU MMErT
CBOOOJHBIE XMMHUUYECKIE CBA3M; IIO3TOMY
MOT'YyT oDOecIleunBaTh Jydllliee CIeIlIeHue
0eTOHHOII CMeCU W 3AIOJITHUTEJA W, KaK
CJeICTBUE, IOBBINIATHL IIPOYHOCTL MaTe-
puaja. Tak ;Ke HAHOBOJIOKHA 11 HAHOTPYO-
KM MOT'YT UTPATh POJIb apMUPYIOIETro Ma-
TepraJjia M3-3a UX BBICOKOW HIPOYHOCTU
¥ OOJIBIIIOTO MOAYJISA YIIPYTOCTH, a TaKiKe
SABJISATHCSA IeHTPaMU HaIpPaBJIEHHON KpU-
CTaJIJIN3AaIlVN.

ITonmo:xxuTebHBIE PE3yJabTATHI IIO0 MO-
IN(pUITTPOBAHNIO OETOHOB YTIJI€POIHBIMU
HAHOCTPYKTYypaMM TOJYUYEeHbI NPU WUC-
noan3oBanuu Y HM «Tayuur», npeacran-
Jgpmero coboir  (ysaaepeHonom00HbIe
TyOyJIUPOBAaHHLIE CBSA3W U IIYYKU yIJe-
POSHOTO HAHOCTPYKTYPHOT'O MAaTepHaJia
cpegHero HaApysKHOTO AuaMeTpa IIopAIKa
40 HM, BHYTPEHHETO — 5 HM, IJINHOH OKO-

Nanobumm

TOLCHKOV
Yuri Nikolaevich

Master in Engineering and Technology,
Graduate student,
Tambov State Technical University

I heard that to modify the proper-
ties of high-strength concrete fullerene-
containing modifying additive — carbon
nanomaterials - was introduced into its
composition. If it is possible, I kindly
ask you to tell us about the main results
of these researches.

A. Sokov, Post-graduate student

Carbon nanomaterials (CNM) possess-
ing high mechanical characteristics are
regarded as an efficient tool to increase
physical and mechanical properties of
composite materials. They have free
chemical ties; therefore they can provide
better adhesion of concrete mix and fill-
er, that can result in increase of material
strength. Due to high strength and large
coefficient of elasticity nanofiber and
nanotube can be reinforcement as well as
be the centers of directed crystallization.

The positive results relating to modi-
fication of concretes with carbon nano-
structures were obtained when using
CNM «Taunit» which is fullerene-like
tubed ties and beams of carbon nano-
structured material which average outer
diameter is about 40 nm, inner — 5 nm
and the length is about 2 mkm. The use
of them as a modifier makes it possible to
increase the strength characteristics of
construction materials by 20% .

The aim of research was to create poly-
functional modifying additives of dif-

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Jo 2 MmKM. Mcmosib30BaHME UX B KauecTBe
Moau(puKaTopa MO3BOJISIET B CPEIHEM II0-
BBICUTh IIPOYHOCTHBIE XapaKTEPUCTUKU
CTpouTeIbHBIX MaTepuaJyoB Ha 20% .

IMesnbro ncciiegoBaHMil OBLIO CO3TaHME
DOJUPYHKIIMOHAJIBHBIX ~ MOLUPULIUPY-
IOIMUX J00aBOK Pa3IMYHON HNPUPOILI Ha
OCHOBE YTJIEPOJIHBIX TPYOOK B BUE YCTOM-
YUBBIX CHUCTEM, KOTOPbIe ObI 0OOecIeumnIn
HauOOoJIbIIIee MOJ0KUTEIbHOE N3MEeHeHe
(puBuKO-MeXaHNYECKUX XapaKTepUuCTUK
CTPOUTEJIbHBIX KOMIIOBUTOB IIPU WX MU-
HUMaJbHOM pacxoje.

