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«HaHOTeXHOJIOTMH B CTPOUTEJILCTBE: HAyYHbI UHTEepHeT-3KypHAI» 3aperucTPUPOBaH
KaK caMOCTOATEeJbHOE CPeICTBO MaccoBoil nu(popmanuu B @enepaabHON CIyKOe IO
HaJ30pPY B c(hepe CBA3U U MACCOBLIX KOMMYHUKaIuii MUHUCTEPCTBA CBSA3U 1 MaCCOBBIX
KoMmMyHUKaIuit Poccuiickoit @egeparnuu (CBUAETEIHCTBO O PETUCTPAIIIU CPEACTBA
maccoBoi nHpopmanum I Ne PCT77 — 35813 or 31 mapra 2009 r.).
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YeHb BEIYIUX PEIleH3UPYyeMbIX HAYyUHBIX JKYPHAJIOB 1 U3JaHUU BrIciieir aTrecraiiu-
OHHOII KoMmuccuu MuHKcTepcTBa oOpasoBaHuda 1 HayKu Poccuiickoit @engepanuu, B
KOTOPBIX JOJIKHBI OBITH ONTYOJMKOBAHBI OCHOBHBIE HAYUYHbIE PE3YJIbTATHI JUCCEPTAIUHI
Ha COMCKaHWe YUeHO! CTeIlleHU JOKTOopa 1 KaHauaaTa HayK (pemenue [Ipesugnyma BAK
Muunobpuayku Poccun ot 19 peBpasa 2010 roga Ne 6/6 — http://www.vak.ed.gov.ru).

«HaHOTEXHOJOTUHU B CTPOUTEJBCTBE: HaAyUHbIN IHTEepHET-;KypHAJI» BKJIIOUEH B CUCTE-
my Poccuiickoro nHekca HayYHOTro IIUTUPOBAHN A, OCHOBHAS MH(POPMAIIUS O CTATHAX
pasmerlriaercs Ha caiite HayuHoii aeKTpoHHOI 6ubaunoreku (Www. elibrary.ru), BHecen
B MEXK/IYHapOAHYIO CUCTeMY TaHHBIX 10 nepuonnueckum uagaunuam (MCIIIN) mexny-
"HaponHoro Ilentpa ISSN (2075-8545) B r. [lapuske (PpaHIIUs), YTO ITO3BOJIAET 3HAYUM-
TEJIbHO PACIINPUTD UNTATEJIbCKYIO aYAUTOPHIO.

U3AATENIbCKASAl ITUKA

PemaknuoHHBINA COBET, peJaKINOHHAS KOJIJIETHA, KOJJIEKTHUB PeJaKIINU IIOAIeP:KITBAIOT
MIOJINTUKY, HAIIPaBJEHHYIO Ha COOJII0AeHIe IPUHIIUIIOB N3aTeILCKO STUKY, U IIPHU3HA-
IOT, UTO OTCJIe;KMBaHUE COOJIIOeHUA ITPUHITUIIOB U3AATeIbCKON (PeIaKIIMOHHON) 9TUKU
SIBJISIETCS OJTHOM 13 TJIAaBHBIX COCTABJISIOIINX PEIleH3nPoBanus u usganusa. OCHOBHBIE
MIPUHIIUIILI N30ATEeJIbCKON STUKHU 1 PEIleH3MPOBAHNSA OITyOJINKOBAHLI Ha CAliTe
http//www.nanobuild.ru.

ABTODBHI OITy0JIMKOBAHHBIX MATEPUAJIOB HECYT OTBETCTBEHHOCTD 3a JOCTOBEPHOCTH IIPU-
BeleHHBIX CBeJeHII 1 ICI0Jb30BaHNe JaHHbBIX, He IIOAJeKall[NX OTKPBITOM IIyOJINKa-
nuu. Pegakmus ocraBiiser 3a co00¥ IpaBO BHECEHUS PeIaKTOPCKOM npaBKu. MHeHUe
peaKIy MOJKET He COBIIaIaTh C MHEHUSIMY aBTOPOB, MaTepPUaJbl MyOJIUKYIOTCA C IIe-
JIbIO OOCY KAEHUS aKTYaJIbHBIX BOIPOCOB. Peakiiusa He HECET OTBETCTBEHHOCTH 3a CO-
IepskaHue pexkjgaMbl 1 o0baBieHui (R).

Astopckue nmpaBa npuHaaiae:xar OO0 «ITHT «HamoCrpouteabcTBO», I00asd meperme-
YaTKa MaTepPUaJIOB IIOJHOCTHIO MU YACTUYHO BO3MOYKHA TOJIBKO C IUCHMEHHOTO pas-
pellleHus pefaKIluu.
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V MEXXAVHAPOQHAS HAYYHO-NPAKTUYECKASA
ONLINE-KOH®EPEHLUA

«MPUMEHEHME HAHOTEXHOJIOrMM

B CTPOUTENBCTBE»
(15-16 MASl 2013 r.)

THE V INTERNATIONAL THEORETICAL AND PRACTICAL
ONLINE-CONFERENCE

«APPLICATION OF NANOTECHNOLOGIES

IN CONSTRUCTION INDUSTRY »
(15-16 MAY 2013)

Hurepuer-mopraa NanoNewsNet (www.nanonewsnet.ru) 1 3JieKTpOHHOE U3TaHHE
«HaHOTEXHOJIOTMH B CTPOUTEILCTBE: HayUYHbIil UHTepHET-KypHAJI» (WWW.nanobuild.ru)
coBMecTHO mpoBesu V MeskayHapoaHy0 HAyYHO-TIPAKTHYECKYI0 online-koHdepeHIinio
«IIpuMeHeHNe HAHOTEXHOJIOTHI B CTPOUTEJIbCTBE». B Hell MPUHAIN yyacTHe Beaylue
y4eHble M crnemuaauctsl Poccuiickoin akageMuum HayK, PoccHiicKO# WH:KeHEepPHOM
akagemuu, Poccuiickoil akageMnn apXuTEeKTypsl U cTpouteasHbix Hayk, POCHAHO,
HayuyHo-TeXHMYECKOTO I[eHTpPa MpPUKJIATHBIX HaHOoTexHoJoruu (r. CaHkT-IleTepoOypr),
MeskayHApOTHON WH:KEHEePHOU akageMuu, MesKIyHApOTHOTO COI03a JKCHEPTOB M
JadopaTopuil 10 MCIBITAHUIO CTPOMTEJBHBIX MATEPHAJIOB, CHCTEM M KOHCTPYKIIUMA
(PUJIEM), pykoBOOUTEJIM H CIIEIHAJUCTHI OPraHU3AIUNA M MPEINPHUATHII, YUYeHbIe,
nmpenoaaBaTed By30B, coTpyaHukn HUU u HayuyHBIX IIEHTPOB U3 PA3JIUYHBIX PETHOHOB
Poccuu, crpan 01m:KHEro 1 JaJbHEr0 3apy0esKbi.
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Internet-portal NanoNewsNet (www.nanonewsnet.ru) and electronic edition
«Nanotechnologies in Construction: A Scientific Internet-Journal» (www.nanobuild.ru)
jointly held The V 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.

Karouessie cioBa: online-KoudepeHInsa, HAHOTEXHOJOTHUN B CTPOUTEILCTBE, HAHOIIOKPhI-
THSA, HAHOCTPYKTYPUPOBaHNe, HAHOLO0ABKY, HAHOAMCIIEPCHbBIE OMYJIbCUN 1 CYCIEH3UN, HAHOMO-
In(PUKATOPBI, HAHOTPYOKM, HAHOM3O0IAIMOHHEIE ITIOKPBITHI.

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

ComnpeacenaTesn OprkOMUTETA KOH()EPEHIINHU:
Co-chairmen of Conference Organizing Committee:

T'YCEB Bopuc Baagumuposuu — riIaBHBIN peqaKTOp SJIeKTPOHHOTO U3TaHU
«HaHoTeXHOJIOTHH B CTPOUTEILCTBE: HAYUHBIN MHTEepHEeT-2KypHAaJI»,
compecenaTesib Briciiero nH:keHepHoTo coBeta Poccuu, npe3uneHT Poccuiickoit
1 MeXayHapoaHON NHIKEeHEePHBIX aKaAeMuil, uwieH-KoppecnougeuT PAH,

I-p TexXH. HAyK, npogeccop

GUSEYV Boris Vladimirovich — Editor-in-Chief of Electronic Edition
«Nanotechnologies in Construction: A Scientific Internet-Journal»,
Co-chair of the High Engineering Council of Russian Federation, President
of Russian and International Academies of Engineering, Associate Member
of RAS, Doctor of Engineering, Professor

TEJIUYEHEKO Banepuii UBanoBuu — pexTop HarnonaabHOTO
HCCJIeT0BATEIBCKOTO YHUBepcUTeTa « MOCKOBCKUI rocyfapCTBEHHBIH
CTPOUTENLHBIN YHUBEPCUTET» , akaneMuk PAACH, sacyKeHHBIN fedaTesrb
Hayku P®, 1-p TexXH. HAayK, Ipodeccop

TELICHENKO Valerij Ivanovich — Rector of National Research University
«Moscow State University of Civil Engineering», Academician of RAASN,
honoured worker of science RF, Doctor of Engineering, Professor
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OpraHu3aunoHHbIi KOMUTET
Conference committee

BEJIOB Baagumup BraguvupoBuy, IpopeKTOp II0 MHHOBAIIMOHHOH U HAyYHO-00pa3oBaTeIbHOMH JeaTeabHocTH TBep-
CKOT'0 TOCYJapCTBEHHOT'0 TEXHUUYECKOTO YHUBEPCUTETA, 3aB. Kadepoii IPOM3BOACTBA CTPOUTEIbHBIX U3NEINH 1 KOH-
cTpykiuii, IloueTHbIi pabOTHUK HayKu U oOpasoBaHus TBepckoit obaactu, coetnuk PAACH, n-p TexH. HAyK, IPO-
(eccop

BELOYV Vladimir Vladimirovich, Vice-rector on innovation and scientific-educational activity of Tver State Techni-
cal University, Chair of the Department «Processing of building materials and structures», Honourable Worker of
Science and Education of the Tver Region, Doctor of Engineering, Professor, Adviser of Russian Academy of Archi-
tecture and Construction Sciences

KAJIOKHBIN Cepreii Bragumuposuy, uies Ilpasieans OAO «POCHAHO», coBeTHUK npescenarens IIpaBieHus
0OAO «POCHAHO» mmo HayKe — I'IaBHBIN YUEHBIH, I-P XUM. HAyK, IIpodeccop

KALYUZHNYI Sergey Vladimirovich, Member of the Executive Board of RUSNANO, Advisor to CEO — Chief
Scientist, Doctor of Science (Chemistry), Professor

KOPOJIEB EBrenmii BanepbeBud4, TUPEKTODP HayYHO-06pa30BaTeJIBLHOTO IEHTPA MO HampaBieHuio «HaHOTexHOJIO-
run», HanmoHaIbHBIN MCCIeq0BATEIbCKUNA YHUBEPCUTET « MOCKOBCKUI IrOCYIapCTBEHHBIN CTPOUTENbHBIN YHUBEPCHU-
TeT», I-p TeXH. HayK, IIpodeccop

KOROLEYV Evgenij Valerjevich, Director of the Research and Educational Center «Nanotechnology», Moscow State
University of Civil Engineering, Doctor of Engineering, Professor.

IIntep dox. M. BAPTOIIL, npodeccop Koposesckoro Yuusepcurera Besndacra (Berukobpuranus), npeacenareisb Tex-
HUYECKOr0 KOMUTETA M0 HAHOTEeXHOJIOTUAM B CTpOUTeNbHBIX MaTepuanax PUJIEM (2002-2009 rr.), ObIBIINI PYKO-
BoauTenb IIIoTIaHICKOTO IIEHTPa 0 HAHOTEeXHOJIOTUAM B CTPOUTEJILHBIX MaTepuasiax (YHuBepcurer 3amagaoii [1lor-
JIaHINN)

Prof. Peter J.M. BARTOS, The Queen’s University of Belfast, UK, Chair of RILEM Technical Committee TC 197-
NCM on Nanotechnology in Construction Materials (2002—2009), former Head of Scottish Centre for Nanotechnology
in Construction Materials (University of West Scotland)

Anrtonno IIOPPO, nupekTop mo passuTuio 6usHeca KoucaaTuurosoi rpynnsl TECNALIA — VMccaenoBanusa u MHHOBA-
uuwu, Vcnauwus; npuriaaitessbiin npodeccop IIoTaaHmacKoro mesHTpa o HaHOTeXHOJIOTUAM B CTPOUTEJbHBIX MaTepua-
nax (Yuusepcurer Sananuoit [llornangmm)

Dr. Antonio PORRO, Business Development Director of TECNALIA Research & Innovation, Spain; Officer Visiting
Professor University of West Scotland

IIOHOMAPEB Annpeit HukomaeBuu, resepansubiil qupekTop 3AO «Hayuno-rexunueckuii Ilentp IIpukmagarsix Ha-
HOTEeXHOJIOTUI » , TPO(. NHIKEeHepHO-cTpouTeabHoro gaxkyabrera CIIGI'TIY, Buie-npesumenT HaHoTeXHOJIOTHUYECKOTO
obmrectsa Poccuu;

PONOMAREYV Andrey Nikolaevich, Director General of JSC «Scientific-Technical Center of Applied Nanotechnolo-
gies», Professor of Saint-Petersburg State Polytechnical University, Vice-President of the Russian Nanotechnologi-
cal Society

COBOJIEB Koucrantun I'ennagueBud, n01eHT ¥YHuBepcuTera Bruckoncuu-Muiyoku, mpeacenareiab TexXHUUECKOro
komutera ACI 236D o HanoTexHoJorusam B 6etone, CIITA

SOBOLEYV Konstantin Gennadievich, Associate Professor of University of Wisconsin-Milwaukee, USA, Chairman
of Technical Committee ACI 236D on nanotechnologies in concrete of American Concrete Institut

DAJIUKMAH Bsauecnae Pysumosuu, Hanmonanwusiii generat PUJIEM B P®, unen Bropo PUJIEM, nepsbiit 3aM.
npexncenarens TK 465 «CrpourenscTBo» Poccrargapra, mpodeccop MI'CY

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

®UTOBCKUM Oxer JIsBoBMY, NelicTBUTENbHBIN uleH EBpomeiicKoil akajeMuu HayK, MHOCTPAHHBIH uneH PUA
u PAACH, raasubrii pegaxTop kKypHaso SITA, OCJ u RPCS, ngupexrop kommnauuu «Nanotech Industries, Inc.»,
Kanmudopuus, CIITIA, gupexTop MeskIyHapoJHOI0 HAHOTEXHOJOIMUYECKOT0 MCCIef0BaTeILCKOro meaTpa «Polymate»
(Aspaninb)
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FIGOVSKY Oleg L’vovich, full member of European academy of Science, forein member of REA and RAABS,
Editor-in-Chief of SITA, OCJ u RPCS, Director of «Nanotech Industries, Inc.», USA, and Director of International
nanotechnological R&D Center «Polymate» (Israel)

Cypengpa II. IITAX, npodeccop yauBepcurera Youarepa II. Mepdu, nupekTop mepBoro, obiienpusHanuoro Hamumo-
HaJIbHBIM HAYYHBIM (QOHAOM HAYKU W TEXHOJIOrnu, I{eHTpa mepcrneK TUBHBIX eMeHTHBIX MaTepuasioB CeBepo-3amai-
HOT'O YHUBepcuTeTa IBAHCTOH, mraT Unnunoiic, CIIIA; mouerHsIi podeccop ['OHKOHICKOTO IOIUTEXHUUECKOT'0 YHU-
BepCUTeTa, IIOUYEeTHBIN mpodeccop yHuBepcuTera L'Aquilla u THAUIACKOr0 TEXHOJOTUYECKOT0 UHCTUTYTa, MyMmbaii,
Nugusa

Surendra P. SHAH, Professor of Civil Engineering in Walter P. Murphy University, and Director of the pioneering,
internationally recognized National Science Foundation Science and Technology Center for Advanced Cement-Based
Materials (ACBM) at Northwestern University, Evanston, IL., USA, Honorary Professor at Hong Kong Polytechnic
University and Honorary Professor at L’ Aquilla University and the Indian Institute of Technology, Mumbai, India

Me:xayHapoaHass HaydYHO-TIpaKTHUecKas online-KoudepeHnusa

«IIpuMeHEeHNEe HAHOTEXHOJIOTUH B CTPOUTEJHBCTBE» MIPOBOAMNJIACH
caenyiomum obpasom. OpraHm3aTopbl 3aldyCTUJIM MeXaHU3M IIPOBeje-
Husa online-koHpepenmuu. Iloceturenu caiiTtoB (Www.nanonewsnet.ru u
www.nanobuild.ru) 3agaBasiu Bopockl y4acTHUKAM KOH(EPEHITUH 10 dJIeK-
TpoHHOI mouTe (e-mail: info@nanobuild.ru u e-mail: empirv@mail.ru).
OprromuTeT 000011 BCe BOITPOCHI M HAIIpaBUJI nX yuacTHuKam. IIpeasara-
eM Bamtemy BHUMaHUWIO OTBEThI YYaCTHUKOB KOH(EPEHITUU Ha BOIIPOCHI I10-
ceTUTeJIell HAIIIUX CAlTOB.

I'YCEB Bopuc Banagumuposuu,

TJIABHBIA PeJaKTOP 3JEeKTPOHHOro usganusda « Hanorexuo-
JIOTUM B CTPOUTEJIbCTBE: HAyUYHbIM UHTEpPHET-KypHAT »,
npe3uaeHT Poccuiickoit 1 MesxayHapoaIHOM UHKEeHeP-
HBIX aKaJIeMHUii, compeaceaaTe]ab Beiciiero nH:KeHepHO-
ro cosera Poccuu, uien-koppecnougeHT PAH, skcept
POCHAHO, 1oKTOp TeXHNYECKUX HAYK, Ipodeccop

YyacTHUKU KOH(pEpeHIIUN IOCTATOUHO IIOAPOOHO OTBETUJIM HA BO-
IIPOCHI, CBABAHHLIE C NPHMMEHEHNEeM HAHOTeXHOJIOTMH ¥ HAaHOMAaTEePUAaJIOB
B CTPOUTEJILCTBE, IIOATOMY 00Jiee TOAPOOHO OTBEUY KaK IJIaBHBIN pegaKkTop
DJIEKTPOHHOTO n3gaHus « HaHOTEeXHOJJOTUHY B CTPOUTEILCTBE: HayuHbIi MH-
TEePHET-’KYPHAaJI» Ha BOIPOCHI, apeCOBAHHBIE PETAaKIIUA.
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5. Humepnem-acypuan «Hanomexnonozuu 6 cmpoumensvcmee» npo-
6odum yoce 5-10 online-kongepenyuro «IIpumenenue Hanomexwnonozuil
6 cmpoumenvcmeée». OuLenb XOpouLo, Wmo cneyuaiucmsl U3 pa3niuiHovLx 00-
aacmeil cmpoumenbcmea excezo0Ho mozym 3a0amdv 60NPOCH. U NOLYHLUMb
K6anu@puyupoarnnvie omeemosl. OMeLeCmeeHHblxX U 3apYyobercHbLX IKcnep-
moé. Kpome mozo, mamepuanvt. KoHpeperyuu 0ocmynHovl HA PA3AULHBLX
UHMmMepHem-pecypcax, imo Yyeéenruiuéaem KOLUYECME0 CNeyuarucmoas,
Komopule mozym ¢ Humu o3nakomumsvca. Cnacubo opzanuzamopam 3a eé
npoéedenue. Ho ne paccmampueaem nu pedaxyusa u3ddanus npoéedenus
KOH@epernyuu 6 04HOolU popme? Imo no3eonuno 6vt, c moell MmoUKU 3PeHu,
60on1ee nn1000mMEoOpPHO 06cyrdameb npobrembl. pa3eumMUs HAHOMEXHOL02ZULL
6 cmpoumenvcmeée, a makxice Haradums denosvie céazu?

B. Kapmnos, a-p TexH. HayK

YBaxxkaembiit B. Kapmnos!