B mpomecce uncciegoBaHuii MCIOJIB30-
BaJINCh CJIEAYIOIIHEe MeTOAbl olOeciieue-
HHUS paBHOMepHOro pacupeneaenud ¥ HM
B MAaATPUIIE CTPOUTEJIBHOTO KOMIIO3UTA:
MeXaHWUYeCcKOe JUuCIIEprupoBaHme, obpa-
0oTKa yJIbTPa3BYKOM, MArHUTOAUHAMU-
yeckasa o00paboTka, KOMOWHUPOBAHHBIE
METO/IBI.

Ilo uToram mpoBeneHUS dKCIIEPUMEH-
TOB ObljIa YyCTAHOBJIE€HA MHTEHCUBHAS Ce-
mumenTanuad YHM B Bome 3aTBOpPeHUS
npu JIOOBIX MX COmep:KaHUAX CO CKOPO-
CTBhIO, ITPOIIOPIIMOHAJILHOA KOHIIEHTPA-
nuu HaHodas. ITO ABJIAETCS OCHOBHOM
MIPUYMHON MX HEpaBHOMEPHOTO pacIpe-
IeJleHUsI BO BceM 00beMe, UTO ITPOABJIA-
eTcsd B CYHIeCTBEHHOM CHUXKEHUU OJHO-
POIHOCTH CTPYKTYPHI KoMIo3ura. Takum
0o0pas3om, OMHOII M3 OCHOBHBIX 3a/aY SIB-
JseTCca cOo3JaHue YCTOMUYMBOTO KOJLJIOU-
HOro pactBopa. OnTumaabHOE paBHOMED-
HOe pacmpejeseHre HaHOMoau(puKaTopa,
HUCKJIIOUalolllee BO3MOYKHOCTDH arperamuu
U CeIUMEeHTAI[UU, ObLJIO JOCTUTHYTO VJb-
TPa3sBYKOBBIM BO3/I€HICTBHEM.

C menpi0 ONTHUMUBAIUU COJEPIKAHUS
HaHoMoAu(pUIIUPYIOIel J00aBKM  Ha
ocaoBe YHM «Tayuur» m Immomcka sKcC-
TpeMyMa-MaKCUMyMa 3aBUCUMOCTHU «CO-
CTaB-CBOMCTBO» IIPOBOAUJIUCH 3DKCIIEPU-
MEHTAJbHbLIE WCCJIEIOBAHUSA HA CMecAX
MeakKosepuucroro 6erona. YHM «Tay-

ferent origins based on carbon tubes in
the form of stable systems which could
provide the maximal positive change of
physical and chemical characteristics un-
der minimal consumption of them.

During the research the methods used
to provide even distribution of CNM in
construction composite matrix were:
mechanical dispersion, ultrasound treat-
ment, magnetic and dynamic treatment,
combined methods.

Summarizing the results of experi-
ments one determined intensive sedi-
mentation of CNM in mixing water under
different content of them with the rate
which is proportionate to the nanophase
concentration.

This is the basic factor causing their
uneven distribution in the whole volume,
that appears in considerable decrease of
composite structure homogeneity. Thus,
one of the main tasks is to create stable
Colloidal solution. Optimal even distri-
bution of nanomodifier which excluded
the possibility of aggregation and sedi-
mentation was achieved due to ultra-
sound treatment.

To optimize the content of nanomodi-
fying additive based on CNM «Taunit»
and to search extremum-maximum of
relation «composition-property» experi-
mental researches of fine-grained con-
crete mixtures were carried out. CNM
«Taunit» was distributed in mixing wa-
ter under ultrasound influence, after
that the water activated with carbon
nanotubes was combined with the miner-
al binder paste. The range of the investi-
gated concentration was: from 0,0001%
t0 0,0007% of cement mass.

The result determined that the nano-
modified concrete specimens harden
faster and during curing period they pos-
sess strength by 20% more than speci-
mens without additives.