Cmacu60 3a BBICOKYIO OIleHKY online-KoH(pepeHiiuu «IIpumenenue Ha-
HOTEXHOJIOTUI B CTPOUTEJILCTBE», KOTOPas IIPOBOAUTCSA y:Ke B -1 pas. 3a
9TH T'OJABLI OHA CTaJIa CBOEOOPA3HBIM «MasAKOM» B 00JIACTH HAHOTEXHOJIOTHIA
B CTPOUTEJABCTBE. Pe3yIbTaTOB €€ JKAYT U MUIINYT NNChbMa B PeIaKI[UIO C BO-
mpocamMu. Pemakiiusa mMoCTOAHHO COBEPIIIEHCTBYET METOAbI €€ ITPOBEIEeHU .
CrnemyeT OTMETUTD, UTO JaHHaA (pOpMa IIPOBEEHUA MEPOIIPUATUN B HACTO-
sIee BpeMsA CTaHOBUTCA Bce 0oJiee IOITYJIsApHA U HMCHOJIb3yeTCsA B Pasjamy-
HBIX OTPAacJIAX 9KOHOMUKU B Hallleil cTpaHe u 3a pyodesxom. Ho mpoBeneHme
KOH(epeHIIMN B OUHOI (popMe MO3BOJIMJIO OBbI, AeHICTBUTEIBHO, 00Jiee TJIOo-
IOTBOPHO 0OCYAUTH HMPOOJIEMbI, HAJIAAUTH AeJ0BbIe CBsA3W. Bech Bompoc —
B (pmHaHCUpPOBaHUU KOH(pepeHIuu. Ecam B majabHENIIeM ITOSABATCS CIIOH-
COPBI — MBI TOTOBBI PACCMOTPETH BO3MOXKHOCTh OPTraHM3AI[UM TaKOTO pozaa
MEPONPUATUA, 1, C yueToM nMeronierocsa B Poccutickoit 1 MexxagyHapogHBIX
WH)KEeHEPHBIX aKaJeMUAX ONbITa, CAEeJIaeM 9TO Ha BRICOKOM ypoBHe. Kpome
TOro, MbI ¢ pekTopom MI'CY mpodeccopom Tenmuernko B.U. aBiasemcs co-
npencepareaamu 11 Me:xayrapoauoii u II1 O6miepoccuiickoii KOH(pepeHI[uit
Mo 6eTOHY M KeJjie300eTOHY, KOTOpasa MPOXOAUT MO AeBU30M «BeToH m Ke-
J1e300eTOH — B3TJISA B OyAyIlee», M HaleeMCs, UTO II0 BOIIPOCAM HAHOTEXHO-
Jgoruii OyaeT c(popMUpOBaHa OTAeIbHAA CEKITUA.

16. 3a nocnednee épemsa, cyda no nYybAUKAYUAM, PACUUPULACH 2e-
ozpajgus aemopoé Humepnem-mcypnana «Hanomexnonozuu 6 cmpo-

e |8
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K coiepXKaHuIo



2013 - Tom S5 - N24 /2013 - Vol.5 - no. 4 NanObLm

V Mexaynaponnaa Hay4Ho-npakTuyeckas online-xonghepenuyns «lipumeHeHne HaHOTEXHONOMUIl B CTPOUTENbCTBE>

umenvcmeée», HYpHan cman mei0YyHAPOOHbBLM, LMO TNONLOHUMELLbHO
cKa3vléaemcs HaA e20 co0eprHaHuU, a 6 cocmase pedaKyUOHHO20 cO6ema
U pedaKyUOHHOU KoaNezuu U30AHUA npaKmuiecku Hem 3apybexcHbLX
YUeHbLX U IKCnepmod. Imo noaumura pedaxyuu?

H. KporoB, TOKTOpPaHT

YBaxxkaembiit H. Kporos!

IelicTBUTEIBHO, UHTEPHET-KYPHAJ «HaHOTEXHOJOTUM B CTPOUTEIIb-
CTBe» TOJIy4yaeT Bce 0OJIblllee pacOpPOCTpPaHEHMWe, PacTeT YMCJIO MeXKIyHa-
POAHBIX MEPONPUATHI, B KOTOPBIX H3JaHWE NPUHUMAET ydacTue U UH-
(hopMaIMOHHYIO TOAAEPIKKY KOTOPBIX OHO ocymiecTBiaseT. Cpenu HUX:
mexxayHaponuada «IlemenTHas ToproBad Kou(pepennusa» (Typiusa, r. Cram-
oya), Me:xkagyHapoaHbI CKOJIKOBCKUII CaMMUT TBOPIIOB MHHOBAIIIOHHOM 9K O-
HOMUKU, MeXIyHapoaublil ¢hopym no HanorexHosoruaMm RUSNANOTECH
(Poccus, r. MockBa), 4-11 MeXIyHAPOAHBIA CUMIIOBUYM IO HAHOTEXHOJIO-
ruaM B ctpoutenbcTBe NICOM4 (I'peniusa, r. Arumoc Hukomaaoc), 3 ¢uar-
MaHCKHe BBICTaBKU cTpouteabHoil muayctpum 2013 roma — BATIMAT,
INTERCLIMA+ELEC u IDEO BAIN (®paumusa, r. I[lapux) u gp. ITo npu-
BeJIO K TOMY, YTO pacIlIupuiach reorpadgusa aBTOpPOB, BOSHUKJIA HACYIITHAS
HeOO0XOIMMOCTh KOHCYJIbTAIIHA 0 uX nyoaunkamnuaMm. Ilosromy, mo npocsoe
perakIiuy U3aHus, B paboTe peJaKIIMOHHOTO COBETA U PEIaKIITMOHHOMN KOJI-
JIeTUU JI00e3HO COTJIACUJINCHh YUaCTBOBATH M BOIILJIM B UX COCTaB BeAYyIIUE
3apy0erKHbIE YUEHbIe M AKCIIEPTHI, KOTOPBIE YK€ MHOTO JIET COTPYIHUYAIOT
¢ HAIIIUM U3JaHUEM, dTO:

®UTOBCKUI Oser JIpBoBMU, meHCTBUTENbHBIN ujleH EBpomeicKoil
aKageMuu HayK, nHocTpaHHBIN wied PUA u PAACH, riaBHBIN pegakTop
skypHaaos SITA, OCJ u RPCS, nupexTop kKomnaunuu «Nanotech Industries,
Inc.», Kaaudopuusa, CIITA, gupexTop MexayHAPOLHOTO HAHOTEXHOJIOTH-
YeCKOI'0 MCCJIeIOBATEIbCKOTO IleHTpa « Polymate» (M3paunb);

ITutep M:x. M. BAPTOIII, mpodgeccop Koposesckoro YHuBepcurera
Bendacra (BeaukoOpuranmus), npencenareab TeXHUUECKOT0 KOMUTETa IO
HAHOTEXHOJIOTUAM B CTpOUTeNbHBIX MaTepuasiax PUJIEM (2002—-2009 rr.),
ObiBIIUiT pykKoBoauTeab IIloTIaHACKOTO IIEHTPA @O HAHOTEXHOJOTUAM
B CTPOUTEJNIbHBIX MaTepuajgax (Yuusepcurer 3anaguoi Illornannun);

COBOJIEB KonucrauTtuu I'emHagmeBud, ImpenacegaTesib TexXHUUECKOTO
komurera ACI 236D o HaHOTeXHOJIOTHUAM B O€TOHE, OIeHT Y HUBepCUTeTa
Buckoucun-Munayoku (CIITA).

O
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TEJINYEHRKO Banepuit ©BanoBuu,

JTOKTOP TEXHUYECKUX HAYK, mpodeccop, akagemurk PAACH,
pexTop HanimoHaIbHOTO HCCIET0BATEIBCKOTO
MoOCKOBCKOT0 rocy1apCTBEHHOTO CTPOUTEJIHLHOTO
YHUBEPCUTETA

3. Bedemca nu nodzomoeéka cneyuanucmoé 0ns npednpusamuil, Ko-
mopuie 6yOdym HenocpedCmMeEeHHO Y1acmeo6amsv 6 npou3godcmaee mame-
puanosé u u3denull c UCNONb306aAHUEM HAHOMEXHONLO2UU?

I'de u kakxum o6pazom?

C. BonoB, TexHoJOT (YKpanHa)

IToATOTOBKY CIEIMAJNCTOB IJA Pa3JIUYHBIX 00JacTell HaHOTEXHOJIO-
T'UH OCYIIECTBJIAIOT OKOJIO COPOKA POCCUICKUX yupeskaeHuii. Kak nmpasuJio,
9TO HAYUYHBbIE MOIpa3ieaeHNUs IPU 00pa30BaTEJIbHBIX YUPEIKICHUAX UJIN YU-
pe:xkaenusax PAH. ITogroroBka crenmuajmncToB, KOTOPbIe OYAYT yU4acTBOBATH
B pa3paboTKe M IITPOMBBOJCTBE HAHOMOAM(MUIIMPOBAHHBIX CTPOUTEJIbHBIX
MaTepHuaJioB U U3AeJNN 13 TAaKUX MaTEPUAJIOB, BBIIIOJHAETCA, B YaCTHOCTH,
B MOCKOBCKOM roCyZapCTBEHHOM CTPOUTEJILHOM YHUBeEpcHUTeTe U B Bejro-
POACKOM I'OCYyJapCTBEHHOM TeXHOJOTUUECKOM YHUBEPCUTETE.

ChopmMupoBaHHOE B HAIllEM By3e HaydYHOE MOJpasieeHre HaHOTEeXHO-
Jorm4yecKoi HampaBjaeHHocTu — HayuHo-oOpasoBaTeJIbHBIN IIEHTP IO Ha-
npaBiaeHuio « Harnorexuoaoruu» (HOLl HT) — opueHTHPOBaHO HE TOJBKO Ha
paspaboTKy HOBBIX MaTepPHAaJIOB IJIA CTPOUTEJILCTBA (XOTs ATa 3ajava U sAB-
JsieTcAa IPUOPUTETHOM), HO M HA IMOATOTOBKY WHHOBAIIMOHHO-OPUEHTUPO-
BaHHBIX CIIEIIUAJIMCTOB IJIsI CTPOUTEJILHOI OTPACJIN.

B TecHOM cOTpyaHUYECTBE C IIPEeACTAaBUTEIAMU Kadeap obIeHayYHOTO
nukJa (pusuka, oomniasa XxumMus) Oblan paspadoTaHbl: YUeOHBIN ILJIAH 1 HOP-
MaTUBHBIE TOKYMEHTHI JUCITUILJINH 10 MarucTepckoii mporpamMmme « Harmomo-
IU(PUIITPOBAaHHBIE CTPOUTEIbHBIE KOMIIO3UTHI OOIIIECTPOUTETHHOIO U CIIe-
nuajabHoro HazHaueHusd» . C 2012/13 yue6HOTO roga HayaTo UTeHue JeKITIi,
IIpoBeJleHMe JIabopaTOPHBIX 3aHATHI. BegeTcsa MOATOTOBKA K U3IaHUIO CIIe-
MUaJIN3UPOBAHHBIX YUEOHBIX IIOCOOMH 1 METOAMYECKUX YKa3aHuil 11 Jabo-
PaTOPHBIX PabOT, BLIIOJHAEMBIX Ha COBpeMEeHHOM 000PY/IOBAHUU.

Mge1 yaensem 0OoJibIlIoe BHUMaHUE (POPMHPOBAHUIO COCTABaA yYal[UXCH.

I ————————————— e ()
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IIpu mayuHO-00pa3oBaTeJIHLHOM IIEHTPE AEHCTBYIOT HAyUYHBLIE KPY:KKH ecTe-
CTBeHHO-HAYYHOM M IIPUKJAJHON HalpaBiieHHOCTH. Ilocelalinue ux mpemn-
CTABUTEJU CIEIHAJUTeTa M O0aKajlaBpuaTa BIOCJIEACTBUU IPOMOJIMKAIOT 00y-
yeHHNe B Marucrparype. MHOrue n3 MarucTPoOB — 9TO Te, KTO PaHee IPOXOIUI
B HAYYHO-00pa30BaTEeJILHOM IIeHTPe YUeOHYIO 1 IPOM3BOACTBEHHYIO IIPAKTUKY .

6. Karxue évicuuue yuebHnvle 3a6edenusn ocyuecmenaiom (nianupyom
ocyu,ecmenamsv) no020mo6Ky Cneyuaiiucmos 6 o6aacmu HAHOMEXHOLO-
2utl 6 cmpoumenvcmeée? Kozda nnanupyemca ux évinycrk? Bydoym au onu
3aHUMamMbca HAYLHOU OeamenbHOCMbI0?

B. Kapnos, a-p TexH. HayK

Bomnpocam moAroToBKHU CIEIIMAJINCTOB AJIs HAHOTEXHOJOTUH OBLIO yIe-
JeHO OoJbIlloe BHUMaHMe Ha mnpoireniieM 1 uiouada B CarkT-IlerepOypre co-
BelIaHNU PEKTOPOB BY30B — yuacTHUKOB HarumoHaIbHOM HAHOTEXHOJIOTH-
yeckoii cetu. Cpenu Tpuanatu imectu yuacTaukoB HHC, nmpeacraBuBIInx
MHPOPMAIIUIO O CBOEH AeATeJbHOCTH, TOJLKO JIEBATHh peajn3ylT o0paso-
BaTeJIbHBIE IPOTPAMMbI, CBSI3aHHBIE C MaTepuaJIOBeIeHIeM U TeXHOJIOTHUEHN
HAaHOMOAU(PUITMPOBAHHBIX KOMIIO3UITMOHHBLIX MaTepuajaoB. ITo — MocKoB-
CKUI ToCcymapCTBEHHBIN CTPOUTEJbHBINI yHUBepcuTeT, IlepMcKkuii Hammo-
HaJbHBIN HCCJIeNOBATEJILCKUN IMOJINTEXHIUECKUN YHUBEPCUTET, Besropon-
CKU rocyJlapCTBEHHBIN HAIIMOHAJbHBIN MCCJIEI0BATEIbCKIN YHUBEPCUTET,
MocCKOBCKUM MHCTUTYT CTaJU U CILIaBOB, HalimoHaIbHBIN MCCIeI0BATEb-
ckuii yuusepcuter MUIT, CapaToBcKuii rocygapCTBEeHHBIH YHUBEPCUTET
umenu H.I'. Yepusimmesckoro, Cesepo-BocTounblil (hemepabHbIN YHUBEP-
curer numenu M.K. AmmocoBa, ToMCKUIT IOMIUTeXHUUYECKUIT YHUBEPCUTET,
YpumcKuil rocy1apCTBEHHBIN aBUAIIMOHHBIN TEXHUIUYECKUN YHUBEPCUTET.

3a UCKJIIOUeHNEeM BeyIIero By3a cTpouTeabHOro npoduasa — MI'CY — uu
OIUH 13 IepeuncjaeHHbIX yuacTHIKOB HHC He BLIIIOJIHSAET HEeIloCpeoCTBEeH-
HO IIOJITOTOBKY CIIEIIMAJIMCTOB IJIA CTPOUTEJbHOM oTpacau. IloaTomy nmeH-
HO MI'CY npuHaaIe:XuUT BeAyIad POJb B IIOATOTOBKE TAKUX CIEI[NAJIICTOB.

3aBepilieHre OOYYEeHMS MEePBOM T'PYIIbl CIEIIUAJNCTOB COCTOUTCS
B 2014 roxy. MHOrme 13 HUX KeJalOT IPOJOJIKUTH AaJbHelInee o0yueHe
B acuupaHType mo cuenuaibHocTu 05.23.05 «CrpouTenbHbIe MaTepPUAJIbI
u uaneans». OQHOBPeMeHHO ¢ o0ydeHHeM B acIIMPaHType OHU OyAyT IIpu-
HUMAaTh aKTHBHOE ydyacTue B padore Hayuno-oOpasoBaTe/IbHOTO I[eHTPA 10
HampaBiaeHuo «Hanorexromoruus» MI'CY.
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CnenuanucTbl Hay4YHO-UHHOBAIIMOHHOTO 00pPa30BaTeJbHOTO I[eHTPa
«HaHocucTEeMBI B CTPOUTETHLHOM MaTepHuaioBeleHU » BeJIropoacKoTo rocy-
ITapCTBEHHOI'O TEXHOJIOTMYECKOT0 YHUBEPCHUTETA OTMeUatoT, uTo B 2012 roxy
uMHu OB anmpoOupoBaH oOpasoBaTeNbHBLIT MOAYJIb «OCHOBBI HAHOTEXHO-
JIOTUH B cTpouTeabcTBe». OMHAKO 9TOT MOAYJIbL OBLI peaju3oBaH B popme
IUCTAHIIMOHHOTO oO0yueHmuA. [lo HalemMy MHEHUIO, TAaKOU MeTOa OOydeHUA
ycrymnaerT B 3(EKTUBHOCTU 3aHATUAM B JaO0OpaTOpUAX, OCHAIIEHHBIX CO-
BPEMEHHBIM 000DPYIOBaHUEM.

17. Kakxum obpa3om ocyu,ecménsemcsa nodzomoéKa cneyuaiucmos

6 obracmu HaHOMexHONo2UllL 6 cmpoumenvcmee 3a pybdemcom (6 CIIA,

H3spaune, Beruxobpumanuu, I'epmanuu, Anonuu, Kumae u dpyzux cmpa-
Hax)?

B. 3oroBa, npenosaBaTesb

3a py0e:koM IMOATOTOBKA CIEI[MAJUCTOB AJIsI HAHOTEXHOJIOTUI B OCHOB-
HOM IPOU3BOAUTCA B Ia00paTOPUAX (HAyUHO-UCCJIETOBATEILCKUX ITEHTPaX /
KOHCTPYKTOpPcKUuX 00po; R&D center) mpu mpoMbBINIJI€HHBIX IPEeIIPUATH-
sax. OcHalieHre 9TUX J1a00pPaTOPUH B I€JI0M COOTBETCTBYET OCHAII[EHUIO JIYU-
IINX OT€UYECTBEHHLIX HAYUYHO-00pa30BaTEeJIbHBIX IIEHTPOB COOTBETCTBYIOIIEH
TeMaTHUKMU.

K mperengeHTaM Ha TPYAOYCTPOMCTBO B TaKue JadopaTopuu IpeabsaB-
JISTIOTCA JKecTKUe TpeboBaHusA. O0A3aTeTbHBIM ABJISETCA 3HAHUE JUCITUTIINH
o0IeHayYHOT0 IMUKJa (001asa pusuka, obmiada XuMusa), PU3NKU TBEPIAOTO
TeJga, ONTHUKU, (PU3NUYECKON M KOJLIOMIHON XWMWH, XMMHN IIOBEPXHOCTH,
DJEKTPOXUMUN, MIHEPAJOTUN U KpucTarorpapuu, GU3nKo-XNMUUECKUX
MEeTOJIOB WccJiefoBaHUA (PEHTreHOBcKasa AU(PaKTo- U pedIeKTOMeTpus,
DJIEKTPOHHAA MUKPOCKONUA, 30HIOBAsA MHUKPOCKOIUS, AudepeHIINATb-
Has KaJopuMeTpus, xpomartorpadpusa, Pypwe-UK cnexrpockomnus, KP-
CIIEKTPOCKONMNS), MaTeMaTUKN 1 MH(POPMAI[MOHHLIX TexXHoJoruii. Kak mpa-
BUJIO, YUeHasd cTemneHb JoKTopa (pusocoduu (PhD) He TpebyeTcs, omHako ee
HaJIn4Me CYII[eCTBEHHO IIOBLIIIAET BePOATHOCTh TPYAOYCTPOMCTBA.
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KAJIOKHBIN Cepreii Braguvuposuy,

yiaeH IIpasaenns OAO «POCHAHO»,

coBeTHUK npenacenarenasd IIpasaenus OAO «POCHAHO»
10 HayKe — I'NIaBHBIN YUeHbI, JOKTOP XMMUUYECKNX HAYK,
npodgeccop

7. Kakxum ob6pa3om 6 nacmoau,ee épema POCHAHO codelicmeyem
peanus3ayuu nOAUMUKU NO pa3éumulo Hanoundycmpuu?
H. I'poTko, 3KCIEPT

YBakaeMblii rocrnogui I'poTko!

B coorBercTBuu co crparerueit OAO «POCHAHO» go 2020 roga, yT-
Bepskgenuoi 11.06.2013, muccueir I'pynnel komnauuii « POCHAHO» aB-
JsdeTcA co3maHue HaHouHAycTpuu B Poccuiickoit @enepanuu. Ilpu sTom
OAO «POCHAHO» BpICTyIAaeT KakK IJa100aJbHBIA POCCUNCKUNA T€XHOJOTH-
YeCKHII MHBECTOP, CIEIMUAJIU3UPYIONINICA Ha MHBECTUNUAX (HAIPAMYIO
U Yepe3 NHBECTUIIMOHHBIEe (POHABI HAHOTEXHOJIOTHI) B KOHKYPEHTOCIIOC00-
HbIe pOCCUIICKIe M MHOCTPAaHHbIe KOMIIAHWH, BHEAPAIOINE IIePCIeKTUBHbBIE
HanotexHoJJoruu. OcuoBHeIMU Bugamu gesateabHocTn OAO « POCHAHO»
SBJISIIOTCS

1. NuBecTupoBaHUE B POCCUNCKIUE KOMIIAHUY, BHEAPSIOIINE IIePCIIeK-
THBHbI€ HAHOTEXHOJIOTHH 1 00J1aJa10I1e 3HaUYNTeIbHLIM IIOTEHITIATIOM CO3-
maunsg B P® HOBBIX MM PACIIUPEHNUA CYIIECTBYIOINX PHIHKOB BHICOKOTEX-
HOJIOTUYECKOM MPOAYKIIUMU.

2. NuBecTunuu B MHOCTPAHHbIE KOMIIAHWM, BHEIPSAOINE IePCIIeK-
THBHBIE HAHOTEXHOJOTUH, C IIeJIbI0 TPpaHcdepa mepegoBbIX TeXHOJOT N JIs
cosgaHusa B P® HOBBIX BBICOKOTEXHOJOTMUYHBLIX IPOU3BOJACTB, MCCJIEIOBA-
TEJbCKUX 1 NHXUHUPUHTOBBIX IIEHTPOB U /UJIN IIOCTPOCHUS TeXHOJOTHYe-
CKHUX IIeII0YEK, 00eCcIIeunBaIoOIX Pa3BUTHE IIPOMU3BOACTB B c(hepe HAHOMH-
IycTpuu Ha Tepputopuu Pd.

B macroamiuit MmomenT OAO «POCHAHO» ¢punancupyercsa 92 naBecTu-
IIOHHBIX IPOEKTAa ¢ o01uM OroaxeToM 0oJiee 400 murpa pyo.Jieii (mosrs «POC-
HAHO» — 6osee 150 mapxa pyoaeir). O0mimii 00-eM IPoAasK IPOAYKIIUY Ha-
HOUHAycTpuu NpoeKTHhIX Komnanuit « POCHAHO» cocraBua B 2012 roxy
okoJi0 25 muapn pyo6aeii. Crpareruueckoit meabio «POCHAHO» aBiasercsa
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yBeJnueHne o0’beMa IIPoJask IpoayKiuyu HaHnouuayctpuu 1o 300 mupn py-
oJieir B 2015 rony.

Kpome muBecTunuonHoun medarenbHocTu I'pynma komnanuii « POCHA-
HO» sammmaeTcs cosganueM MHPPACTPYKTYPhI AJIA PA3BUTUSA HAHOUHIY-
crpuu. Beuiu codmanbl 11 HaHOTEXHOJIOTMUYECKUX IeHTPOB B MocKBe, 3elie-
Horpazne, Ilyoue, Tpounke, Kazanu, HoBocubupcke, ToMcke, ¥ IbaHOBCKE,
Capancke, Caakr-IlerepOypre, CraBpomose, CapoBe, 3 MHKNHUPUHTOBLIE
KOMIIAaHHNM, a TaK:Ke 6 mpoumx mHPPPACTPYKTYPHLIX IIeHTPOB. Kpome Toro,
«PoHIOM MHPPACTPYKTYPHBIX 1 00pasoBaTeabHBIX MporpaMM POCHAHO»
COBMECTHO C KJIIOUEeBLIMHU OTPACJIEBBIMH IIOTPEOUTEIIMY, MIHICTEPCTBAMU
1 BeJOMCTBaMu, cyobekTaMu Poccuiickoii Pegepaiiuu, IIpou3BOAUTEIIMU
HAHOTEXHOJIOTUUYECKO MIPOAYKIINY PeaIN3yI0TCI OTPACIEeBbIe I PeTMOHAb-
HbIe IPOTPAMMBbI CTUMYJIMPOBAHIS CIIPOCA HA MPOAYKIINIO HAHOMHIYCTPUMA.
B pesyabrate nposemenuoil B 2012 rogy padoTsl ObLIN cHOPMUPOBAHBI pe-
THOHAJbHBIE U OTPACJIeBbIe PEIHKY MHHOBAI[MOHHOM, B TOM YICJIe HAHOTEeX-
HOJIOTUYECKOH NIPOAYKIIUK U YCJIYT B 00111eM o0'beMe 6oJjiee 57 Mipa pyoJieii.

Emre oxuoi BamkHOM 3agauein «Pouga nHPPACTPYKTYPHBLIX 1 00pasoBa-
TeJbHBLIX IIPOTPAMM>» SBJISETCS IIOMOIIb IPOM3BOACTBEHHBIM KOMIIAHUAM
B IIOATOTOBKE 1 IEPEIOATOTOBKE COTPYAHIKOB, a TaK:Ke coaelicTBre (popMu-
POBAHUIO PhIHKA KBAJIU(PUIIMPOBAHHLIX NHKEHEPOB 1 YIIPABJIEHIIeB AJId Ha-
"Houuayctpuu. K cepeaune 2013 roga mo 3akasy KOMIIAHUI 1 IPU IOAIEPIHK-
Ke @ouga paspaborano 6osee 90 mporpaMm IOATOTOBKHU U IMEPEIOATOTOBKY
COTPYAHUKOB KOMIIAHNI HAHOMHAYCTPUU: TEXHOJOTMYECKOTO U YIIPABJIeH-
YeCKOT0 IIpopms.

Tax:xke, mo nHunuatuse oHga ObIIa co3MaHa MeKOoTpacaeBasg KOMMY-
HUKAIIMOHHASA IJIOIIAAKa IJd O0CYy:KIeHusa HamboJjee aKTyaJlbHBIX BOIIPO-
COB pa3BUTHUA HAHOMHAYCTpuU — KoHrpecc mpeanpuATUi HAHOUMHIYCTPUMA.
IemaprTaMeHnT o0pasoBaTeJabHLIX IIporpaMm PoHga paspaboTa U peaansy-
eT psA IporpaMM, HAIIPaBJEHHBIX Ha IIOIMYJIAPH3AI[MI0 HAHOTEXHOJOTHUIA,
B TOM UYHCJIE CPEeIU IIMKOJbHUKOB 1 CTYAEHTOB, B YACTHOCTH BLICTABKA 3aHU-
MaTeJIbHbIX HaHOTexHoioruil « Cmorpure, aTto — HAHO!».

Bousiee mogpobHO ¢ mesarenbHOocThio I'pynnel kommauuii «POCHAHO»
MOKHO O3HAKOMUTBCS HA caliTe WWW.rusnano.com.

11. BCMH 6vina ungopmayusa o co3danuu 6 Yebokxcapax coépemen-
HO20 NPou3eodcmea KoMno3ulyuOHH020 HAHOCMPYKMYPUPOEAHHOZ20 NO-
aumepa, apMupo6aHH020 6a3a1bMOEbLMU 60/LOKHAMU — O MOM, LMO Ma-
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mepuan He nodéeprcen KOPPO3UU, He ycmynaem no NPOYHOCMU CMAU
u npesocxodum ee no udnococmouxocmu. Ymo BvL moxceme ckazamsv 06
amom?

C. Bapanos, pyKOBOAUTEJIb CTPOUTEIHHON OPraHU3aIlN

YBaxxkaembIit rocnoguH BapaHoB!

Takoe TpPOU3BOACTBO AEHCTBUTEIHHO CYIIIECTBYET. ITO MPOEKTHAA KOM-
naausa «POCHAHO» OO0 «T'amen». IIpogyKToBbIiI IMOPT(HETsL KOMIAHUNI
BKJIIOUAET B ce0s UeThbIpe IPOAYKTA IJIA IPUMeHeHUs B CTPOUTEIbCTBE, TOP-
HOI m0o0bIUe M JOPOKHOM XO03sdiCTBEe. ITO TUOKUE CBA3Y BHYTPU CTEH 37a-
HUM, IIaXTHAsI KPelb, CTPOUTEJIbHAS apMaTypa 1 OIopkl ocBerienus. CTpo-
urteabHasa apmarypa mpousBoacTBa OO0 «TI'ameH» oTaMuYaeTcsa BBICOKOM
KOPPO3UMOHHOM CTOMKOCTBIO (CPOK CJIy:KObI cocTaBJseT 6osee 100 ser Ges
IIOTePU KauecTBa), MOBBIINIEHHON MPOYHOCTHIO (B 3 pasa IIpouHee U3Aeunit
13 CTaJin), JIETKOCThIO (B 4 pasa jierue CTaJbHOM apMaTypPhl, YTO CIIOCOOCTBY-
eT YKOHOMUHU Ha TPAHCIOPTUPOBKE U II03BOJIAET BO3SBOAUTEL 00Jiee BHICOKLE
KoucTpyKiuu). Kpome Toro, npoaykiua OO0 «T'ajerm» XOpoOIIo BeIAEPIKU-
BaeT BBICOKUE TeMIlepaTyphl (IiuteabHoe BodaeiicTue m10 700 °C 1 KpaTKo-
Bpemenuoe — 10 1000 °C) u umeer HuU3KYyI0 TemionpoBogHocTs (B 100 pas
MEeHbBIIIe MEeTaJjjia), IO3BOJAIINYIO IMOBBICUTH Tela03(h(EeKTUBHOCTL CTEH
3maHudg 10 35% .

Bosee moapobHO ¢ gesarenabHOoCThi0 mopTdenbHot KoMmanaruu 000 «I'a-
JIeH» MOKHO 0O3HAaKOMUTBCSA Ha caiiTe wWwww.galen.su.

14. Kaxue kpynnoie npoexkmul peaarudyem POCHAHO 6 nacmoawee
6 cmpoumenvHou chepe?
B. AnamoBa, npenosaBaTeJsb

YBaskaeMasa rocunoska Agamosnal

CuexTtp mpoekToB OAO « POCHAHO», HanrpaBJIeHHBIX HA IPpUMEHEHUe
HAHOTEXHOJIOTHYECKHUX IIOJXO0J0B B CTPOUTEJILCTBE, OUEeHb ITUPOK. CaMbI-
MU KPYOHBIMHU 13 HUX SBJISIOTCSI COBMeCTHBIN ¢ I'pynmoit kommanuiit NSG
(Pilkington) u I'pynnoii Komnauuii «CTuC» mIpoeKT mo Ipou3BOACTBY BhI-
COKOKAUeCTBEHHOT'0 HeprocoOeperarInero, COJHIIE3AIUTHOTO U CAMOOUN-
IIAIOIIEerocsa CTeKJIa, a TaKyKe IIPOEKT IO IPOM3BOACTBY TOHKOILIEHOUYHBIX
(oTompeobpazoBaTeIbHBIX MOAYJIei Ha 6a3e TeXHOJOTNUYEeCKO JUHNN KOM-
naauu Oerlikon Solar, 3anmyck xoToporo o:xkunaercda B KoHIe 2013 roza.

2D
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Tak:ke caeayeT OTMETUTh IIPOEKThI II0 IPOU3BOACTBY 0a3a/IbTOBBIX BO-
JIOKOH M MaTePHAJIOB Ha X OCHOBE, MOANU(MDUKATOPOB JOPOKHBIX IIOKPBITHI,
TeIIJIOU30JAIIMOHHLIX MaTePHAJIOB 13 BCIEHEHHOI'0 CTeKJIa, IIPEeIpPeros, 1c-
IIOJIb3YEeMBbIX JIJIS apMUPOBAHMUA 0ETOHHBIX KOHCTPYKI[UIT, OTHECTOMKMNX I10-
JUMEPOB IJA KaOeJbHBIX M (pacagHBIX KOHCTPYKIIUHA, CTHUPOJI-aKPUJIOBLIX
IUCIIEPCUI, MCIIOJIb30BAaHNE KOTOPBIX IIO3BOJIUT YBEJHYUTH TBEPAOCTD,
0JIeCK, aAre3uio U CTOMKOCTh HOKPBITUI K BHEIITHIM BO3IEHCTBUA, a TaKiKe
IIPOEKTHI, MOCBAIIEHHLIE BOLOIOATOTOBKE, IPON3BOJICTBY CHUCTEM OUNCTKU
¥ 00e33aparkMBaHI BO3IyXa U IIPOU3BOJICTBY CBETOAUOAHBIX JIAMII.

Bosee moapobHO ¢ pmesaTeabHOCTbI0O HOpTdenbHbIX Kommanumit OAO
«POCHAHO» M0OXHO 03HAKOMUTHCSA Ha cCaliTe WWW.rusnano.com.

®UTOBCKUHA Oer JIpBoBHY,

IeMCTBUTEJbHBIN wiieH EBponelickoil akageMun HAYK,
uHoctpauusblii wieH PUA u PAACH, raaBHbIN pegak-

Top skypHagoB SITA, OCJ u RPCS, nupeKTop KOMIaHUU
«Nanotech Industries, Inc.», Kanudopuusa, CIITA, nupek-
TOp MeKaIyHAPOTHOTO HAHOTEXHOJOTHUECKOT0 HCCIEeT0Ba-
TeJbcKoro eHTpa «Polymate» (M3panys)

2. Hac unmepecyiom HanomoOuduuyupoéarnHbvle 6bL.COKONPOULHDbBLE
nezKue 6emonb. KOHCMPYKUUOHHO20 Ha3HAieHus, obaadarouue HU3KOU
cpednell NIOMHOCMBIO U 6bLCOKUM nokKa3zamenem npedeid npoLHOCMU
npu cimcamuu. Panee coobuanocv, 1mo 01a u3zomoénienus maxux 6emo-
HO6 NPUMEHAIOM NoNble CMEeKAAHHblLE U ANI0MOCULUKAMHbLe MUKDOCHe-
pbl, @& 6 Kavecmee HaAHOMOOUpuKamopa noéepxHocmu MuKpocgep 0ns
Yy6eniuieHus NPOYHOCMU CUenieHUuA eMeHMmH020 KAMHA ¢ HANOLHUMme-
em npednonceH KOMNAEeKCHbLU HAHOPA3MePHBLU MOOUupuKamop Ha OCHO-
6e 301b 2udpokcuda xenesa u 301b KPeMHUEBOU KUCIOMbL U M. 0.

IIpocum Bac coobuwumsv o npumeneHuu OAHHOU MeXHONLO2UU U320-
moénenusn 6emonoé 6 cmpoumenvcmeée. Kaxue o6sexmol yice 6vinonte-
Hot? Ecmov nu Hopmamuénan 00kymenmayusa Ha 0aHHbLIL 6ud 6emoHna?
Ecmb nu paciemuv. no skoHomuieckomy «3ppexmy» npu npumeHeHuu
0aHHO20 bemoHna u m.0.

Ha kxaxux ycnoseusax pa3pabomuiuxku 20moeésv. nepedamsv 0aHHYIO meXx-
HOLO2UI0 CMPOUMenbHbLM KOMNAHUAM?S

e 20
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K coiepXKaHuIo



2013 - Tom S5 - N24 /2013 - Vol.5 - no. 4 NanObLm

V Mexaynaponnaa Hay4Ho-npakTuyeckas online-xonghepenuyns «lipumeHeHne HaHOTEXHONOMUIl B CTPOUTENbCTBE>

Hawy xomnanuto ovendb uHmepecyiom Hoéwvle pa3pabomku 6 0AHHOM
HaAnpasnieHuu, U Mol 20MOEbL PACCMOMPEMb PA3LULHbLE 6APUAHMBL.
C. YepkoB, KOMMEPUYECKUN TUPEKTOP CTPOUTEILHON KOMIIAaHNN

Hoswlit Buj JiIerKoro HaHOAPMUPOBAHHOTO 6eToHA pa3dpaboTaH — cM. IIa-
TeuT CIITA Ne 8409345.

1 Bam ciemyer obpatutbeA ¢ 3ampocom B pupmy Malaxit (office in
Germany): e-mail NewTechnology@gmzx.de.

3. Bedemca nu nodzomoeéka cneyuanucmoé 0ns npednpusamuil, Ko-
mopuie 6ydym HenocpedCmMeEeHHO Y1acmeo6amsv 6 npou3eodcmaee mame-
puanosé u u3denull c UCNONb306aAHUEM HAHOMEXHONLO2UU?

I'de u kaxum obpazom?

C. BonoB, TexHoJ0T (YKpanHa)

ITepBBIi KypC WHHOBAIIMOHHOTO HWHKWHHUPUHTA WM HAHOTEXHOJOTHUIA
OBLT IpOUYUTaH akageMuKoM mpodeccopom Osierom @UToBCKUM U AOIEHTOM
Kaumentuem JleBrkoBbIiM (06a u3 Mspauis) B Tomcke mon arumoit OTKPHI-
Toro Yuusepcurera CKoaxkoBo ocernbio 2012. AHajloruuHbie JeKIIUU ObLIN
npounuTanbl B 2012—-2013 yue6rHoM rogy Oaerom Purosckum u a-p Heanu
Biank B yHuBecuTerax AcTtaubl U AJIMaTHI.

10. Paccraxcume 06 OCHOBHBLX HANPAGILEHUAX NPUMEHEHUS HAHO-
MexHOoN02UuU NPU NPOU3odcmee cmpoumenbusvlx mamepuanoé 6 Poccuu
u 3a pybemwcom (6 CILIA, H3paune, Beruxo6pumanuu, 'epmanuu, Ano-
Huu, Kumae u dpyzux cmpanax)?

A. Pogosa, actupaHT (Peciybiuka Benapycs)

Harmta o63opHas craThba ObLTa OmMyOJHMKOBaHA B VHTepHeT-KypHAaJe
«HanoTexHoMOTUU B cTpomTeabcTBEe» [1]. MHOTOUMC/IIEHHBIE TEKYyIIle 00-
3o0pbl akagemuka Oyera PUroBCKOro MyOJIMKYIOTCS Ha cauTe: http://park.
futurerussia.ru/extranet/blogs/figovsk/.

B macrosiee Bpemsa BbeixoauT KHura Oisera @urosckoro m IMurpus
Beiininaa «Advanced Polymer Concretes and Compounds» (u3gaTeibcTBO
Taylor & Francis Group — Hsio Mopk).

)]
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23. Ymo npenamcmeyem uwupoxomy 6HLedpeHuto 6 CmpoumenbCcmeo Ha-
HomexHon02ull u Hanomamepuanoé 6 Poccuu u 3a py6excom (6 CLIIA, H3pa-
une, Beruxobpumanuu, 'epmanuu, Anonuu, Kumae u dpyzux cmpanax)?

B. Bonguu, actupaHT

IIIupoxomy BuHeapeuuio B CIITA u Mspanie Huuero He IPUIATCTBYET,
0 UEM CBHUETEJbCTYET OIILIT, HAIIpUMEpP, aMepUKaHCKOM KoMmanuu Nano-
tech Industries, Inc.

Hoszeiimniee nanpasjeHne — ucooJab3oBanne 3D meuaTu AJis BO3BeIeHU
3MaHUA.

DOAJINKMAH BsauecaaB PyBumoBuu,

Hanmunonaasnsii geaerat PUJIEM B POD,

uyiaeH Bropo PUJIEM, nepssrii 3am. npeacenareasa TK 465
«CrpourteasctBo» Poccrangapra, mpogeccop MI'CY

1. B mae 2012 200a 6 I'peyuu npoeodunca IV Mexncdynapoonbuii
cumno3uym no HaHomexnonozuam 6 cmpoumenvcmee (NICOM4). Ha-
CKONbKO u3eecmuo, Hnmepnem-sacyprnan «Hanomexnonozuu 6 cmpou-
menvcmeée» — oQuuuanrvbHblil UHGopmayuonHblli napmuep NICOMA4.
IInanupyromca nu nybrurayuu Yy4acmMHUKOE cumno3uyma 6 uzdanuu?

A. Poaun, nmpemnogaBareib

IMa, namanupyioTcsa. Pegaxkiins ceifuac BeJeT MeperoBOPhl ¢ OPraHu3aTo-
paMu 00 YCJIOBUAX ONYOJIMKOBAHUA NM30PaHHBIX CTATEeH.

4. H3eéecmno, umo Poccuilickas uHniceHepHas akademus U KOHCAJL-
munzoéaa komnanua «Booz & Co.» (CIIIA) nposenu ompacnesoe mexuo-
nozuveckoe uccnedosanue «Pazeumue pvtHka cmpoumenvHol HAHOMeX-
Honozuveckol npodyruyuu 6 Poccuu do 2020 200a». Kaxoevl. ocHo6HbLe
66L600bL IMo20 uccnedosanua? Ilnanupyemcea nu npodonicenue uccnedo-
6aHUll 6 0aHHOM HANpaéneHuu?

B. Kapmos, a-p TexH. HayK

e 28
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V¥ mpoeKTa ObLIO HECKOJBKO KJIIOUEBLIX ITeJIeH:

1. OnpemenuTs ImepCcrIeKTUBHBIE HAHOTEXHOJOTUUYECKNE CTPOUTEIbHEIE
MaTepuaJibl B Hanbojiee IUHAMUYHO PA3BUBAIOINXCSI 00JIACTAX IPOU3BO/I-
CTBa;

2. OmnpenenTh mepBOOUEPEIHLIE IIIATH IO (DOPMUPOBAHUIO B OTPACJIN
0JIAarOIIPUATHON CPeabl AJIs IPOM3BOACTBA U MCIOJb30BAHUSA HAHOTEXHOJIO-
TMYEeCKOM MPOAYKITIH;

3. Co3marTh BCIIOMOTATEJbLHBLIA MHCTPYMEHT IJA CHUCTEMHOT'O IIOMCKa
MIEePCIEeKTUBHLIX IIPOEKTOB B 00JIaCTU IIPOU3BOICTBA HAHOTEXHOJOTMUECKUX
CTPOUTEJIbHBIX MAaTEepPHAJIOB M HAHOTEXHOJOTMUECKUX PeIIeHUN B CTPOU-
TeJbCTBE;

4. Co3maTh BCIIOMOTATEJIbHBIA MHCTPYMEHT IJIA IOCYAaPCTBEHHBIX pe-
T'YJIMPYIOIUX OPTraHOB AJIA yueTa Ipu (DOPMUPOBAHUU IIOJUTUKU II0 CTUMY -
JIMPOBAHUIO PA3BUTUSA CTPOUTEILHOTO CEKTOPA U OTAeJbHLIX OTpacjieil Ipo-
M3BOJICTBA.