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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HUT» pacIIpefieiscs B BOJe 3aTBOPEeHNUA, When using carbon nanomaterials as
Mo BO3JelCTBUEM YJLTPasByKa, IIOCJE modifying additives we consider that the
Yyero Bojia, aKTUBHUPOBAaHHAA YIJIEPOSHBI- important task is to create such form of
MU HAHOTPYOKaMH, COBMeIlajach C Te- modifier that could be implemented in
CTOM MHUHEpPaJbHOT'O BsKyIero. Ilpemen industrial sector with small changes in
HMCCJIeYEMbIX KOHIIEHTPAI[NI HAXOMUJICS technological process of construction
B caenyioineM guanasone: or 0,0001% mo material production. Detailed answer to
0,0007% ot maccsI IleMeHTA. this question has been given in Internet-
B pesyinbTaTe ycTaHOBJIEHO, YTO 00- Journal «Nanotechnologies in Construc-
pasIiibl HAHOMOAU(DUITMPOBAHHOTO OeTOHA tion» [15].
ObIcTpee HAOMPAIOT MPOYHOCTh WM B IIPO- One more paper dealing with this topic
eKTHOM BO3pacTe MMEIT IIPOYHOCTH Ha is planned to be published in the next is-
20% OoJbIle, yeM 00pasIibl 0e3 100ABOK. sues of Internet-Journal «Nanotechnolo-
IIpu ucnosnb30BaHUM YIJIEePOAHBIX Ha- gies in Construction».

HOMAaTepuajJoB B KauecTBe MOAUpUIIUPY-
IOIMUX 700aBOK CUMTAaeM, UTO BasKHOI 3a-
mavell sIBJaseTCSA cO3JaHUe TaKOoi (popMBI
Monu(uKaTopa, KOTOpas MOMKeT OBITh
MpaKTUYecCKU peajn30BaHa B IIPOU3BOJ-
CTBEHHOUN cdepe ¢ HE3HAYNUTEJIbHBIMU
U3MEeHEHUAMHU B TEXHOJIOTMYECKOM IIPO-
1mecce IPOU3BOACTBA CTPOUTEJILHBIX Ma-
TepuajoB. BoJsiee TOAPOGHO OTBET HA 9TOT
Bonpoc naH B UHTepHeT-:KypHae « Hano-
TeXHOJOTUU B CTPOUTEJbCTBE» [15].

Ilo pmamHO## TeMaTUKe MIJIaHUPYETCS
OITy0JIMKOBATH €Ille OJHY CTAaThio B OJIn-
JKarmmx HoMmepax HMHTepHeT-:KypHaJa
«HaHOTEXHOJIOTHY B CTPOUTEIHCTBE» .

1 D5
http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf K cofiepXXaHuio
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MATHCTP TeXHUKHU
U T€XHOJIOTUM,
acmupaHT

MUXAJEBA
304 AnexceeBHa

KaHIuaaT
TeXHUYECKHX HAYK,
OLIEHT

KOHIAKOB
Anexcanap
Hropesuu

CTYIEHT

IIOIIOB
Anpapeit UBanoBUY

KaHIuaaT
MmearornyecKux Hayk,
JOILIEHT

®dIBbOY BIIO «Tamb6oéckuii zocyodap-
CMGEEeHHbLL MeXHU4ecKull YHUu6epcu-
mem», Kagedpa MmexHUKU U MexXHOJLO-
2uu npou3eodcmeéa HAHONPOOYKMoaE

Nanob\%

TOLCHKOV
Yuri Nikolaevich

Master in Engineering and Technology,
Graduate student

MIKHALEVA
Zoya Alekseevna

Ph.D. in Engineering,
Associate Professor of the Department

KONDAKOV
Alexander
Igorevich

Student

POPOV
Andrey Ivanovich,

Ph.D. in Pedagogics,
Associate Professor

Tambov State Technical University,
Department «Technique and
Technology of Nanoproducts
Manufacture»

http://nanobuild.ru/magazine/nb/Nanobuild_5_2012.pdf
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Cywecmeyom nu Hanomamepuanwvl,
He3HaiumenvHble 000A6KU KOMOPHLX
obecnevwusarom yiydiuenue ceolicmae
cmpoumeslbHoulx Komnoaumoe?