Kpowme Toro, 1o pesybTaTaM 3TOT0 UCCJAEeNOBAHNA, V IIPOEKTHBIX 1 CTPO-
UTEeJbHBIX KOMIIAHUH JOJKHA IIOABUTHCS XOPOIIIasd OCHOBA JIJIA 000CHOBAHHO-
ro BeIOopa HauoOoJiee a(p(heKTUBHOM CTPOUTEIbLHO HAaHOIIPOAYKIINI, OTBEYalo-
IIIel COBPEeMEHHbBIM TPEeOOBAHUAM II0 SHEProd(PdeKTUBHOCTHU, 0€30IIaCHOCTH,
9KOJIOTUYHOCTH, JOJITOBEUHOCTH, dKOHOMUUECKOH 3(p(heKTUBHOCTH.

KoHeuHBIMU II0JIB30BATEIAMU TEXHOJIOTHTYECKOI'0 MCCAeJOBAHUA TOJIMK-
HbI ctaTh: OAO «PocHano»; cTpouUTeJbHBIE KOMIIAHUWM; IIPOU3BOIUTEIN
CTPOMTEJIbHBIX MATEPHAJIOB; IIPOEKTHLIE OPTaHM3AINN; I'OCyJapCTBeHHLIE
PeryJaupyolie Opraibl; THBECTOPhI; MCCIeJ0BATEIbCKNEe MHCTHUTYThI.

B xome paboThl, B KOTOPOIi OBLIN 3aelICTBOBAHBI BeAyIIIe SKCIIEPTHI,
CIIEITMAJIMCTEI HAYYHO-UCCJIeAOBATEIbCKUX, IPOEKTHO-KOHCTPYKTOPCKUX
1 TeXHOJOTHUYECKUX OPraHMU3aIluil OTPACIN, IPeAIPUATHA, BbIIYCKAIOIIIIe
¥ IIOCTABJIAIOIINE HAa PBIHOK HAHOTEXHOJIOTHYECKYIO IIpoAyKIuio, BY3sbI,
BeAyIlre IIOATOTOBKY CIEI[MAJIICTOB, MPO(PUILHLIE O0IIeCTBeHHBIE COIO3bI
M acCOIMaIluM, ObLJ BBIMOJHEH O0030PHBIN aHAJJIMN3 CYIIEeCTBYIOIIUX aHAaJO-
TMYHBIX aHAJUTHUYECKUX MCCJIeJOBAHUN B PA3HBLIX CTPaHAX, ONpPenesIeHbI
o0III1e TeHAEHIIMN CTPOUTEILHOIO PBIHKA B 00JIaCTH CTPOUTEJbHBIX MAaTe-
PHAJIOB I UX NPUMEHEeHUs, 0003HaUeHbl OCHOBHBIE «UI'DOKM» Ha MUPOBOM
PBIHKE M OCHOBHBIE HAHOTEXHOJIOTHUYECKNEe IIeHTPhI B 00JIaCTU CTPOUTEIh-
CTBa, IPOAHAJIN3UPOBAHBI BasKHENIIINe HAaIlPaBJIeH!sI HOBBIX Pa3padoToK.

Ha ocHoBaHNU IIPOBEAEHHOTI0 aHAJIM3a HNCIOJHUTEJAMU OCYIIeCTBJICH
000CHOBaHHBIN BBIOOP KJIIOUEBBIX CEI'MEHTOB CTPOMTEJIbHBIX MaTepHaJIOB,
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IIPOMB3BOIMMBIX C MCIIOJIb3OBAHNEM HAHOTEXHOJOTUH, M YTOUHEHA TEKYIAasd
CUTYAaIlUs 110 BBIOPAHHBIM CEIMEHTaM B MUPOBOI CTPOUTEIbHONM UHAYCTPUU
c onmcaHueM HanboJjee YCIIeITHO IPUMEeHIeMbIX TeXHOJJOT .

Oco060e BHUMaHMe B OTUETE YIEJIEHO OIleHKEe OCHOBHBIX ITPO0JIeM, BO3SHU-
KaIMUX IPU IPOABUKeHU HaHOIIpoayKiuu ot atana HUOKP no sramna ee
HUCIIOJIb30BAHUSA KOHEUHBIMU MOTPEOUTETAMU, NEHCTBYIONIEH HOPMATHUBHO-
IIpaBoOBOM Oase, PeryJupyooIleil npuMeHeHe THHOBAIIMOHHBIX CTPOUTEb-
HBIX MaTepuajioB, IPUBEIEeHBI IPUMEPHI MMOJIOKUTEIBHOTO U OTPUILATEb-
HOT'O BJIUSAHUSA TOCYyJapCTBEHHOT0 HOPMAaTUBHOTO PETyJINPOBaHUA B 00J1aCTH
IIPOM3BO/ICTBA 1 BHEJIPEHU I NHHOBAITMOHHOM CTPOUTETbHOM ITPOAYKITUN.

TexHOJIOTMUECKOE HCCJIeIOBAaHNE ONIPENENINI0 OCHOBHBIX HUTDOKOB Ha
MeXXIYHapOIHOM PHIHKE NMHHOBAIIMOHHBIX MaTepPUAaJIOB U TEXHOJIOTUH, BaXK-
HelIe HanpaBJeHUA HOBBIX paspab0TOK (OCHOBHBIE MCCJIEeNOBATEbCKUE
TPYIIbI, TIPOU3BOAUTEN N, MHHOBAIIMOHHBIE CTPOUTEIbHbIE KOMITAHUH).

OcHoBHasa yacThb pabOTHl — aHaAJU3 U IMPOTHO3 BO3MOYKHOTO Pa3BUTUA
peiaka Poccutickoit @enepanmum AJisi BBIOPAHHBIX CEIMEHTOB B KaUeCTBEH-
HBIX U KOJMUYECTBEHHBIX ITOKAa3aTeJIfgX, HOBbIX MAaTEPUAJIOB U T€XHOJOTUH,
MMePCIEeKTUBHBIX /1A BHeaApeHuA B PP, ¢ onrucaHmeM HaIIpaBJIeHUHN UX IPU-
MeHeHUusA (BpeMeHHbIe TOPpU30HTHI mporHosa — 2015, 2020 u 2025 rox). Ox-
HOBpeMeHHO BbInoJaHeH SWOT-anHanmus s(pPeKTUBHOCTU NPUMEHEHUS WH-
HOBAIIMOHHBLIX MaTepHaJOB IO BBIOPAHHBIM CEeIrMEHTaM II0 TeXHUYECKUM
1 9KOHOMUYECKUM ITI0Ka3aTeJIAM (B COIIOCTaBJIEHUY C TPAUIITMOHHO UCTIOJIb-
3yeMbIMU).

Kpaiine Ba:KHBIM, C TOUKU 3peHUA Pa3pabOTUMKOB, ObLIO BBLIABJIEHUE
CYIIEeCTBYIONIUX B Poccum sKOHOMUYECKUX, 3aKOHOJATEeJbHBIX 1 WHBIX 0a-
PBHEPOB IO IMPOABUIKEHIIO MTHHOBAIIMOHHBIX MATEPUAJIOB Ha PBIHKE, a TaKKe
IpaiBepoOB U CTUMYJIUPYIOIINUX (paKTOPOB PhIHKA MHHOBAIIMOHHBIX MaTEPU-
anmoB. Hakonel, pesysbraToM paboThl cTanu «IloposKHbBIe KapThl» IIpUMe-
HeHUsS HaHOMAaTepuaJoB M HAHOTEXHOJIOTUI B CTPOUTEJIBCTBE II0 6 cerMeH-
TaM (IleMeHT 1 0eTOH; JpeBecuHa U AepeBo0OPad0TKa; KOMIIOSBUTHI; KPACKU
U TOKPBITUSA; CTEKJO; TEPMOUBOJANMNA), U CTPOUTEJBHLIM MaTepuajiaM,
B II€JIOM, TIJIaH JeUCTBUM AJIA YCUJIEHUSA «TOPOKHBIX KapT», PEKOMeH Al
1o 14 mepcreKTUBHBIM ITPOEKTaM, a TaK:Ke 00IIue IMOAX0AbI K IIPE0I0JeHIIO
0apbepoB U CO3aHUIO OJATONPUATHON Cpeabl AJisd pa3BUTUA HaHOMATepHa-
JIOB 1 HAHOTEXHOJIOTUH B CTPOUTEJIBCTBE.

Bce aT0, KaK HaM nIpeCTaBIAAETCA, IIO3BOJIUT OIIPEAEIUTh KPAaTKOCPOU-
HbIe, CPETHECPOUYHBIE U JOJTOCPOUYHBIE IEPCIEKTUBBI, a TaKiKe HAMETUTH
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KOHKPEeTHBIE ITyTHU IITMPOKOT0 MCIIOJb30BAHUSA IMOCIETHNX TOCTUMKEHUN IJIs
MOBLIIIIEHUSA KAUecTBa CTPOUTEILCTBA, O0ecleueHusA MOJTOBEYHOCTH U Ha-
MeKHOCTHU 3MaHUI M COOPYKEHUM, OXPaHbl OKPYIKAIOIIell cpeldbl 1 CHUMKe-
HUSA OOIINX U3IEPIKeK.

ITanbHeliliee pasBuTue pabdbor npsamo cssadano ¢ miaanamu POCHAHO
U TOCYZapCcTBa IO IIEPEBOOPYIKEHUI0 1 NHTeTpaIlni 3aeprKaBIllerocs B pas-
BUTHUU CTPOUTEJIHLHOTO KOMILIEKCA B MEXKIYHAPOSHBIA PHIHOK BHICOKUX TEX-
HOJIOTU, 00eCcIIeueHI0 KOHKYPEHTOCIIOCOOHOCTH OTeUeCTBEHHOM HayKoeM-
KOM MMPOAYKIINHU, UTO II03BOJINJIO ObI Poccry BOCCTAHOBUTD U MOAAEPKUBATH
IMapuTeT ¢ BeAYIIMMHU T'OCYJZApCTBaAMH B Pecypco- U sHeprocOepekeHuu,
B CO3JAaHNU SKOJIOTMUECKU aJallTUPOBAHHLIX IIPOM3BOJCTB, B IIOBBLIIIEHUN
KauecTBa U YPOBHA JKU3HU HACEJEeHU, a TaKiKe o0ecmeueHn He00X0IMO-
T'0 YPOBHSA 0€30IacCHOCTH rocyJapCcTBa.

8. Rax uzeecmno, V MexndyrnapoonsLii cumno3uym no HaHOMexXHOoNL0-
2uam 6 cmpoumenvcmée (NICOMS5) cocmoumcesa 6 2015 200y 6 Yukazo,
CIIIA. Ecmb nu nepeienb 60npocoé u Hanpaéienuil, komopuvie 6ydym 06-
cyrcdamovca Ha cumnoduyme?

K. KoneB, KaHJ. TeXH. HAVK

OcHoBHBIE TPOOJIEMBI, KOTOPBIE OYAYT 00CYKIAThCA HAa OUePETHOM CUM-
IMO3MyMe 110 HAaHOTEXHOJIOTUAM B CTPOUTEIBCTBE, TOCTATOYHO TPAAUITOHHBI
Iad Takux opyMoB. ['1aBHBIE U3 HUX:

e IIpousBoacTBO, GYHKIIMOHAIU3AINA U XapaKTEePUCTUKN HAaHOMAaTepUa-
JIOB: HAHOYACTHUI[bI, HAHOTPYOKY U HOBBIE IIOJNMEDHI;

e HccraemoBaHue BHYTPEHHEH CTPYKTYPHI U CBOMCTB CTPOUTEIBHBIX MaTe-
pHajJoB Ha HAHOYPOBHE U CBA3b OTUX IIapaMeTpPOB C UX IOBeJAeHUEM Ha
MaKpOYpPOBHE;

e HHCTPYMEHTHI, METOJIBLI 1 METPOJIOTUA IJIA UCCJIEIOBAHUSA CTPOUTEb-
HBIX MaTepruajoB Ha HAHOYPOBHE;

e HanomomupuKamnusa CTPOUTEJIbHBIX MaTepUaJa0B, B TOM YHncJie PyHKIIU-
OHAJIBHBIX IIJIEHOK U IOKPBITHUI;

e HaHOTEXHOJIOTMU [IJA BBICOKOIPOUHBLIX UM BBICOKO(DYHKIIMOHAJIBHBIX
MaTepPUaJioB;

Hamomarepuajbl 11 CYIIeCTBEHHOTO ITOBBIIIIEHUS TOJTOBEYHOCTH;

CaMoBoOCCTaHABINBAIOIINECS, «YMHBIE» HAHOCTPYKTYPUPOBAHHbBIE Ma-

TepUaJIbl;
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doTokaranui, OUNIMIIAOIINE BO3AYX U CAMOOUYHNINIAIOIIEC MaTepPUaJIbl;
BuoMumeTnyecKkre HAHOKOMIIO3UTHBIE MaTepHaJIbl;
HanocOopka m TeXHOJIOTUU «CHU3Y-BBEPX» B CTPOUTEJbHBIX MaTepua-

Jax;

e MogenupoBaHUe 1 BOCIPOU3BeJeHNe HAHOCTPYKTYP CTPOUTEIbHBIX Ma-
TepuajoB;

e HawmorexHoJorum u HaHOMAaTepHUAJIbI AJIdA d9HEProa(hHEeKTUBHOTO CTPOU-
TeJbCTBA;

e HawmorexHOJOTrMU, CIIOCOOCTBYIOIME IOJYUYEHUIO «3€JIEHBIX MaTepua-
JIOB» 1 MICII0JIb30BAHUIO TOOOUYHBIX MPOAYKTOB JJIsI 00eCIIeUueH s HOBOT'O
VPOBHSA «yCTOMUYMBOTO PA3BUTHUI»

IIpuMmeHeHME HaAHOMAaTEPUAJIOB B PeaJbHBIX IPOEKTaX CTPOUTEIbCTBA;
HanoTexHoJOTMY 1 HAHOMATEPHUAJbI IJI51 PA3BUTHUSA TPAHCIIOPTHON MH-
(pacTpyKTYpPHI;

e OxpaHa 3I0POBbsA, TPYJa U OKPY:KAIOIIEe cpeabl, CBA3aHHBIE C IIPUMe-
HeHreM HaHOMATepPuaJioB.

Nudopmarnus o cuMmioduymMme noctynHa Ha caiite www.NICOMS.org

9. B Humepnem-scypnane «Hanomexnonozuu 6 cmpoumensvcmaee»
(M 1,2013) nawama nybarukayus ompacnieéozo mexHoni0z2uiecKkozo uc-
credosanusn «Pazeumue potHKa cmpoumenvHol HAHOMEXHONL02ULECKOU
npodykyuu 6 Poccuu do 2020 200a», 6 komopom CKaA3aHO, 4¥MO A6MOPbHL
npuziaularom écex 3aUHMePecoO6aHHbLX CNEeYUaiucmos u npoguibHsle
OpzaHu3aAyUU K WUPOKOMY 00U,eCmEeHHOMY 00CYy* deHUI0 pe3y1bmamos
uccnedosanua. Kakum obpa3zom naanupyemcesa amo obcysxcdenue?

K. Kones, KaHJ. TeXH. HAYK

IATo 00CYy:KIeHre IIPOXOANJ0 U IPOXOAUT B HECKOJLKUX (PpopMax. Bo-
IIEePBLIX, COCTOSJIOCH VoKe HeCKOJIbKO KPYIIbIX CTOI0B, COOPABIIINX OOJIBIIIOE
KOJIMUECTBO YUYACTHUKOB U3 HAYUYHBIX, YHUBEPCUTETCKUX KPYIoOB, IIPOEKTH-
POBIITHUKOB, CIEIIHMAJNCTOB, PA0OTAIOIINX B CTPOUTEJILHOM KOMILIEKCe 1 Ha
MIPEeIIPUATAIX CTPONNHAYCTPUM, 3apyOeKHBIX crmenuaancToB. Ilo utToram
00Cy K IeH1s ObLIN BHECEHEBI OT/IeJIbHbIe IIONPABKY 1 JOIIOJHEHUS B MaTePu-
aJpl oTueTa. BO-BTOPBIX, MaTePUAJIbI MCCJAEJOBAHUSA IIIHUPOKO IIyOJINKYIOT-
cs Ha CTPaHUIlAX OCHOBHBLIX OTPACJIeBLIX KYPHAJIOB — MHTepHeT-KypHaJa
«HaHOTeXHOJOTUM B CTPOUTEILCTBE», «IIPOMLIIIIEHHOEe 1 T'paKIaHCKOe
CTPOUTEJBCTBO», «CTpouTeIbHLIE MATEPUAJIBI» — M B APYTUX CPEACTBAX
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MaccoBOM mH@OpMANKU. ABTOPBI ¢ 0JIaroapHOCTbIO IPUMYT JIIOObIE IIPEI-
JIOJKEHUS II0 CYIIeCTBY ONYOJIMKOBAHHBIX MATEPHAJIOB, MCIIOJb3YSA IIPEIo-
cTaBJIEHHbIE pedaKIMAMU KOHTaKThl. HakoHell, pe3ybTaThl OTPACJIEBOTO
TeXHOJIOTUYECKOI'0 MCCJIeSOBAHNS OBLIN MOJIOMKEHBI Ha PAle MeyKIyHapo/I-
HBIX KOH(pepeHInii, B TOM uucJje Ha cocrosaBiieMcsa B I'pertuu IV Mexay-
HaPOJHOM CHUMIIO3MYMe II0 HAHOTeXHOJIOrusaM B cTpouTteabcTBe (NICOM4),
¥ MOJIYUYUJIN JOCTATOYHO BBICOKYIO OIIeHKY YUaCTHUKOB.

11. BCMH 6vira ungpopmayua o co3danuu 6 Yebokrcapax coépemen-
HO20 NPou3eodcmea KomMno3uyuOHH020 HAHOCMPYKMYPUPOEAHHOZ20 NO-
aumepa, apMupo6aHH020 6a3a1bMmO6bLMU 60LOKHAMU — O MOM, LMO Ma-
mepuan He nodéeprcen KOPPO3UU, He ycmynaem no NPOYHOCMU CMALU
u npesocxodum ee no udnococmouxocmu. Ymo BvL mosxceme ckazamsv 06
amom?

C. BapaHoB, pyKOBOAUTEIb CTPOUTETbHOIN OPraHU3aIUN

I apMUPOBAHUA HECYIITUX U OTPAKIAIONINX KOHCTPYKIIUHA CETOTHSA
MIpUMeHAeTCA HeMeTaJlJInuecKas KOMIIO3UTHAA apMaTypa PasjJndHbIX BU-
IoB (CTeKJIONmJIacTUKOBAasI, 0a3aJbTOIJIACTUKOBAsA, 0a3aJIbTOILIACTUKOBAA
C ICIIOJIb30BAaHUEM YTJIEPOIHOTO BOJIOKHA, YIJIeIIJIaCTUKOBASA U THOPUIHAS)
C HOMUHAJIbHBIM TUaMETPOM CTEePKHA OT 4 10 32 MM. Ta apMaTypa MOKET
MMEeTh Pas3JIUUYHBINA HepUOAUUYECKUN MPo(puIb, obecneunBaloIiiuil Tpedye-
MYIO IIPOUYHOCTD CIIETJIEHUS CTEePKHS ¢ 0€TOHOM, B T.4. IPU AJIUTEJIHLHOM
BosaericTBum arpeccuBHbIX cpen mo 'OCT 31384-2008. JIluauu mo nmpomus-
BOJICTBY HEMeTaJJINUYEeCKON KOMIIO3UTHOI apMaTypPhl yCTaHOBJIEHBI BO MHO-
rux ropogax Poccuu (Buiick, EkaTtepunbypr, Yebokcapsl, M:xeBck, OMCK,
Yenabuuck, AKYTCK u Ap.), OOHApPyKUBasd COBOKYIIHLIA CPEIHEroJgoBOM
temi pocta (CAGR) 6osee 15% u Buimmyckas B rox 6ostee 30 000 kM cTepk-
Heii. ToTbKO B MOCKOBCKOM peruoHe paboraioT OoJiee 27 mpeanpuAaTuin
II0 BBIITYCKY KOMIIOBMTHOM apMaTypbl. K poccuiicKkoii HeMeTaLIMYeCcKOoi
KOMIO3UTHOM apMaType IMpPOABJIAeTCSa OOJBLINIOW MHTepec B Pa3JIUUHBIX
crpanax mupa. B mae 2012 r. B Poccuu sapeructpupoBaHa Accoimaius
OpTaHM3aIlUH 110 ITPOMUB3BOICTBY U IPUMEHEHHNIO HeMeTaJJInYeCKoi KOMIIO-
BUTHOI apMaTyphl U U3IEJUN U3 Hee, UTO ITI03BOJIUT O0beUHUTH NHTEPECHI
HAYKHU, IPOEKTHBLIX OPTraHMU3alluii, IPOU3BOAUTEJIEN U ImoTpebuTe el He-
MeTaJJINUYeCKON KOMIO3UTHO apMaTyphl 1 00eCcIeunTh HOBBIN YPOBEHD ee
IpUMeHeHud.
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B macrosimee Bpema B Poccuu paspaboTaH u yTBep:KAeH MeKrocyaap-
crBeHubln cragmapt I'OCT 31938-2011 «ApmaTypa KOMOO3UTHASA MOJIM-
MepHas AJA apMUPOBAaHUS OETOHHBIX KOHCTPYKIuii. O0IIue TeXxHUYeCKUe
yCJIOBUSA» , MPUHATHIN BoceMbio cTpanamMu CHI'. B pamMKax cpegHecpoOYHBIX
mporpaMM ctaHgaptusanuu u npu nogrep:xkke POCHAHO Bexpetcsa paspa-
00TKa IPYIIIILI CTAHIAPTOB II0 METOAAM HCIIBITAHUN HEMeTaJLINIeCKOH KOM-
MMO3UTHOI apMaTyPHhI IJId oIpeeieHns ee GUBUKO-MeXaHUUECKUX XapaKTe-
PUCTHUK, XapaKTEePUCTUK CTONKOCTH B arPECCUBHBIX CPellaX, CTPYKTYPHBIX
1 TepMOMeXaHMUYEeCKUX XapaKTepPHUCTUK, a Tak:ke Csoxa mpasui (CII) mo
pacueTy W IPOEKTUPOBAHUIO KOHCTPYKIINII, apMUPOBAHHBIX HEeMeTaJInye-
CKOM KOMIIO3UTHOI apMaTypOii.

19. Kaxum o6pa3om npoekmuposu,uKu mozym ucnoib306ams 6 c60-
ux npoekmax Haubonee IPpPeKmueHYy0 CMPOUMenbHYI0 HAHONPOOYK-
yutro? Kax amo denaemca 3a pybemcom (6 CIIIA, H3paune, Berukobpuma-
Huu, 'epmanuu, Anonuu, Kumae u dpyzux cmpanax)?

K. CoToB, pykoBOAUTEIH IPOEKTHOM OpPTraHU3aIIUN

Cy1ecTByIoIllee 3aKOHOIaTEJIHCTBO 00EKTUBHO IIPEIIATCTBYET BHEAPe-
HUIO0 HAHOTEXHOJOTUYECKOM IPOAYKIINMU. ITO KacaeTcsd KakK, B I[eJIOM, Kpaii-
He MHEPIIMOHHOM CUCTEeMBbI JOYCKa NMHHOBAIIMOHHON NPOAYKIIUY HA PHIHOK
IIyTeM IIOJYUYEeHUsI CBUIETEIbCTBA TEXHUUECKOUN Impuroguoctu B Penepasib-
HOM IIeHTPe HOPMUPOBAHUA, CTAHIAPTU3AIIUY 1 TeXHUYECKON OIIEHKU COOT-
BeTcTBUA B cTpouTeabcTBe (PAY PIIC), KOTOPHIH N3-3a OTCYTCTBUA IOCTA-
TOYHOT'O Pecypca M HETOTOBHOCTHU OpaTh PUCKU BbIgAJ 3a mocaenuue 10 et
TOJBKO OKO0JI0 500 TaKUX CBUAETEJIHCTB, TaK U CTABIIErO yiKe «IIpUTYel
B a3bImex» 94 — @3. CerogHA OCHOBHBLIM 3aKa3YMKOM CTPOUTEJILCTBA KPYII-
HBIX O0BEKTOB SABJISIOTCS I'OCYJapCTBEHHBIE OpPTaHbI, KOTOPHIE ITOIAJAIOT
IoJ, eicTBUe 3aKOHAa O IoC3aKyIKaX, KOrja OlleHKa IIPoeKTa MPOBOAUTCS
UCKJIIOUNTEJIBHO II0 ITeHe, UTO IBHO IPENATCTBYET BHEIPEHUIO MHHOBAIIUOH-
HOU IIPOAYKIIUU.

Te ke mpobeMbI OUEBUAHBI U B c(hepe dKCILIyaTalluU 3JaHUN U COOPY-
sKeHuii. B cyIiecTByoIiei mpakTUKe OTBETCTBEHHOCTh CTPOUTENA, KaK Ipa-
BUJIO, 3aKAHYMBAETCA C BBOJAOM O0BEKTA B SKCILJIyaTallui0, YTO HE CTUMY-
JIIPYEeT ero 3aMHTEPECOBAHHOCTD B IPOEKTUPOBAHUY U BBHIIOJHEHUU PAbOT
C YY4eTOM COBOKYITHOM CTOMMOCTH BJiafleHUs o0beKToM. IIpoekTmpoBaHME
00'bEKTOB OCYIIECTBJISAETCA TaKiKe 0e3 yueTa «KU3HEHHOTO ITUKJa» 3MaHui
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U COOPYsKeHU, T. . 0e3 CTAaBIINX yKe IPUBBIYHLIMU B 3apy0eKHON IMpaK-
TUKEe «KOHTPAKTOB }KU3HEHHOTO ITUKJIa» .

IToTeHIIMas KoMMeEPIIMAJIN3AIIUN 3aBUCUT HAIIPAMYIO OT Oo0ecleuyeHUsd
MO IEPKUBAIOIIEN 3aKOHOAATeIbHON 0a3bl, a TaKkKe 0osee a3 (pheKTUBHBIX
IIPOILECCOB IOCYIaPCTBEHHOTO peryanpoBaHua oTpaciau. O0bEeKTUBHO CyIIle-
CTBYET pAJa 3aKOHOB, KOTOPbhI€ IPUHATHI UJIU MOTYT OBITH IIPUHATHI B 000-
3pUMOM OyAyIlleM 1 cO3AanyT 0osee 6JIaTONPUATHYIO PETYJISATOPHYIO CPENY.
Iro, mpe:xae Bcero, PenepaabHblil 3aK0H Poccuiickoii Peneparum ot 28 HO-
sa6pa 2011 roga Ne 337-P3 «O BHeceHUM maMeHeHHi B I'pamocTpouTesib-
HBIN KogeKce Poccutickoit @engepaliiul 1 OTAeJIbHBIE 3aKOHOAaTeIbHbIE aKThI
Poccuiickoit @enepanum», KacaloUiuiicsa HerocyJapCTBEeHHOM 9KCIEPTU3HbI,
3akoH 00 00A3aTeJIbHOM CTPAXOBAHUU CTPOUTEJNbHBLIX PHCKOB, M3MEHEHUE
94-P3. Tak, BBeeHUE 0013aT€JIHHOTO CTPAX0OBAHUSA CTPOUTEBHBIX PUCKOB
CO3JaCT MOIOJIHUTEJbHBIA CTUMYJI AJA IMOSABJIEHUSA MOIIOJHUTEIBHOTO Op-
raHa, 3aMHTEPECOBAHHOTO B IOBBINIEHUM KadecTBa paboT um obeclieueHUU
JIIOJITOBEYHOCTU 00'BEKTAa, MOJTOCPOUHOI (DMHAHCOBO 3aMHTEPECOBAHHOCTU
CTPOUTEJISA IPU BLITIOJHEHUN ITPOEKTa, CHATUSA YaCTH OTBETCTBEHHOCTH C pe-
ryJupymoIiux opranoB. Uro kacaerca 94-d3, HecMoTpA Ha TO, UTO U3Me-
HeHUe 3TOro 3aKOoHa Ha JAaHHOM JTalle He pacCMaTpPUBAaeTCsA, BOBMOKHA €ro
OoTMeHa B CBA3U ¢ (hpopMHUpPOBaHUEM 3aKOHOAATEIbCTBA TaMOKeHHOTO co03a
u EAC.

Cnenyer ocob0 MOAUYEPKHYTH, UTO Poccus TaKiKe CYHIECTBEHHO OT-
CTaeT OT Pa3BUTHIX CTPAH MO KBaJM(PUKAIIUU IIepPCcOHAJIa Ha BCEX dTalax
IEIMOYKM CO3MaHUA CTOMMOCTHU. Pax 6apbepoB, CBA3AHHBIX ¢ HUBKOI KBa-
auduKanueir oTpacjaeBoro mepcoHasa, HeraTUBHO BJIUSAET Ha IIE€PCIEeKTU-
BbI Poccuu. 9TO 1 OTCYTCTBUE B IPOEKTHBIX OPraHU3aIMAX OIbITA IIPUMe-
HEeHUSA KOHCTPYKIIMOHHBIX MaTepUaJiOB ¢ HAHOKOMIIOHEHTaMM, U cJiabas
UHGOOPMUPOBAHHOCTH 3aCTPOUIIIUKOB O HAJIUUYNY HOBBIX TEXHOJOTUMN HJIs
CTPOUTEJIbHON OTPAacJid ¢ UCIIOJb30BaHNEM HAHOKOMIIOHEHTOB, U HUBKUM
TeXHOJIOTUYECKUH YPOBEHb IIPOMBBOJACTBA CTPOUTEJbHBIX MAaTepPUAJIOB,
TPAAUIMOHHBIX IJA Poccuu, U HeZOCTATOUHO Pe3yJIbTaTUBHAA NeATeJb-
HOCTBH HAYYHOT'O COODIIecTBa.

21. ITo mnenuro IKCnepmaoa, O0HUM U3 CAMbBLX HEeU3Yy1eHHblLX 60N PO-
C06 6 npuMmeHeHuUu Hanomamepuaios u HAHOMEXHON02Ul 6 cmpoumeilo-
cmee aensaemca 6e30nNACHOCMb UCNONB306AHUL IMUX mamepuanos ona
Juoaeli, m.K. coepemeHHble 30aHua u COOpyY;HCEHUA cmMPOAMCA C yiemom
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0nlumenvH020 CPOKA IKCNLAYAMAYUU, U KAK «nogedym» cebs HaHomame-
puanvt wepe3 30, 50 u 6onee nem, ne acho. Ymo BuL moxiceme ckazams no
amomy no6eody? Ecmv nu munenua cneyuanrucmoé u3 CIIIA u Egponvl no
amomy eonpocy?

JI. Bapko (PecnyOsuka Kasaxcran)

IleicTBUTEJIbHO, HEJIb3s 3a0bIBATHL 00 OIIPeJeIeHHBIX PUCKAaX MCIIOJIb-
30BaHNAI HAHOTEXHOJIOTHI — HACTOANMX 1 MEUMBIX. C OZHOM CTOPOHBI, T'0-
CYZapCTBO B JIHIlE YIIOJHOMOUYEHHBIX OPTaHOB 11 OPTAHU3AIIUHA JOJKHO IIOJ-
IEePKUBATDH JOIOJHUTEIbHEIE NCCAeNOBAHNS AJIs JIYUIIIeT0 IOHNMAHNI I BCeX
CYIIIECTBYIOIIINX PHCKOB HCIOJb30BAHUSA HNHHOBAIIMOHHBIX MATEPHAJIOB,
a ¢ APYroil — 9TH PeryJaATOPhI JOJKHBI BEeCTH KOHTAKTHLI C HEIIPABUTEJIb-
CTBEHHBIMU OPTaHMU3AIUAMU U OOIeCTBEHHOCThIO, B I[€JIOM, AJA 00BbACHEe-
HUSA IIPOBEPEHHBIX (DAKTOB 1 O0OPHOBI C IIpeapaccyIKaMuU.

Tax, HanpuMep, B ABCTpaJnuU PEryJasaTop B 00JacTU 340POBLA 1 6e3-
OIMaCHOCTH 3aHMMAaeT 0COOEHHO aKTHUBHYIO IIO3UIIMIO II0 BOIIPOCAM MCCJIe-
moBaHusa puckoB EHS. O 3anumMaeTcs mepecMOTPOM CYIIEeCTBYIOIIei pe-
TyJSATHBHOII 6as3bl B CTpaHe M COLEMCTBYET MX IIePEeCMOTPY 3a PyoOexkoM,
IMOAAeP KIIBAET NCCAEIOBAHNSA U co3maHMe 6a3bl 3HAHUN II0 PUCKaM HaHO-
TexHojJoruii. OCHOBHOII (pOoKyC pabOTEI — cO3MaHe HOPMATHUBHO-IIPABOBOI
0as3nl, MOAAEPIKKA HCCIEeSOBAHUNA C IeJbI0 BRIACHEHUSA OIACHBIX CBOMCTB
HaHOMATEPHAJIOB, OlleHKA 3(PPEeKTUBHOCTH KOHTPOJA HAJ PUCKAMU IIPHU-
MeHeHUsA HaHOMATepHuajJoB Ha paboueM MecTe, IpegocTaBIeHre nHPopMa-
U aBCTPAJIUNCKUIM OPraHMN3aIlUIM B 00/1aCTH HAHOTEXHOJIOTHH, yUacTue
B MEKIYHaPOIHBIX MHUIIMATHUBAX 1 o0ecleueHie COOTBETCTBUI MeKIyHA-
POSHBIM IIOAXOIaM.

B mocienHme roabl mMeeTCA IOJOMKHUTENIbHAS TeHAEHITII B MCCIe0Ba-
HuAX Ha Temy EHS B HaHOTEeXHOJOTMUECKUX CTpoiiMaTepuaiax. B uacTHo-
ctu, B EC u CIITA cob0paHo cyIlecTBeHHOe KOJUUYEeCTBO (DAKTHUECKUX JaH-
HBIX 0 puckax EHS, uTo mo3BojsgeT HAMETUTH OIpPeAeJeHHYIO CTPATErHIO
nanbHeHIe paboThl.

22. Kakxue HaHOMexXHON02UYeCKUe cCmpoumeibHble Mamepuaibl CHu-
marwmcea Haubonee nepcnekmuénovimu 6 Poccuu u 3a pybemwcom (6 CILIA,
H3spaune, Beruxobpumanuu, I'epmanuu, Anonuu, Kumae u dpyzux cmpa-
Hax)?

B. Bonguu, actupaHT
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IMeTaIbHBIN aHAJINS U JOJTOCPOUYHBIN IIPOTHO3 PA3BUTUA UCCIEIOBAHNI
U IIPUMEHEeHUsI HaHOMAaTepHajJoB M HAHOTEXHOJIOTUI B IIPOU3BOJICTBE CTPO-
UTEeJbHBIX MaTepUaJioB ITOKa3bIBaET, YTO HA CETOHA 3aMETHO BBIAEIAIOTCA
HECKOJIbKO CeTMEHTOB PBIHOUHOI aKTuBHOCTHU (Tabda. 1).

Tabauua 1
HawuGoJjiee npuBjiekaTeIbHbIE€ CErMEHTHI PHIHKA
HAHOTE€XHOJOTHYHBIX CTPOUTEIbHBIX MATEPHAIOB
Kpacku u moKpeITHUS 6 50%
ITlemeHT U 6eToOH 5,6 10%
CrexJio 0,7 15%
Burym u mojaumMepsl 0,5 10%
WNzonamusa 0,3 50%
ITlepeso 0,3 12%
Kepamuka 0,2 15%
Cranb, apmMaTypa 0,2 10%
«YMHBIE» MaTepPUAJIbI 0,05 40%

Ha nepBbie maTh cerMeHTOB mpuxoauTcs 6osaee 90% oT Bceit HAHOTEXHO-
JIOTUUECKOU MIPOAYKIIUU B CTPOUTEJIbHBIX MaTepuaJjax, IpuyeM Ha IeMeHT
u 6eToH npuxonguTtcs 6osee 40% oT Bcelt HAHOTEXHOJIOTUYECKOM IIPOAYKITHAI
B CTPOUTEJbHBIX MaTepruajiax (BeJIuunHa PeIHKa — 5,6 MJIPI 10JJ1apOB) IpHU
mporuo3upyemMom rogosom pocte B 2012—-2015 roxy 6otee 10% .

Bouiee mogpobubie cBegeHuss Bbl MoskeTe HAUTU HA cTpaHuIilax MHTep-
HeT-)KypHasa «HaHOTeXHOJOrMM B CTPOUTENLCTBE», Tle ONMYyOJUKOBAHBI
pe3yabTaThl OTPACJEBOTO TEXHOJIOTUYECKOTO HcCcaedoBaHus «PasButue
POCCUMCKOTO PIHKA HAHOTEXHOJIOTUUECKUX ITPOYKTOB B CTPOUTEILHO OT-
paciiz 1o 2020 roxa» [2].

23. Ymo npenamcmeyem wupoxomy 6Hed0peHUI0 6 CMPOUMELbCmMeo
HaHoOmMexHono2ull u Hanomamepuanoé é Poccuu u 3a pybéexcom (6 CIIIA,
H3spaune, Beruxobpumanuu, I'epmanuu, Anonuu, Kumae u dpyzux cmpa-
Hax)?

B. Bonguu, actupaHT
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O0BEeKTHUBHO CYIIIEeCTBYET PAL 0apbepoB, KOTOPLIE IIPEIATCTBYIOT KOM-
MepIUaIN3auy HAHOTEXHOJOTUUYECKOM TPOAYKIIUH B IJI00aJIbHOM MaCIIITA-

0e, mpuueM, Kak y Ipou3BoaAuTe el (IIOCTaBITUKOB), TaK 1 Y MMOTPeOUTE e
(puc. 1, 2).