E. Pagosa, nua:xeuep

Hamwu Ob110 IpOBEIEHO M3yUeHMe BJIN-
SAHUA YIJIEPOAHBIX HaHOMATEPHaJIOB Ha
IIPOYHOCTHBIE CBOMCTBA IIEMEHTHBIX Ma-
TPUI] HA OCHOBE IIOPTJIaHIIIeMeHTa.

Bnaromapsa o0mupHBEIM padoTam, IIpPo-
BOAUMBIM Ha Kadeape « TexHUKa U TeXHO-
JIOTUM TIPOU3BOJICTBA HAHOIIPOAYKTOB»,
MOSABUJIACH BO3SMOYKHOCTH CPAaBHEHUS [I0-
CTUKEHU, IMOJYUYEeHHBIX Ha JTaHHOU Ka-
(denpe, ¢ DOCTHMKEHUAMU Ha MHUPOBOM
apeHe.

PesyabTaT ncciiemoBaHuii mOKas3bIBaeT,
YTO IIPOYHOCTH 00Pa3I0B HAHOMO AU UITH-
POBAHHOTO MEJIKO3ePHUCTOro OeTOHa Ha
coKaTue yBeJImuuBaeTcs B cpexueM Ha 20—
25% , a npouHoCTh Ha u3rud — 15-20% .

HobaBka HaHOMOAU(pUKATOPA B KOJU-
yecTtBe 0,0006% oT Macchl emenTa obe-
cIeunBaeT CTAOMJIBLHBLIN POCT HPOYHOCT-
HBIX XapakTepuctuk Ha 20—25% .

B pesyiibraTe sKCIEepUMEHTOB YCTAHOB-
JIEHO, YTO 00pa3Ilbl MEeJIKO3ePHUCTOTO Oe-
TOHA, MOAM(PUIIMPOBAHHLIE YTJIEPOIHBIM
HamoMmarepuaJjsiom «TayHuT», B cpegHeMm
Ha 50% OnIcTpee HAOUPAIOT IIPOUYHOCTDH U
B IPOEKTHOM BO3pacTe NMEIOT IPOUYHOCTh
Ha 20-25% O6oibIle, ueM 00pasIibl 00LIY-
HOTro OeToHa.

IlpuBeneHHBIE OaHHBIE COTJIACYIOTCS
¢ O0IIEeMUPOBBIMU AOCTUKeHUsAMU. Tak,
B pabore [16] ObLIO M3y4YeHO BIUSHUE
koH(purypanun MYHT ma mpouHocTHBIE
CBOMCTBa IIeMEHTHOW MAaTPHUIILI: IJIMH-
Hele 1 Koporkue MYHT. Tectupyemsbie
00pasmbl M3TOTOBJIEHBI €3 II€MEHTHOM
IacThl C HU3KOW M BBICOKOM KOHIIEHTPA-
mueit MYHT (0,048% Beca u 0,08% Beca
(K ImeMeHTy), COOTBEeTCTBEHHO). Pe3yJb-
TaThl SKCIIEPUMEHTOB ITOKAa3aJid, YTO KO-

Nanobumm

Are there any nanomaterials which
additives taken in small quantities im-
prove the characteristics of construction
composites?

E. Radova, engineer

We studied influence of carbon nano-
materials on strength properties of ce-
ment matrices based on Portland cement.

Due to the wide range of the works car-
ried out by department «Technique and
technology of nanoproducts manufac-
ture» we have opportunity to compare
achievements obtained at this department
with world achievements.