Tpebyembie KanMTanbHbIe HHBECTHLMK OrcyTcTene macwraba
* CTpOMTENEHEA MHAYCTPUA, UMEIOLLES HU3KYH = Ha ceroaHsALWHWA AeHb B pAae cry4aes
HOPMY NPMBEINEHOCTY, KPaAHE YYBCTEMTENBHA K TEXHONOMMK NPOWIB0ACTEE He
cefecTOUMOCTH, NO3TOMY, HECMOTPA Ha macLITabupyeMsl, W NOSTOMY CYLLECTBYIOLLME
AONrOCPOYHBIE NPEMMYLLIECTES OT MCNONb30BaHWA NPOAYKTEl AOPOrd, YTO AenaeT ux
HAHOMPOAYKLMAW, KaNUTanbHbIE WHBECTHLMM HEPBIHOYHBIMU
OCTaKTCA rnasHoit npodnemoit ans — Mpw pocTe cnpoca OyayT BHespPATECA
MOCTABLLMKOR TEXHONOTWM NPOMIBOACTES, YTO CHUINT
Knmenue cabecToMmocTs
Gapbepbl AnA
» HeyBepeHHOCTs B AONMOCROMHOR HAAEKHOCTH NOCTaBWMWKOB CyuwjecTeyeT GONbLLIOE KONUYECTBO PA3MNUHHELX
HOBLIX CTPOWUTENBHLIX MaTEPUAN0B W WX TEXHONOMMIA; CTAHAEPTWIaLMA MCNONB30BAHWMA
PYHKLIMOHANBHBIX BO3MOMHOCTAX M CBOMCTBAX HaHOMaTEepWanos W HAHOTEXHONOTWH Ha
ABnseTcs Gapbepom, NPEnATCTEY LM MEXAYHAPOAHOM YPOBHE OTCTAET OT
MHBECTULMAM CO CTOPOHBI CTROWMTENBHO WHHOBaLMA
MHAYCTPWM — 370 XapaKTepHO HE TOMbKO CTPOMTENLHOM
aTpacnu
KoHcepBaTMBHOCTE OTpacnu HeobxogumocTe cTaHpapTusauum

Puc. 1. KnroueBbie 6apbepsl AJ1A IIPOU3BOAUTEICH (ITIOCTABIIUKOB)
HAHOTEXHOJOTHYECKOM MPOAYKIINH

Bbicokas cToMMOCTL HesicHble npeumyuwecTea

* M3-3a Hvwesoro xapakrepa GonbWKUHCTEa
HaHOTEXHONOMMYECKUX NDOAYKTOR W, KK CNEACTEME,
OTCYTCTEMA 3hherTHBHEN NPOU3EBOACTBEHHX
NPOLECCoB WX LeHa 3HA4YMTENLHO BLILLe, YeM Ha
aHanoryHele, Ge3 enonL30saHuA
HaHoMaTepuanoe, 4YTo He cnocobCTBYeT ux

» CywecteyeT GONbLIOE KONMYECTBO NPOAYKTOS
C MCNOMNB30BaHWEM HAHOTEXHONOTWIA,
CYLLIECTBEHHAS YACTb KOTOPbLIX HE UMEeT
BMAUMBIX NPEUMYLLBETE NO CPABHEHWIO €
OObIMHBIMWA MaTepUanamM

MacLTaGHoMy BHEAPEHIO
KnioueBbie
Bapbeps! gna
» OrcyTeTeve wHdopmaLwm y notpebuTeneil, norpeGurenen HMccneposanus, npoeegeHHee 8 EC, nokasanm,
CTPOMTENEA, UHKEHEPOB, 8PXUTEKTOPOB W3-3a YTO KOHEYHLIE NOMb30BaTENKM oBecnokoeHs!
HEAOCTaTOYHOro / HeaPEKTUBHOMO MapKETWHra Bonpocami 6e3onacHoCTH HaHOMaTepuanos
HE MO3BONAST AOCTUYL TAKOMO YPOBHSA - B pape cnyyaes, 370 060CHOBAHHO
OCBELOMNEHHOCTH, Y4TODBR oGecnequTs - Kak cnegcrere, YaCTO NPOMIBOAMTENK
CYLLECTBEHHLIM CNPOC CKPLIBAIOT HAaNW4We HaHoOMaTepwuanoe B

npoaykTe

OrcyrcTBMe MH(OPMUPOBAHHOCTH OBwecTBEHHOE MHEHUE

Puc. 2. KnoueBble 6apbepshl A9 MOTpeduTeIeil HAHOTEXHOJIOTHYECKON MPOIYyKIIMH
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BEJIOB Baagumup Baragumuposuuy,

IIPOPEKTOP IO HHHOBAIITUOHHON M HAYYHO-
o0pa3oBaTeJbHOU HeATeJbHOCTH TBEepCcCKOro
TOCyJapCTBEHHOTO TEXHUYECKOr0 YHHBEePCUTETa,

3aB. Kadeapoil MPOU3BOJICTBA CTPOUTEIbHBIX U3TEJTUN
U KOHCTPYKIui, IloueTHBI paOOTHUK HAYKU

1 oopazoBanuda Teepckoii ooaactu, coeeTnuk PAACH,
I-p TeXH. HayK, mpodeccop

2. Hac unmepecyiom HAHOMOOUDUUUPOEAHHBLE B6bLCOKONPOYHDBLE
nezKue 6emonb. KOHCMPYKYUOHHO20 HA3HAYeHUA, 06radaroujue HU3KOU
cpedHel NAOMHOCMbBI0O U 6bLCOKUM nokadamenem npedeira nPpoLHOCMU
npu cacamuu. Panee coobwanocv, umo 0na u3zomoénenus maxux 6emo-
HOG6 NPUMEHAIOM NONble CMEeKNAAHHbLE U ANI0OMOCUIUKAMHbBLEe MUKDOCHe-
pbl, a 6 Kavecmée HaHOMOOUPukamopa nogepxHocmu Mmukpocgep onsa
y6enuieHus nPpoYHoOCmu cyenieHus yeMeHmHozo KamHi ¢ HanoiHume-
nem npeonoxen KOMNAEeKCHbL HAHOPA3MePHBbLL Mo0uduramop Ha OCHO-
6e 3011b 2udpokcuda rx»ene3a u 301b KPeMHUEBOU KUuciomsvL u m. 0.

IIpocum Bac coobwums o npumeneHuu 0AGHHOU MeXHON02UU U320-
moénenusa 6emonoé 6 cmpoumenvcmeée. Kaxue o6esexmulL ysice évinonne-
Hot? Ecmov nu Hopmamuénas 00kymenmayua Ha 0aHHbLIL 6ud 6emoHna?
Ecmv au pacuemuvr no skoHomMuvecKkomy «aggexmy» npu npumeHeHuu
dannozo 6emona u m.o.

Ha kaxux ycnoguax pa3pabomuiuru 20moésvl. nepedamsv 0aHHYI0 mex-
HOLO2UI0 CMpPoumenbHolM KOMNAHUAM?

Hawy xomnanuto owendp uHmepecyrom Hoéwvle pa3pabomku 6 0AaHHOM
HaAnpagieHul, U Mol 20MOEblL PACCMOMPEMb PA3ILULHbLE 6APUAHMBL.

C. YUepkoB, KOMMEPUYECKUU JUPEKTOP
CTPOUTEJIbHON KOMIIaHUU

Ha mamt B3I, KOTOPBIN YaCTUYHO PeajJn30BaH B HAIIIUX N300peTeHN’-
ax [3, 4], mepCrIeKTUBHBIM UCTOUYHUKOM HAHOA00aBOK IJIsI JIETKUX 0ETOHOB
MOTYT CJAYKUTh TJIMHUCTbIEe MUHEPAJIbl UJIN CMEKTUTHI, KOTOPbIE ABJIAIOT-
cA TJIABHBIMM KOMIIOHEHTaMU IIMUPOKO PACHIPOCTPAHEHHBIX OEHTOHUTOB.
9T KOMIIOHEHTHI ITPaKTUYEeCKMU 00J1aal0oT BCEMHU CBOMCTBAMU HNPUPOITHBIX
HaHOpPa3MepPHBIX YaCTUIl U B OCHOBHOM CTUXUUWHO HUCIIOJIb3YIOTCA IIPU U3T0-
TOBJIEHUU CTPOUTEJNbHBLIX MaTepuasoB [5]. IIpousBoacTBO HAHOUACTHUIL U3
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OEHTOHUTA — CJIOYKHBIN IPOIlECC, OCHOBAHHBIA HA MCIIOJH30BAHUU TOHKUX
TeXHOJIOTUM, TPeOYIOIMNX IIyOOKUX HAYYHBIX WCCJIENOBaHWUIi, a IJIaBHOE,
3HAHUA MUHepajgoruu 6eHTOHUTOB. BMecTe ¢ TeM OEHTOHUTOBASA IJIMHA SB-
JigeTcA CBOeOOpasHBIM MOJIY(aOpUKATOM M OCHOBOM JIs IPOMBIIIJIEHHOTO
ITPOM3BOACTBA HaHOUYacTuIl. Ilpy mosyyeHUn U3 GEHTOHUTOBOM TJIMHBI Ha-
IIOTIOPOIITKOB I1eJ1eCO00Pas3HO OCYIIEeCTBIATh HAHOCTPYKTYPHYIO IIOATOTOBKY
B CIIEIIMAJbHBIX MEXaHUUECKUX aKTUBATOPAaX Pa3JIUYHOIO THUIIA.

B pa6orax [6, 7] nccaenoBaaoch BIUAHUE IIBLJIEBUIHBIX OTXO/I0OB U TN~
HUCTBIX YACTHUIL Ha CBOMCTBA rasobeToHa. Takue 4acTUIIHI B CUJIY CBOEH BBI-
COKOIi AUCIIEPCHOCTUM CKJIOHHBI K arperaTUpPOBAHUIO B MeJKue (DJIOKYJIBI.
Ins1 paspyllieHnss MUKPOTPAHYJ M3 3TUX UYACTHUI] aBTOPAMHU IIPEeIJIOMKeHa
MeXaHOXUMUYeCKasd aKTUBAIUS MCCJIeIyeMbIX pPadoYnx cMeceli Ha CIeIu-
aJIbHOM yCTaHOBKe IJid uaMesibueHud. IlogqooHaa o6paboTKa II03BOJIAET pac-
KPBITh PEAKIIMOHHYIO CIIOCOOHOCTHh TAKMX YACTHUIL 3a CUET 00pa30BaHUA IIPO-
MEXKYTOUHBIX aMOP(MHBIX COCTOAHUN Ha UX TOBEPXHOCTH, a UMEHHO OKCHUIa
KpeMHUA u ryinHo3eMa. MceaenoBaHusaMu ¢ ucnojb3oBanueMm metonos [[TA,
P®A 1 51€eKTPOHHOI MUKPOCKOIIUY YCTAHOBJIEHO, UTO MEMKAY TJIMHUCTHIMU
MUHepaJIaMU U TUIPATHBIMU HOBOOOPA30BAHUAMU CMEIIIAHHOTO BAMKYIIIETO
IIPOUCXOAUT XUMUUYECKOe B3anumMoelicTBue. B pesysibTraTe B yCJI0BUAX TOHU-
s)keHHOM KoHIeHTparuu CaO B :KugKoi ase HapALY ¢ BBICOKOOCHOBHBIMU
00pas3yTCca 1 HUSKOOCHOBHBIE TUIPOCUJINKATEI U TUAPOATIOMUHATHI KaJIb-
U, IPENMYIIIECTBEHHO B MEJIKOJMCIIEPCHOM BU/le B (DOPMeE UTJI ¥ BOJOKOH.
IIporecc BbIAENIEHUS TUAPOCUIUKATOB CIIOCOOCTBYET YILJIOTHEHUIO CTPYK-
TYPHI U MOBBIMIEHUIO ITPOYHOCTY 3aTBEPAEBIIET0 KaMHA. BBIJIO yCTaHOBJIE-
HO, YTO CyMMapHas KaOWJIJIAPHAA IIOPUCTOCTh MATPUIILI aKTUBUPOBAHHBIX
cMecell YMEeHBIIINJIACh B IIOJITOPA pasa II0 CPABHEHUIO C HEAKTUBUPOBAHHBI-
MU, a MAKCUMYM pacIipefiesieHns KalUJJISAPHBIX IOP CMEIlaeTcsa B CTOPOHY
0oJiee MeJKUX IIOP 3a CUET PA3YKPYIHEHUA OMACHBIX KANWJIISPHBIX II0OD,
YTO CIIOCOOCTBYET ITOBBIIIEHUIO IIPOYHOCTY MEKIIOPOBBIX IIE€PETOPOAOK He-
aBTOKJIABHBIX ITOPOOETOHOB. M3 pabouux cMeceil ¢ IbLJIEBUAHBIM OTXOIOM
OBLIM TIOJIyYeHBbl HEaBTOKJIaBHBbIE I'a300€TOHBI CO CPeAHEl MJIOTHOCTBIO OT
400 Kr/M® ¥ TPOYHOCTHBIMU ITOKA3ATEJIAMU, IPUOIMIKAIOIMIUMUCT K aBTO-
KJIaBHBIM ra300€TOHaM.

B pa6ore [8] onpenensanocs BAMAHUE HAHOUACTHUIL HA CBOICTBA MeHOOe-
TOHOB HEABTOKJIABHOT'O TBEPJEeHUA. ¥ CTAHOBJIEHO, UTO IIPOYHOCTH HA CiKa-
Tre MOAU(MUIIMPOBAHHOTO HAHOUYACTHUIIAMU ITIeHOOETOHA CPeJHEeH ILJIOTHO-
cteio 500 Kr/m? cocrasuaa 1,65 MIla, a Hemogudpunuposarasoro 0,87 MIla

——————————————— A0
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(mpupoct mpouHoctu B 1,9 pasa). MakcumMyM IIPOYHOCTH AOCTUTHYT MIPU
0,05% -HOM comep:;KaHUM HAHOCTPYKTYP. [lalbHeiilllee yBeJIMUYeHNE COIeP-
JKaHUA HAHOCTPYKTYP IIPUBOIUT K CHUKEHUIO mpouHocTu. O6pasIiibl ¢ MO-
IU(UITMPOBAHHON CTPYKTYPOU B OTJIMYME OT HEMOAU(DUIIMPOBAHHON MMe-
IOT PAaBHOMEPHOE pacIiipefiesieHne IIop Mo pasMepaM, II0OBEPXHOCTh 00pas3IioB
poBHasdA (0e3 ckosioB). HaHouacTuIpl, pacupenenasasch B CTPYKType OeToHa,
UTPAIOT POJIb IIEHTPOB HAIIPABJIEHHOW KPUCTAIMU3AIUU, UTO HIPUBOIUT,
C OJHOU CTOPOHBI, K MOABJEHUIO (PUOPUIIAPHON CTPYKTYPhI, o0ecIieunBas
€€ HeIpPepPbIBHOCTD 1 CILJIOITHOCTD, 4 C APYTrOM — K IOABJIEHUIO YIPOUHSIO-
el CTPYKTYPHO-OPHUEHTUPOBAHHON HAAMOJIEKYJIAPHON 000JIOUKU BOKPYT
HAHOTPYOKU. ITUM O0BACHAETCS IMOBBLIINIEHNE ITPOUYHOCTU STUYEUCTHIX 0eTo-
HOB ¥ OJHOPOJHOCTH HOP II0 padMepam.

B pabore [9] ycTaHOBIIEHO, UTO HAJIUUYNE YIJIEPOAHBIX HAHOTPYOOK B CO-
cTaBe ITeHO0eTOHA MPUBOAUT K CTAOMIM3AIIUU €T0 CTPYKTYPhI, OTCYTCTBUIO
B HUX IPU3HAKOB IIep(opaIuu CTEeHOK, IIPOABJIAIONINXCSI B OOBIYHBIX ITEHO-
oeronax. Hanuuwme B HeMoauuIInPOBAHHOM IIeHOOETOHE 0P ¢ Imepdopupo-
BAHHBIMU CT€HKAMU IIPUBOAUT K CHUIKEHUIO IPOYHOCTU U YXYIAIIEHUIO Me-
XaHNYEeCKUX CBOMCTB MCCJIEIyeMOTo MaTepuaJa.

B pa6ore [10] paccmaTpuBaeTcs HCIIOJIb30BaHUE MOAUPUIIMPYIONIAX
M00aBOK B BUJe YIVIEPOAHBLIX IIJIACTUHUYATHIX HAHOCHCTEM IPU H3TOTOBJE-
HUU TTOPU30BAHHON (DTOPAHTUAPUTOBON KOMIIO3UIIMKU. ABTOpaMu ObLiIa OT-
MeueHa CTabuIn3anusa CTPYKTY PRI ra3o(pTOPaHTUAPUTA II0 pasMepaM u ¢op-
Me mop. Pe3ysibTaThl HMCCIEIOBAaHUN MaKPOCTPYKTYPHI MOKA3bIBAJIM, UTO
B ITIOPU30BAHHON (DTOPAHTUAPUTOBON KOMIIOBUIINY 0€3 MOAUMUIIUPYIOIIIX
HAHOCHUCTEM 3a CUeT WHTEHCUBHOUN IIEPKOJSAIIUU CTEHOK IIOP IPOUCXOIUT
o0bemHeHNe TOp ¢ 00pa3oBaHMEM KPYITHBIX IIOP, KOTOPbhIE TOIOJHUTEIHHO
YBEJIMUNBAIOT TEIJIONMPOBOAHOCTL MOPU30BAHHON KOMMIO3UIINY U CHUKAIOT
ee MexaHNYeCKUe XapaKTePUCTUKHU.

O0BbegMHEHHBI OTBET Ha BOIIPOCHI:

10. Paccraxcume 06 OCHOBHBLX HANPAGILEHUAX NPUMEHEHUSA HAHO-
MexHOoN02UuU NPU NPOU3odcmee cmpoumenvbusvlx mamepuanoé 6 Poccuu
u 3a pybemwcom (6 CILIA, H3paune, Beruxobpumanuu, 'epmanuu, Ano-
Huu, Kumae u dpyzux cmpanax)?

A. PogoBa, actupaHT (Peciybinka Benapycs)

e /]
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12. Cywecmeyrom nu HaHomamepuanivl, He3HaiumenvHble 006a6KU
Komopuilx obecneiusarom cyu,ecmeenHoe YiyiuleHue Cc60Ucme cmpou-
MmenbHbLX MaAMepuaios?

B. KoBpoB, nn:xenep (Pecnybaunka Kazaxcram)

19. Kaxum o6pa3om npoekmuposu,uKu mozym ucnoib306ams 6 c60-
ux npoekmax Haubonee IPpPeKmueHYy0 CMPOUMenbHYI0 HAHONPOOYK-
yuro? Kax amo denaemca 3a pybemcom (6 CIIIA, H3paune, Berukobpuma-
Huu, 'epmanuu, Anonuu, Kumae u dpyzux cmpanax)?

K. CoToB, pykoBOAUTEIH MPOEKTHOM OPTaHU3AIIUN

OrgenbHBbIE IIPHMEMbl HAHOTEXHOJIOTHI MIMPOKO WCIOJB3YIOTCA IJIs
IIPOM3BO/ICTBA YJIbTPABBICOKOIPOUHBLIX O0eTOHOB. IIpm mpuMeHEeHUU BBICO-
K09(P(PEeKTUBHBIX XUMUYECKUX H00ABOK, aKTUBHBIX 1 MHEPTHBIX TOHKOIU-
CIIEPCHBIX M HAHOANCIEPCHBIX MHUHEPAJbHBIX COCTABJIAIOIIUX CO3IAIOTCS
roMOTeHHbIe OETOHHBIE MaTPUIbI, KOTOPhIE, IIPU COOTBETCTBYIOINEil obpa-
00TKe U YILJIOTHEHWM, He 00pas3yioT ImycToT. I'JlTaBHBIM BO BCEX CJIyUasaX SB-
JsieTcAa YMeHbIIIeHre JuaMeTpa 3epHa 3al0JTHUTEA U HATIOJTHUTEIA B CpPaB-
HEHUU C TPaAUMUOHHBIM 0eTOHOM. IIOCKONBKY pes3yabTaThl UCCIEeIOBaAHUI
IMOKAa3aJy NPSAMYIO 3aBUCHUMOCTh MEXKAY YMEHBIIIEHUWEM IuaMeTpa 3epHa
U IIpefesioM NPOYHOCTU IIPHU CIKATUM, TO MaKCHUMaJbHaA BeJUUYMHA 3epHA
3aIOJHUTEJA B YIbBTPABBICOKOIIPOUHBIX OeToHaX cocTaBiseT 1 mm. Ceiiuac
MIPUMEHAOT ¥ HAHO3ATOJHUTEJIN U, B TOM YHCJIe, HAHOBOJOKHA, KOTOPhIE
UTPAIOT PEBOJIIOIIMOHHYIO POJIb B MOBBIMIEHUN HPOYHOCTU U YJIYUIIEHUU
IPYTUX CBOMCTB 9TUX KOMIIO3UTOB.

CoBpeMeHHBIE Pa3pabOTKU B IIPOM3BOACTBE YJIbBTPABBICOKOIIPOUYHBIX
0eTOHOB 0a3MPYIOTCA HA OCHOBHOM IIOCTYJAaTe, YTO IIOBPEKIEHUA, MOPHI U
MHKPOPa3pbIBLI COUAYT HA HET, U CTPYKTypa O0eToHa OyAeT roMOTeHU3UPO-
BaHAa ITyTeM BbIOOPA MCXOAHBIX KOMIIOHEHTOB U OIIPeAeJeHUsI ONITUMAJbHOM
perentypsl cMecu. I'JtaBHBIM 00pa3oM, ¢ OCOOLIMU PeIenTypaMu YIbTPaBhI-
COKOIIPOYHBIX 0ETOHOB CBA3BLIBAIOTCS OUEHb BBHICOKME ITOKAa3aTeJId IIPOUHO-
CTH IIPpU M3TU0e M PaCTAKEHUU. ITU UAeN KOHKPETUSUPYIOTCA CJIEAYIOIIN-
MU TPeOOBAHUAMMU:

1. YayunieHre roMOTeHU3AINY CTPYKTYPBI O€TOHA ITyTeM UCKJIIOUEHU S
KPYIHO3EPHUCTHIX KOMIIOHEHTOB;

2. YaydieHue CTeIeHU YIJIOTHEHUA ITyTeM OIITUMU3AINY I'PaHyJIoMe-
TPUYECKOTO COCTaBa CMECH MUHEPAJIbHBIX KOMIIOHEHTOB;

e 4D
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K coiepXKaHuIo



2013 - Tom 5 - N24 /2013 - Vol. 5 - no. 4 Nanoblm

V Mexaynaponnaa Hay4Ho-npakTuyeckas online-xonghepenuyns «lipumeHeHne HaHOTEXHONOMUIl B CTPOUTENbCTBE>

3. YayuIeHue MUKPOCTPYKTYPHI IIOCPEICTBOM TEPMOOOPAaOOTKY B 3a-
KJIIOUUTEJbHOU CTaAUU TBepAeHUsI OeTOHA;

4. Wcnosb3oBaHME AJIA IIPOU3BOACTBA VIbTPAaBbLICOKOIPOUYHOTO OeTOHA
COBPEMEHHBIX TeXHOJOTUI CMEIIINBaAHUSA U 0ETOHUPOBAHUS;

5. Jlya cCHUKEeHUsT XPYIKOCTU U MOBBIINIEHUA IIPOUYHOCTU OeToHa, KaK
IIPaBUJIO, HA IIOMOIIb IPUXOAAT BOJIOKHA UJIN CMECU BOJIOKOH.

IIpouHOCTHBIE CBOICTBA YJIBTPABBICOKOIIPOUHBLIX OETOHOB OAlOT BO3-
MOJKHOCTHY COKPATUTH IIOIePeYHOe CeueHne, IPeruMYyIIeCTBeHHO, IpeBapu-
TeJIbHO HAIPSAMKEHHBIX CTPOUTEJIbHBIX KOHCTPYKIIUii. C 3TUM CBS3aHO CY-
IITeCTBEHHOE CHUKEHUEe COOCTBEHHO! MacChl KOHCTPYKIIUHM, KOTOPOE MMeEEeT
3HAUeHNe IIPU BO3BEJEeHUU BEePTUKAJIBHBIX CTPOUTEJIbHBIX KOHCTPYKIIUI,
BBICOTHBIX JOMOB, 0COO€HHO B COOPHOM CTPOUTEILCTBE, BO3BEIEHUN MOCTOB.
Ipyroii acmeKT KacaeTcs «PUCKOBAHHBLIX» (PyHIaMEHTOB, KOTOPHIE B BKC-
TpeMaJbHBIX CUTYyallAX OTHUMAIOT 3HAUUTEJIbHYIO YacTh CPEJCTB, BbIJe-
JIEHHBIX Ha BC€ CTPOUTEJIbCTBO. OUEBUIHO, UTO IIOCJTIEIOBATEILHOE YMEHb-
IeHre cCOOCTBEHHOTO Beca BEPTUKAJIbHON KOHCTPYKIIUU IIPUBOIUT K POCTY
peHTabeTbHOCTH.

COBOJIEB Koucrantun I'enHagueBny,

noueHT Y HuBepcutera Buckoncuua-Muiayoxu,
npeacengaresb Texanueckoro komurera ACI 236D
II0 HAHOTEeXHOJIOTuAM B 0etone, CIIIA

1. B mae 2012 200a 6 I'peyuu npoeodunca IV Mexncdynapoonwii
cumno3uym no HanHomexnonozuam 6 cmpoumenvcmee (NICOM4). Ha-
CKONbKO u3eecmuo, Hnmepnem-sacyprnan «Hanomexnonozuu 6 cmpou-
menvcmeée» — oguuuanrdbHblil UuHGopmayuonnbvili napmuep NICOMA4.
IInanupyromca nu nybrukayuu Yy4acmHUKOE cumno3uyma 6 uzdanuu?

A. Poaun, nmpemnogaBareib

NurepecHsrit Borrpoc! Bee cratbu cumnosuyma NICOMA4 6b11u onry0s1m-
KOBAaHBI B3JIEKTPOHHOM B¢ HA KOMIIAKT JUCKE, 1 TOJbKO 20 13 HUX ObIJIN 13-
IaHbI B CIEI[UAJIbHOM BHITTyCKe JKypHaJa « [ lemeHTHBIE 1 0€TOHHBIE KOMIIO3HU-

e A3
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TBI» , IOCBSAIEHHOM IIPMMEHEeHII0 HAHOTeXHOJIoTHii BecTpouTeabecTBe (Cement
and Concrete Composites Special issue: Nanotechnology in Construction.
http://www.sciencedirect.com/science/journal/09589465/36).

$1 mymaro, 4To ocTaBIINEeCa CTATbU MOTYT OBITh OIIyOJIMKOBAaHBI B IHTED-
HeT-KypHaJse « HaHOTEeXHOJIOTUY B CTPOUTEIBCTBE» , HO 9TO PeIlleHne JOJIK-
HO MCXOJUTHL OT aBTOPOB. Merkay mpouuM, ceiiuac o0'bABJIeH cOOp aHHOTA-
nuil gada cumoosuyma NICOMS, mosTomMy 9TO MOAXOASAIIMA MOMEHT, UTOOBI
IIpeJCTaBUTEL CBOIO anHoTaIluoo! Bosee moapobHasa nagopmaIins IpuBeIeHa
Ha NICOMSb.org.

2. Hac unmepecyrom HAHOMOOUPUUUDPOEAHHBLE 6bLCOKONPOUHDBLE
nezKkue 6emonb. KOHLCMPYKUUOHHO20 HA3HAYEeHUA, obadarou,ue HU3KoU
cpednell NIOMHOCMbIO U 6bLCOKUM noka3amenem npedena npoiHocmu
npu cicamuu. Panee coobwanocwv, umo 0na u3zomoénenus makux 6emo-
HO6 NPUMEHAIOM NOLble CMEKAAHHbLE U ANIOMOCUNUKAMHbLE MUKDPOCe-
pbl, a 6 Kavecmée HaHOMOOUupurkamopa noéepxHocmu mukpocgpep 0ns
Yy6enuienHus nPoLHOCMU CUenieHusl yeMeHmHoz0 KAMHA C HanoaHume-
nem npeodnoxcen KOMNAeKCHbLL HAHOpPa3MePHbLL Moduduramop Ha OCHO-
6e 30116 2udporcuda xenesa u 3016 KPeMHUEBEOU KucaombvL u m. 0.

IIpocum Bac coobujumv o npumenenuu 0AHHOIL MexXHONLO0ZUU U320-
moénenus 6emonoé 6 cmpoumenvcmeée. Kaxue o6sexmbuL ysice 6vinonne-
Hot? Ecmov nu Hopmamuénas 00kymenmayusa Ha 0aHHbLIL 6ud 6emoHa?
Ecmv nu paciemsl no skonHomuieckomy «apgexmy» npu npumeHeHuu
dannozo 6emona u m.0.

Ha kaxux ycnoseuax padpabomuurxu 20moévt nepedamsv 0aHHY10 mex-
HOMLO2UI0 cmpOoUumMenbHblM Komnanuam?

Hawy xomnanuio owenb uHmepecyom Hoébie pa3pabomru 6 0AHHOM
HANPA6NLEeHUU, U MbL 20MOEbL paccmMompemsb pa3iuiHble 6APUAHMbBL.

C. YepkoB, KOMMEPUYECKUN TUPEKTOP CTPOUTEILHON KOMIIAaHNN

IIpexpacusrii Borrpoc. B CIITA cyiiecTByeT ABe B3aMOCBA3aHHbIE I'PYII-
bl (FHWA 1 UW-Madison), koTopsie paspabaTtsiBatoT SiO, u Al,O, HanoIIO-
KPBITUA JIJI5 3aII0JTHUTe el (TJIaBHBEIM 00pa3oM, AJIA 3aIll0JTHUTEeJIeH ¢ 00bIU-
HBIM BECOM) C I[eJIBIO YIVUIIIeHN A KOHTAKTHOI 30HbI. ATa pa3padoTKa MOKeT
OBITH YCOBEPIIIEHCTBOBAaHA AJIA JIETKUX 3amojJHuTesaeil 6eroHa. I 0yay pan
cBs3aTh Bac ¢ mceiaemoBaTeabCKOM IPYIIION, YTo0ObI BeI Moriu 6oJjee Ioj-
POOHO OOCYIUTE AeTal Pealn3allin.

e A
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3. Bedemca nu nodzomoeéka cneyuanrucmosé 0ns npednpusamuil, Ko-
mopuie 6yOdym HenocpedCmMeEeHHO Y1Lacmeo6amsv 6 npou3eodcmaee mame-
puanosé u u3denull c UCNONb306aAHUEM HAHOMEXHONLO2UU?

I'de u kakxum obpazom?

C. BonoB, TexHoJOT (YKpanHa)

B CIITA moaroroBka CIeIaJnuCcTOB B 00JIACTH CTPOUTEIbLHBIX HAHOTEX-
HOJIOTUH OCYII[ECTBJIAETCSA, IIPEKIe BCero, B MarucTpaType u acliupaHType.
Cy1iiecTByIoIue IporpaMMbl 0aKajlaBpraTa 3arpyKeHbl OCHOBHBIMU AUCIIV-
IJINHAMU 13 Kypca IPasKJIaHCKOT0 CTPOUTEILCTBA (NI MaTepUaJOBeIeHN-
eM, eCJIM PeUb UJIEeT O IIPOTPaMMe II0 CTPOUTEJILHBIM MaTepuaaam). Ha camom
Jiesie, BIIOJIHE yAAaUHbIe IIPOTPAMMBI II0 IIOATOTOBKE MHKEHEePOB-CTPOUTEIei
MOKHO HAWTH OUeHb 0JIn3KO0 reorpaduuecku. Hampumep, mpeKkpacHas mIpo-
rpaMMa II0 CTPOUTEJbHOMY MaTePHUAJIOBeJeHNIO M HAHOTeXHOJIOTHUSIM paspa-
oorana B Bearopoze (BI'TY um. Illyxosa).

6. Karxue évicuuue yuebHnvle 3a6edenusn ocyuecmenaiom (nianupyom
ocyu,ecmenamsv) no0z0mo6Ky Cneyuaiiucmos 6 o6aacmu HAHOMEXHOLO-
2utl 6 cmpoumenvcmeée? Kozda nnanupyemca ux évinycrk? Byoym au onu
3aHUMamMbca HAYLHOU deamenbHOCMbI0?

B. Kapnos, a-p TexH. HayK

Hanpumep, nmpekpacHad IIporpamMMa mo CTPOUTEJIbHOMY MaTepHuaJioBe-
JTeHUI0 M HAHOTeXHOoJIorusaM paspaborana B Bearopoge (BI'TY um. Illyxosa).

8. Rax uzeecmno, V MexndynapoonsLii cumno3uym no HaHOMexXHOoL0-
2uam 6 cmpoumenvcmée (NICOMS5) cocmoumcesa 6 2015 200y 6 Yukazo,
CIIIA. Ecmb nu nepeienb 60npocoé u Hanpaéienuil, komopuie 6ydym 06-
cyrcdamouea Ha cumnoduyme?

K. KoneB, KaHa. TeXH. HAVK

Byner o6cy:kaaThbcsa MINPOKUNA KPYT BOIPOCOB, OTHOCAIINXCS KO BCeM
CTPOUTEJIbHBIM MaTepuaiaM; 3a 0oJiee moapooduoii nHdopmariueir o NICOMS
obopamariteck Ha cauiTt NICOMSbS.org. Mul oxkumaeM O0O0JIbIIIOE KOJHUYECTBO
yuacTHUKOB 13 Poccuu. Iloxkanyiicra, nmpeacraBiadaiiTe CBOu aHHOTAIIUN He
IMo3IHee YKa3aHHOT'O CPOKa.

e D
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10. Paccraxcume 06 OCHOBHBLX HANPAGILEHUAX NPUMEHEHUS HAHO-
MexHOoN02UuU NPU NPOu3eodcmee cmpoumenbusvlx mamepuanoé 6 Poccuu
u 3a pybemwcom (6 CILIIA, H3paune, Beruxobpumanuu, 'epmanuu, Ano-
Huu, Kumae u dpyzux cmpanax)?

A. PogoBa, actupaHT (Peciybinka Benapycs)

Ha peIHKe CTPOUTEJBHBIX MaTEepPHUAJIOB CYIIECTBYeT MHOKECTBO HAHO-
IPOAYKTOB: CyIepIIacTu(uKaTopsl, HaHoSiO, (riaaBHEIM 00pa3oM, IJIA ca-
MOYILTOTHAKIMUXCA 0eTOHOB), HaHOTiO, u (poToOKaTanIUTHYECKNE I[€MEHThI
u 1p. B komuTere 236D (HaHOoTexHOJIOTMY B O€TOHAX) MBI IPAKTUYECKH 3a-
BEPIIUJIN OTUET O IPUMEHEeHN HaHOTeXHOJOTuil B o0JiacTu 6eToHOB. B Ha-
CTOAIIUIN MOMEHT C IIPOEKTOM 3TOT0 OTUeTa MOTYT O3HAKOMUTHLCS TOJIBKO
YJIeHBI KOMUTETa, HO MBI HaJleeMCs, UTO BCKOpPe OH OyaeT onyoaukoBaH. O3-
HaKOMbTeCh, IIOKAJIYIHCTa, C IPEKPACHBIM 0030POM APYIUX HJOKYMEHTOB OT
Hayunoro Cosera o Tpaucnopty (TRB) Hanmmonansubix Axkagemuit CIITA:
http://onlinepubs.trb.org/onlinepubs/circulars/ec170.pdf

12. Cywecmeyrom nu Hanomamepuaniv., He3HaiumenvHble 006a6KU
Komopuilx obecneiusarom cyu,ecmeenHoe YiyiuleHue ce0Ucmeé cmpou-
MmenbHbLX MaAMmepuaios?

B. KoBpoB, nn:xenep (Pecunyboaunka Kazaxcram)

Mzr paspaboranu go6aBrky HaHOSIO,, KOTOpas B MaJlbIX H03ax, 0,25%
MacChl IIeMEeHTa, MOYKeT YBeJNUYUTDL IIPOYHOCTh OeToHa B 1 1 28 cyTKu Ha
25% . MBI yBepeHbI, UYTO HAHOYACTHUILI JOJKHBLI MCIIOJb30BaThCs (1 OBITh
9((peKTUBHLIMK) B OUeHb MajJOM KoJjuuecTBe. MlHaue, OHM He CTAHYT IIPU-
BJIEKATEJbHEBI IJIS IPAKTUUYECKOr0 IPUMeHeHN’ .

15. Ymo BwvL. moixceme cka3amv 0 npumeHeHUU HAHOMAMEPUALOE

u HaHomexHonoz2ull 6 cmpoumenvcmaee 3a pybexcom (6 CIIIA, Hapaune,
Benurxobpumanuu, I'epmanuu, Anonuu, Kumae u dpyzux cmpanax)?

E. KopoTkux, uHXeHepP-CTPOUTEb

CmoTpuTe moii orBet aa Ne 10.

17. Kaxum ob6pa3om ocyujecmensemcsa no0zomoseka cneyuaniucmos
6 obracmu HaHOMexHONo2Ull 6 cmpoumenvcmee 3a pybdemcom (6 CIIA,

e A
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H3spaune, Beruxobpumanuu, I'epmanuu, Anonuu, Kumae u dpyzux cmpa-
Hax)?
B. 3oroBa, npenosaBaTesb

CMmoTpuTe moii oTBeT aia Ne 3.

21. I1o mueHutO IKCNLEPMOE, OOHUM U3 CAMBLX HEeUIYLEeHHbLX 60NPO-
C06 6 NpuUMeHeHUU HAHOMAmePUaLo6 U HAHOMEXHOL02Ul 6 cmpoumenb-
cmeée aénsemca 6e30nNaACHOCMb UCNONb306AHUSL IMUX MAMEPUANLOE 0N
ntodell, m.K. cogpemenHble 30AHUA U COOPYHCEHUSA CMPOAMCA C YLemom
0n1umenvH020 CPOKA IKCNLAYAMAYUU, U KAK «nogedym» cebsa HaHomame-
puanvt wepe3 30, 50 u 6onee nem, ne acho. Ymo BvL moxiceme ckazams no
amomy noeody? Ecmv nu muenua cneyuanrucmoé u3 CIIIA u Eegponvl no
amomy eonpocy?
JI. Bapko (PecnyOsuka Kasaxcran)

$1 cumraio, YTO MBI He MCHOJIb3yeM HaHOMAaTepHaJbl CAMHU II0 cebe; OHU
BXOZAT B COCTAB KOMIIO3UTOB, yJayuIlias ux cBoicTBa. C MOMOIIBIO CyIIep-
ruapoOOHBIX 100aBOK, KOTOPhIe MBI CO3aJIi B Y HUBepcuTeTe BiICKOHCHUH-
Munyokku (super-beton.com), MblI oKuIaeM yBeJMUeHNE CPOKA CJIYKOBI
TPagUIIMOHHOTO OeToHA B 5 pasd. UTo KacaeTcsa 0e30IIacHOCTH: 1a, HAHOMA-
TEePUAJIBLI - 9TO YILTPAAUCIIEPCHEIE I OU€Hb PEAKI[MOHHO CIIOCOOHBIE MATEPU-
aJibl, C KOTOPBIMHU HaA0 00paIlaThCsa C OCTOPOYKHOCTBIO. [JIsd IpUMeHeHU s
B 0eToHAX MBI PEKOMEHJYyeM MCIIOJIb30BATh HPOAYKTHI Ha BOLHOM OCHOBE,
T.K. C HIMU MOYKHO PaboTaTh KakK C OOLIYHBIMY XMMHUUYECKNMHU JOOABKAMMU.

e ]
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KOPOJIEB EBrenuii BanepreBuu,
- o ¥ OIUPEKTOP HAyYHO-00pPa30BaTEIbHOTO IIEHTPa
v ,’.} nmo HanpaBiaeHuo « Hanorexnomorum», HanmonaabHbIN
-y HCCJIeTOBATEIbCKN YHUBEepcUuTeT « MOCKOBCKUM
) A roCyIapCTBEHHBIU CTPOUTEJIbHBIH YHUBEPCUTET» ,
I-p TeXH. HayK, mpodeccop

2. Hac unmepecyrom HAHOMOOUPUUUDPOEAHHBLE 6bLCOKONPOUHDBLE
nezKkue 6emonb. KOHLCMPYKUUOHHO20 HA3HAYEeHUA, obadaroujue HU3KoU
cpednell NIOMHOCMbIO U 6bLCOKUM noka3amenem npedena npoiHocmu
npu cicamuu. Panee coobwanocwv, umo 0na u3zomoénenus maxux 6emo-
HO6 NPUMEHAIOM NOLble CMEKAAHHbLE U ANIOMOCULUKAMHbLE MUKDPOCe-
Pbl, a 6 Kavecmée HaHOMOOUpuKamopa noéepxHocmu muKpocgpep 0ns
Yy6enuieHus nPoLHOCMU CUenieHusl yeMmMeHmHoz0 KAMHA C HanoaHume-
nem npeodnorxcen KOMNieKCHbLL HAHOPa3MepPHbLL MOduduKramop Ha OCHO-
6e 30116 2udpoxcuda xenesa u 3016 KPeMHUEEOU KucaombvL u m. 0.

IIpocum Bac coobujumv o npumenenuu 0aHHOIL MexXHONLO0ZUU U320-
moénenus 6emonoé 6 cmpoumenvcmeée. Kaxue o6sexmbuL ysice 6vinonne-
Hot? Ecmov nu Hopmamuénan 00kymenmayua Ha 0aHHbLIL 6ud 6emoHa?
Ecmv nu paciemsl no skonHomuieckomy «3pgexmy» npu npumeHeHuu
dannozo 6emona u m.0.

Ha kaxux ycnoseuax padpabomuurxu 20moeévt nepedamsv 0aHHY10 mex-
HOMLO2UI0 cmpPOUumMenbHbLM Komnanuam?

Hawy xomnanuio owenb uHmepecyom Hoébie pa3pabomru 6 0AHHOM
HANPA6NLeHUU, U Mbl 20MOEbL paccmompembsb pa3iuiHble 6GPUAHMBL.

C. YepkoB, KOMMEPUYECKUN TUPEKTOP CTPOUTEILHON KOMIIAaHNN

Paspaboranubie B HayuHo-00pa3oBaTeIbHOM II€HTPE 10 HAaIlPaBJIEHUIO
«Hamorexuoaorun» ®PI'BOY BIIO «MocKoOBCKUiI rocygapCTBEeHHBIN CTPO-
UTEJbHBIM YHUBEPCUTET» DHeProda(hPeKTUBHbIe HAHOMOAM(MPUIIMPOBAHHLIE
BBICOKOIIPOUHBIE JIerK1e 0eTOHBI ¢ BKJIIOUEHNEeM HaHOMOIU(MPUIIMPOBAHHBIX
CTEeKJIAHHBIX U aJIOMOCUJIMKATHBIX ITOJBIX MHUKpPoOc(ep 00JagaioT HU3KOM
cpeaHel MJIOTHOCTHIO Y BBICOKOI MPOYHOCTBIO. OTHU ABA CBOMCTBA ONIpeaessa-
IOT TEXHUUYECKYIO XapaKTePUCTUKY MaTepuaJia, KoTopas nojJyuniia Ha3BaHle
— yaeJabHasd IPOYHOCTD, BhIUUCIIAEeMAasa KaK OTHOIIIeHe IIpeesia IPOYHOCTH
IPU CXKATUM K OTHOCHUTEJLHOM IIJIOTHOCTH MaTepuaja (eguHUIlA H3Mepe-
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Husa — MIIa). PaspaGoTKo# TeXHOJOTUMN BLICOKOIPOUYHBIX JETKUX 0ETOHOB
3aHMMAIOTCS HCCJeIOBaTeJIN BO MHOTUX CTpaHaX. IlojyueHHBIE COCTABBI
MMeIOT IPOYHOCTh 00see 50 MIIa npu cpegueii mimorHocTy 6osee 1800 Kr/m3.
IIpu aTOM yesibHAsS MPOYHOCTL U3MEHAETCA B AuamnasoHe ot 7,5 1o 30 MIla.
Paspatboramnubie B MI'CY BBICOKOTPOUYHBIE JIeTKME OETOHBI UMEIOT YAeIbHYIO
mpouHocTsb 35...55 MIla (cpemusa npounocts — 1300...1500 kr/m3; npegen
npounocTu npu cxxkatuu — 40...65 MIla; KoadpuiiueHT TemJI0IPOBOSHOCTI —
He 6ojee 0,6 Br/Mm * K).