The result of the studies shows that
compression strength of specimens of
nanomodified fine-grained concrete in-
creases in average by 20—-25% and bend-
ing strength — by 15-20%.

Addition of nanomodifier taken in the
quantity 0,0006% of cement mass pro-
vides the stable increase of strength char-
acteristics by 20—-25%.

The result of experiments deter-
mined that fine-grained concrete speci-
mens modified by carbon nanomaterials
«Taunit» harden in average by 50% faster
and during curing period their strength is
higher by 20-25% than that of common
concrete.

The given data are coordinated to
worldwide achievements. For example,
the work [16] investigated the influence
of multi-shell nanotubes (MSNT) config-
uration on the strength properties of ce-
ment matrix: long and short MSNT. The
tested specimens are made of cement paste
with low and high concentration of MSNT
(0,048% of weight and 0,08% of weight
(in respect to cement) accordingly). The
results of experiments showed that short
MSNT with concentration 0,08% are at
the first place by cement matrix compres-
sion strengthening and are at the second

http://manobuild.ru/magazine/nb/Nanobuild_5_2012.pdf

K coaepXxaHuro



2012 - Tom4 - N25/2012 - Vol.4 - no. 5

porkue MYHT c kounenrpamueir 0,08%
3aHMMAIOT IIEPBOE MECTO II0 YIIPOUYHEHUIO
IeMEHTHO MAaTPUIIHI Ha C;KAaTHE U BTOPOE
MeCTO II0 YIIPOUHEHUIO Ha u3ruo, a JJIuH-
uele MYHT c¢ xoumeurpamueit 0,048%
3aHUMAIOT IIEPBOE MECTO IO YIIPOUHEHUIO
Ha 13rub ¥ BTOPOE MECTO II0 YIIPOUHEHU IO
Ha CyKaTue, HEMHOTHMM yCTylas KOpOT-
KkuM. CxXo’Kue JaHHBIE ITOJYYeHBI B pabo-
Te [17] c BHeceruem MYHT B KosmmuecTBe
0,5% oT Macchl IeMeHTa: IIPOM3OIILIO0
yBeJIMUeHUE IIPOYHOCTH II0 CPABHEHUIO
C KOHTPOJIBHBIM oOpasioMm Ha 30% wnan
yBeauuenue 10 10,08 MIla B cpaBHeHUU
¢ 7,73 MIla xouTposbHOTO OoOpasia (gaH-
HbIe TIOJIYUYEeHbI HA 28 IeHb).

B pa6Gore [18] uccnemoBano BamAHUE
MOAU(UITUPOBAHUA 00pas3I[OB MEJIKO3ep-
HHUCTOrO OeToHA YTIJIEPOAHLIM HaHOMA-
TepuajoM, (QYHKIIMOHAJIU3UPOBAHHBIM
KapOOKCUJIBHBIMH TpymnmamMu. Pacxop
YHM cocrasaan 0,0006% ot maccsl 1e-
MeHTa. Pe3ysbTaThl TECTOB OBLIM CJIEdy-
oIue: HanbOJIbIIINN TPUPOCT IPOYHOCTU
nan YHM «Tayuur M», KOTOpPBI cO-
cTaBJAN Ha cokatue 26% , B TO BpeMs KaK
IIPOYHOCTH Ha U3rub He U3BMEHUJIACh JU00
yxyamuaachk Ha 25% B 3aBUCUMOCTU OT
runa YHT «Tayaur».

B pab6ore [17] 3a cuér Bemerus 0,5%
COOH-MVYHT Ovlna yBeaudeHa MIpPOY-
HOCTB Ha cykaTue 10 19% , B To BpeMsA KaK
mpenes HA u3rub yBeauwuwniicsa Ha 25% .

CMmecu, B KOTOPBIX HAXOAUJINCH (QYHK-
nuonanusupoBadabeie Y HT-COOHs, mo-
KasaJIu CYIeCTBEHHOE YBeJIMUeHE TPOY-
Hoctu npu cxkartuum [19]. Camoe 3mHauu-
TeJIbHOe yBesqnueHue — moutu Ha 0% —
mocrturaercss B coegumHenun 22MK10,
comepskamtem  0,045%  YHT-COOHs.
IIpu srom sxsemnasap 21MK9 coxep:xkan
mouTu B Tpu pasa Oosbire — 0,15%, a
YHT-COOHs gan MeHbIINEe HOKasaTeJaun
(y oboux 00pasIoB BOAHO-IIEMEHTHOE CO-
OTHOIIIEHUE OJJUHAKOBO).

Nanobumm

place by bending strengthening; long
MSNT with concentration 0,048% are
at first place by bending strengthening
and at the second place by compression
strengthening, being a little inferior to
short MSNT.

The similar data were obtained in work
[17] when MSNT taken in quantity 0,5%
of cement mass was added. In this case
strength increased by 30% compared
with control specimen or it increased up
to 10,08 MPa compared with 7,73 MPa of
control specimen (data were obtained on
the 28th day).

The work [18] studied the influence
of modification of fine-grained concrete
specimens with carbon material func-
tionalized by carboxyl groups. Consump-
tion of carbon nanomaterials (CNM) was
0,0006% of cement mass. The results of
test were: CNM «Taunit M» provided the
biggest strength increase: compression
strength —by 26% , at the same time bend-
ing strength either stayed the same or de-
creased by 25% depending on the type of
CNT «Taunit».

In the work [17] due to introduction
of 0,5% COOH-MSNT the compression
strength increased up to 19%, at the same
time the bending limit increased by 25 %.

Mixtures with functionalized CNT-
COOHs showed significant rise of com-
pression strength [19]. The most signifi-
cant growth — nearly 50% — was achieved
in compound 22MK10 containing 0,045%
of CNT-COOHs. Speciment 21MK9 con-
tained almost three times more — 0,15%
but characteristics of CNT-COOHs were
less (both specimens had the same water-
cement ratio).

Basing on mentioned works we made
the followingconclusions:

1. Introduction of carbon nanotubes tak-
en in small and supersmall concentra-
tions leads to cement matrix strength-
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Ha ocmoBanum IIpUBEJEHHBIX pa60T

HaMu OBLIM CcHeJIaHbI CJIeAYIOIe BBIBO-
IbI:

1.

BBeJleHIe YIJIePOAHBIX HAHOTPYOOK B
MAaJIBIX ¥ CBEPXMAJILIX KOHIIEHTPAIIH-
SIX IPUBOAUT K YIIPOUCHUIO IIeMEHTHOM
MATPUILEI (IPOYHOCTE IIPU CHKATUM BO3-
pacraet Ha 20—30% );

. pyurnuonaausanusa Y HT cymrecrBen-

HO 3aBucut or tTuna Y HT, BciaexcTBue
Yero pasHATCA pPe3yabTaTbl, HO IIPU
HaJIe)KalleM BbIOOpPe YIJIEPOTHOTO
HaHoMaTepuaJja AeMOHCTPUPYET XO-
poiliye pe3yJabTaThl Ha IPOYHOCTh IIPU
coxkatum: 20-50% .

Bosiee moapoOHBIN aHAIU3 HCCIEI0BA-

HUA II0 HAaHOMOAW(DUIIMPOBAHUIO CTPO-
UTEJbHBIX MAaTepPUAJIOB ILJIaHUPYETCA
IIPeICTaBUTh B OMHOM U3 OJIMIKAKIIINX HO-
MepoB mMHTepHeT-KypHanaa «HanoTexHO-
JIOTUU B CTPOUTEJILCTBE» .

)
Nanobw%;

ening (compression strength increases

by 20—-30%);

2. Functionalization of CNT considerably
depends on the type of CNT, therefore
results are different but when carbon
nanomaterial is selected properly it
demonstrates good result in compres-
sion strength — 20—-50% .

Detailed analysis of research in the area
of construction materials modification is
planned to be presented in one of the next
issues of Internet-Journal «Nanotechnol-
ogies in Construction».

Dear colleagues!
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YyacTHUKN ONyOJMKOBAHHBIX MaTe-
pUaJIoB HECYT OTBETCTBEHHOCTHL 3a [0-
CTOBEPHOCTh IIPUBEJIEHHBIX CBEJIECHUM.
MueHUue oprKkoMmuTeTa MOKEeT He COBIIa-
IaTh ¢ MHEHUSIMU YYACTHUKOB, MaTepu-
aJIbl NMYyOJUKYIOTCSA C IIeJIbI0 O0Cy KmIe-
HUSA aKTyaJbHBIX BOIIPOCOB IIPUMEHEHU A
HAHOTEXHOJIOTUA ¥ HaHOMATEePHAJIOB
B cTpouTesbcTBe. OPrKOMUTET HE HECET
OTBETCTBEHHOCTU B3a COJep:KaHue »dJje-
MEHTOB PeKJIAaMbI B OTBETaX YUYaCTHUKOB.

OprroMuTeT HUCKPEeHHE IIPU3HATEJeH
BCeM, KTo npuHAJa yuactue B IV Mexay-
HapOJHOUM HAYYHO-IPaKTUUeCKOoH online-
KoH(pepeHnnu «lIpmMeHeHEe HaHOTEX-
HOJIOTHII B CTPOUTEJILCTBE». ¥ UUThIBAA
OrpaHUYEHHBIN 00beM JKypHalia, IIPU-
BeleHbl He BCe BOIIPOCHI M OTBETHI Ha
HuxX. OTBeTbl Ha BOIPOCHI HEKOTOPBIX
YYaCTHUKOB BBUAY X o0beMa IIPeaJIo-
JKeHO OonmyOJMKOBATH B BUJE OTAEJIbHBIX
crarbeii. [[nsa nmonyuyenusa 6oJiee IOJTHOMR
nHOPMAIIUM IIPOCUM 00paIaThbCsa K Op-
rasu3aTopaM.

The authors of the published materi-
als are responsible for the reability of
the information. Opinion of Organizing
Committee can be different from that of
participants; materials are published to
discuss the important issues concerning
implementation of nanotechnologies and
nanomaterials in construction. Organiz-
ing Committee is not responsible for the
presence of advertisement components
in participants’ answers.

Conference Committee is sincerely
grateful to all participants of the Third
International Theoretical And Practi-
cal Online-Conference «Application of
Nanotechnologies in Construction Indus-
try». Taking into consideration the lim-
ited bulk of the edition, not all questions
and answers have been published. In view
of the length of some participants’ it was
offered to publish them in the form of
the articles. Ask conference organizers
for more details.

Contact information

e-mail: info@nanobuild.ru

e-mail: empirv@mail.ru
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QUANTUM WAY TO THE NEW ERA OF ENTROPY MEASUREMENTS.
APPLICATIONS OF QUANTUM MECHANIGS.
Part Il

Tribophysical models on the basis of realization of the carbon-nitrogen and
proton-proton cycles of cold nuclear fusion resulting in a formation of helium
from hydrogen in the friction zone (internal and external) are considered.
The opportunities of obtaining competitive technologies based on scientific
investigations (Diploma N¢ 258, Diploma N¢ 277, Diploma No 289, Diploma
Ne 302, Diploma No 392, Diploma No 404) and quantum friction theory are
discussed.

Key words: cold nuclear fusion, helium wear, friction control, carbon and nitrogen
cycle, proton-and-proton cycle, helium superfluidity, quantum friction theory, nano-
tribology, enthropy, dynamic rigidity, relative wearability of metals.
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