BHenpenue HOBBIX CTPOUTEIBHBIX TEXHOJOTUI MIPAaKTUUECKH BCeTIa Co-
IIPOBOJKJaeTcsA IepepacupeiesieHreM CTOMMOCTH MeK Iy MaTepuajaaMu, pa-
0oTaMu 1 SKCILIyaTallMOHHBIMU pacxomzaMu. OpreHTUPOBOUHASA CTONMOCTD
1 m® HaHOMOAM(PUITTPOBAHHOI'O OETOHA MPEBLIIIAET CTOMMOCTD TPAUI[NOH-
HOTo OeTOHA IMpUMepPHO B 2 pasa. B To ;Ke Bpems, IMOJIydeHHbIe HAMU dKC-
IIepUMeHTAJTbHBbIe Pe3yJIbTAaThl CBUIETENbLCTBYIOT, UTO CPEeIHSA IIJIOTHOCTD
0eToHa, KOTOPBIN M3TOTABJIUBAETCS II0 HOBOM TeXHOJIOTUU, OKA3bIBAETCS Ha
35...48% wMenbIre. ITO MO3BOJAET MU IIOBBICUTH 3TAKHOCTD 3JaHUA, NI
CHU3UTHh MaTEepPUaJI0eMKOCTDh (yBeJMUeHle 3TA’KHOCTU U 00Ilell moJie3Hoi
ILIOINALM 3TaHUA MOKeT JocTurath 44% ). TemrmonpoBoAHOCTE HOBBIX 0€TO-
HOB Ha 45% MeHbIIle, UeM Y TPaAUIIMOHHBIX. B 3UMHMII IIepuro 9TO IPUBO-
IUT K CHUKEHUIO TeIJIOIIOTEePh, YeM B JOJITOCPOYHOM IIePCIeKTUBE 00yCIOB-
JIEHO IOIIOJTHUTEJIbHOE CHUKeHNEe 9KCIIyaTallMOHHBIX PACXO0/I0B.

IIpu usroToBeHUU MU3MENI U3 HOBBIX OETOHOB YJIYUIIAIOTCA 3PTOHO-
MUUYEeCKHre IIoKasaTejJn KOHCTPYKIWU (CJIeICcTBUEe MOBBIIIIEHHOTO 3BYKOIIO-
TJIOIIEeHNU), CHUMKAIOTCA HArpy3KM Ha MOHTaKHBIE y3JIbl U HecyIlue dJje-
MEHTBI, COKPAIIaloTCA 3aTPaThl IIPW TPAHCIOPTHUPOBKE M MOHTAaXKe, IIPU
ycrpoiicTBe pyHIamenToB. CHUKaeTcsa pacxoa apMmaTypHoii ctauu (1o 30% )
1 YMEHbBIITaeTCs ceUueHe KOHCTPYKITUA.

OmnbITHOE BHEAPEHNE TeXHOJIOTUM BBLICOKOIIPOUYHBIX JETKUX OETOHOB
IIPOBOAMJIOCH HA OJHOM U3 IPeANpUATHIl rpymnibl KommaHuil «CY-155».
IIpoBemeHHbIe UCTIBITAHUSA ITOKA3aJM, YTO JOCTHUYb IIPOEKTHBIX 3HAUEHUI
IMoKasaTeJiell 6eToHa Ha TPAAUIIMOHHOM 000PYyAOBAaHUYM OOJBIITNHCTBA 3aBO-
OB CTPOUTEJLHON MHIYCTPUU 3aTPYIHUTEJIbHO. PaspaboTaHHAs TeXHOJIO-
rud 9QPEeKTUBHO peasn3yeTcs Ha COBPEMEeHHOM TeXHOJOTUYeCKOM 000Dy I0-
BaHUU, K COKAJIEHUI0, UMIIOPTHOT'O IIPOM3BO/CTBA.

10. Pacckasxcume 06 OCHOBHbBLX HanpaleHuaAx npumeHeHusl HAHO-
mexHoJio2uu npu npouseoacmee cmpoumellbHblx mamepuajioes 6 Poccuu
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u 3a pybemwcom (6 CILIA, H3paune, Beruxo6pumanuu, 'epmanuu, Ano-
Huu, Kumae u dpyzux cmpanax)?
A. PogoBa, actupaHT (Peciybiuka Benapycs)

3a py0exoM MeTOAbl HAHOTEeXHOJIOTUHM MCHOJb3YIOTCA IIPU pa3padoTKe
IIPOKOIr0 CIEKTPa CTPOUTEJIbHBIX MAaTePHAJIOB C VHUKAJbHBIMU XapaKTe-
puctukamu. B ux uucie:
® MaTepHaJbl IOHMKEHHOH IIJIOTHOCTH ¥ MOBBIIIIEHHON HNPOYHOCTH IJIS

MOCTOB, BBICOTHBIX 3IaHUI 1 00JIBIIEIIPOJETHBIX KOHCTPYKITIIA;
® MaTepHAaJbI C MOBBIMIEHHON YCTOMUYNBOCTBHIO K MEHCTBUIO aIrPeCCUBHBIX
cpen 1 arTMoc()epPHBIX (paKTOPOB;
aJITe31UBhI 1 MaTePUaJIbl IJIS IIOKPLITUHN KOJIJIEKTOPOB;
MAaTePHUAJIBI C IIOBBINNIEHHBIM TEIIJIOBBIM COIIPOTHBJICHLIEM ;
TeILJIOCTOMKUE U OTHECTOMKIEe MaTepuaibl;
MAaTePHUAJILI C IIOBBINNIEHHBIM 3BYKOIIOTJIOIIEHIEeM
MaTePHUAJILI IJISI CBETOOTPAMKAIOIINX MOKPLITHUH MJIN IIOKPBITHUH C IIOBLI-
IITeHHOM IIPO3PavyHOCThHIO;
® no0aBKHU JJIA CTPOUTEJIbHBIX KOMIIO3UTOB PA3JIMUHOTO HAa3HAUECHU .

PasBurne MeTom0B HAHOTEXHOJIOTHU CTPOUTEJILHOTO MaTepuaioBele-
HUSA OTKPBLIO BO3MOYKXHOCTL COBEPIIIEHCTBOBAHUA KPYIHOTOHHAMKHBIX IIPO-
IYKTOB CTPOMTEJIbHON MHAYCTPUU — IIeMeHTHBIX 0eToHOB. Hampumep, yka-
3LIBAETCS, UTO BBEIeHE HAHOPA3MEePHbBIX YaCTUIL KpeMHe3eMa CYIIIeCTBEHHO
IIOBBIIIIAET IIPEeJ IPOUYHOCTH HPU CKATHUM OeTOHAa, PerenTypa KOTOPOro
BKJIIOUAaeT 0OJIbIIIOe KOJHYECTBO 30JIbI-YHOCA. YJIYUIIIaeTCs CTPYKTypa Io-
POBOI'O IIPOCTPAHCTBA — IMOPBI MEXKAY CPABHUTEJILHO KPYIHBIMU YaCTUIIAMU
30JILI-YHOCA 3aMOJHAIOTCA HaHOPa3MepPHbIMU IpoayKTamu rugparamnuu. Cy-
CIIeH3U1s aMOP(PHOT'0 HAaHOKPEeMHe3eMa UCIOJb3yeTCA IJI IIPEeAOTBPaIlleHU A
paccIoeHUsI CAMOYILJIOTHAIOINXCSI OETOHHBIX CMeCcel.

BBegenue HaHOMOAN(PUKATOPOB HA OCHOBE YIJIEPOAHBIX HaHOMAaTepua-
JIOB — (DyJLIIepEeHOB, acTPajieHOB, YIJIePOAHBIX HAHOTPYOOK — CO3aeT IIpe-
MMOCBLIKY IJIsI ()OPMUPOBAHUSA B CTPYKTYPE IIEMEHTHBLIX O€TOHOB JIMHEMHBIX
HaHOOO'BEKTOB M3 IIPOAYKTOB rujaparanuu. CuHTe3npoBaHHbIe HAHOOOHEK-
ThI UT'PAIOT POJIb AUCIIEPCHOM apMaTyphl, MOBLIIIAA (PU3UKO-MeXaHNUYEeCKIIe
XapaKTepPUCTUKU MaTepuaJa.

CpaBHUTEJIHLHO HOBLIM HaIIPaBJIEHUEM TeXHOJIOTHUH IIeMeHTHELIX OETOHOB
SIBJISIETCS MCIOJIb30BaHIe QUCIEPCHBIX (pa3 ¢ MOoAU(PUIIMPOBAHHON IIOBEPX-
HOCTBIO (HocurTeseit). HaHoMogu(puKaiusa CBOAUTCA K II0CJIEI0BATeILHOCTH
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TEeXHOJIOTUYECKUX OIlepaIuii mo o6paboTke HOCUTEJIS KOJJIOUIHBIM PACTBO-
POM UM TOCJEAVIOIIeMY HCIIOJb30BaHUIO MOAM(MUIIMPOBAHHON TUCIEPCHOI
(pa3bI B OOBIYHOM MJIN BUAOM3MEHEHHOI TeXHOJIOTUYECKOU IeIIoUKe.

K HaHOTEXHOJIOTUY IIEMEeHTHBIX KOMIIO3UTOB OTHOCSTCS MHOTYIE METObI
MonuuKaIuy, BKJIIOYAIOINE HUCIIOJNb30BaHNe IIOJNMEPHBIX MaTepHuaJioB.
IIpe:xme Bcero, aTo y:Ke CPaBHUTEIBHO JOJITO N3BECTHAA TeXHOJOTUS BBEe-
HUS 9 (EKTUBHBIX IIJIacTU(GUKATOPOB (HasbIBaeMbIX CYIIepIIacTU(PUKATO-
paMu 1 rTunepiIacTu(puKaTopaMi) Ha OCHOBe ImoJankapookcuiiaToB. CuHTES
HOBBIX JeHAPUMEPHBIX CTPYKTYP — MOJIEKYJI TUIEePIIACTU(PUKATOPOB — IJIs
UHIYCTPUU IIeMEHTHBIX OETOHOB ABJISAETCS OJHUM U3 HanboJiee MHTEHCUBHO
Pa3BUBAIOINXCS HAIPaBJIeHUN HAHOTEXHOJOTUHN CTPOUTEJIHLHOTO MaTepua-
JIOBeIeHU .

ITorumepHBIe MaTepuaabl MOTYT MCIOJb30BATLCSI HE TOJBKO KaK ILa-
cTU(UKATOPHI — pa3BUBAETCA HAIIPaBJIEHNE ITOJNMEPIeMEeHTHBIX KOMIIO3H-
ToB. B wacTtHOCTH, B fImMOHMU paspaboTKa M MCCIeqOBaHUE CBOMCTB TAKUX
MaTepHuaJioB BefeTcs yoke 0ojiee 50 jieT, 1 B HACTOSAIIee BpeMs OHU SBJISIOTCS
B 9TOH CTpaHe OJHUMU M3 OCHOBHBIX KOHCTPYKIITMOHHBIX MaTepuasioB. Ilep-
CHEeKTUBHBIMU 00JIACTAMU IIPUMEHEHUS MOJUMEePIIeMEHTHBIX KOMIIO3UTOB
SIBJIAIOTCSI COCTaBBI JJIsI PEMOHTHO-BOCCTAHOBUTEJIBHBIX PaboT, MaTepUaJIbl
IJIsT KOHCTPYKIIUI C IMMOBBIMIEHHON BOJOCTONMKOCTHIO M MOHUIKEHHOUN BOIO-
ITPOHUIAeMOCTBIO.

3HAaUNTeJIbHAS YACTh HAYYHBIX Pa3pabOTOK CBA3aHa C HAHOCTPYKTYPU-
POBaHHBIMU ITOKPBITUAMU (PYHKIITNOHAJIbHOTO Ha3HAUECHUA.

12. Cywecmeyrom nu HaHomamepuaniv., He3HaiumenvbHble 006a6KU
Komopuilx obecneiusarom cyu,ecmeenHoe YiyiuleHue c60Ucmeé cmpou-
MmenbHbLX MaAMmepuaios?

B. KoBpoB, nn:xenep (Pecnybanka Kazaxcram)

1 B ciyuae yriepoaHbIX, ¥ B CJydyae OKCUAHBIX HAHOYACTUIL DKCIIe-
pUMeHTaJbHbIe Pe3yJbTaThl CBUAETEJIbCTBYIOT, YTO AJIS MOBBIIIEHUA dKC-
IJIyaTAIMOHHBIX ITOKAa3aTesJel IeMEeHTHBIX OETOHOB AOCTATOUHO BBEIEHUS
MUKPOKOJUUECTB HAHOO0bEKTOB. [lo0aBK1 HAHOOO'HEKTOB ITOUTH BCETIa He-
3HAUYUTEJBHBI U II0 APYTOM MPUYNHE.

XapaKTepHO# 0COOEHHOCTHIO MEPBUYHON HAHOTEXHOJOTUUYECKOM ITPO-
IYKIINU, B YAaCTHOCTU — YTJIEPOAHBIX U OKCUAHBIX HAHOOOHLEKTOB, ABJA-
eTcs BBICOKAs CTOMMOCTL. B YacTHOCTH, CTOMMOCTH 1 KI' MOHOCJIOMHBIX
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(single-walled) yraepoagubix HaHOTPYOOK ¢ uuctToToir 90% cocraBiasgeT OKO-
J0 100 ThICSTY MOJIIAPOB; AeCATUKPATHOE yyKecToueHre TpeOoBaHuil B OTHO-
IMIeHUN COoAepsKaHusa MpuUMeceil yBeJINUUBaeT U MOPAJAOK meH. M xoTsa cro-
MMOCTh MHOTOCHOMHBIX (multi-walled) HaHOTPYOOK Ha OmZMH-ABA IIOPAAKA
HUKE, OHA He II03BOJIAET BBOAUTH OOJIBIIINE KOJUUECTBA TAKUX HAHOOOheK-
TOB B MHOTOTOHHAaKHBIE CTPOUTEIbHbIE MATEPUAJIbI.

Koumnenrpaiusa HaHOOOHEKTOB B HMOJMUPYHKIIMOHAJIBHBLIX IMOKPBITHUAX
IS CTPOUTENBHOU OTpacay — IruaAPo(GOoOHBIX, OMOIMUAHBIX ¥ CAMOOYUIIAI0-
muxcd (poTokaTaIuTHUEeCKUX ) — CPABHUTEJLHO BhIicoKa. Ho, Kak ciaencTBue
MAaJIO¥ TOJIIITUHBI HOKPBITUH, BEICOKAA CTOMMOCTD IePBUYHO HAHOTEXHOJIO-
TUYECKOI IPOAYKIINU He ABJISIEeTCI (PaKTOPOM, MPUBOAAIINM K CYIIeCTBEH-
HOMY IIOBBIIIIEHUO CTOMMOCTHY CTPOUTEILHOTO U3AEINA B I[eJIOM.

13. Kaxue HayuoHalbHblEe NPOEKMbL TLO PA3EUMUI0 HAHOMAMEPUATLO6

U HAHOMEXHONO02Ull 6 cCmpoumeLbCcmee peairu3yromca 6 Hacmosauiee épe-

ma 3a pyb6excom (6 CIIIA, Hspaune, Beruxoopumanuu, 'epmanuu, Ano-

Huu, Kumae u dpyzsux cmpanax)? Ymo ysice dana cmpoumenvHoi ompac-
AU peanu3ayus Imux npoexmoes?

B. AgamoBa, mpenogaBaTeb

IIpe:x e Bcero, aTo HarinoHa/ibHasI HAHOTEXHOJIOTMYECKAA MHUITATHBA
(National Nanotechnology Initiative) — qoaroepemensas mporpaMma Hay4-
HO-MCCJIEIOBATEJIbCKUX U ONBITHO-KOHCTPYKTOPCKUX PaboT, peajamsyeMas
B CIITA ¢ 2001 ¢puuamcoBoro roga. ¥:xe meHee ueMm uepesd 10 JseT mmocJie Ha-
yaJjia peajausaluy B paMKaX 3TOM IpPorpaMMbl ObljIa CKOOPAMHUPOBaHA Jesd-
TeJbHOCTh mopsanka 100 uccaeqoBaTeIbCKUX MIEHTPOB 1 00'beUHEHO OKOJIO
25 Kopmopanuii 1 MUHHICTEPCTB, BKJIoUada HammonaabHBIN HAYUYHBINA (DOH,
MuHucTepcTBO OO0OPOHBI M MHOTHE APYTUe MPaBUTEJIbCTBEHHbIE OpPraHm3a-
muu CIITA. Oxugaercs, uro 3a Bce Bpems peanusanuu (2000...2020 rr.)
00'beM (DTHAHCUPOBAHUSA ITPOEKTOB COCTABUT MOPAAKA CTA MUJLJINAPIAOB JOJI-
aapoB. IIporpammsbl, anajgoruunble HammronaabHO HAHOTEXHOJIOTUUYECKOM
HHUIIHaTuBe, peaausoBanbl B dnmornu u O:xHOI Kopee (¢ 2001 r.), 'epma-
Huu, TaiiBane u Kurae (c 2002 r.), Uzpanae (U3paunabcKasa HallMOHaJIbHAS
HAHOTEXHOJIOTUYEeCKaA UHUIINATNBA).

B paMKax yKasaHHBIX IIPOTPAMM BBIHOJHSIIOTCA, B YaCTHOCTU, PAOOTHI
M0 CO3JAaHUI0 HAHOCTPYKTYPUPOBAHHBIX KOMIIOSUIIMOHHBLIX MAaTEPUAJIOB,
MHOTHE 13 KOTOPhIX HAaXOAAT IIPUMEHEeHNEe B CTPOUTEIbHOMI oTpacau. K Ta-
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KHM MaTepuajaM OTHOCATCSA, HAIIPUMeEP, CAMOOUYUIIAIOITNECA U CeJIeKTUB-

Hble cTekJa (AGC Glass Europe). Illupokuii cieKTp HAHOMATEPUAJIOB JIJIs

CTPOUTEJBCTBA pa3dpaboTalH HaydYHO-UCCIEI0BaTEIbCKON U IMIPOU3BOACTBEH-

Hout opranusanueii Polymate Ltd, npeacraBurenbcTBa KOTOPOI PaCIIOIOKe-

HbI B CIITA, EBpone u M3pauie. Pe3ysbTaThl BHIIOJIHEHHBIX MCCIEI0BAHUI

ocserarTcs B sKypHaJse Scientific Israel — Technological Advantages. Cpe-

11 pa3spaboToK:

e rubOpuAHbIE IOJUMePHbIe KOMIIO3UIITMOHHBIE MaTepHaJIbl Ha OCHOBE B3a-
MMONPOHUKAIOIINX MaKPOMOJIEKYJISPHBIX CETOK, BKJIIOUAIOINUX (hpar-
MEHTBI CTPYKTYPHI THAPOKCHUYPETAaHOB;

e rubOpuAHbIE HAHOCTPYKTYPUPOBAaHHBIE MaTepPUAaJIbl Ha OCHOBE HEM30II-
aHATHOTO IIOJINyPEeTaHa;
pasyinuHble QYHKIIMOHAJIbHBIE JOOABKY IJIA IIOJIMIMEPOB;
KOHCTPYKIIMOHHBIE KOMIIO3UTHI C T€PMOPEaKTUBHON OPraHOCUJIUKAT-
HOM MaTpuIiei;

® poamMepOeTOH CIeIUAJILHOTO Ha3HAUEHMA C IOJUOyTaaueHOBOM Ma-
TPUIlel;

¢ (pyHKIHOHAJbHBIE TPYHTOBKHU — aJATe3WBHI AJA OeTOHA C BJIAKHOM IT0-
BEPXHOCTbIO;

OuopasJiiaraeMbie TUAPOPOOHBIE ITOKPBITUA;
AaHTUKOPPO3MNOHHBIE JKUJKIE HAHOKOMIIOSUIINN.
HanocTpyKTyprupoBaHue MaTepruajoB HA OCHOBE HEM30I[MAHATHOIO I10-

JUypeTaHa II03BOJISIET MOBBICUTH THAPOJIUTUUECKYIO CTAOMJIBHOCTh MEXKMO-

JIEKYJIAPHBIX CBA3EH 1 MPUBOAUT K HOBBIIIIEHNIO0 XUMUYECKOM CTONKOCTH HA

50...100% . AHTUKOPPO3MOHHBIE YKUIKIEe HAHOKOMIIO3UIINH C YIYUIIIeHHBI-

MU TEeXHOJOTUYECKUMU SKCILIyaTallMOHHBIMU CBOMCTBAMHU CTOWKHU K BO3-

IercTBUIO KUCJIOT npu TeMieparypax mo0 100°C u ap.

15. Ymo BwvL. moixceme cka3amv 0 npumeHeHUU HAHOMAMEPUALOE

u HaHomexHonoz2ull 6 cmpoumenvcmaee 3a pybexcom (6 CIIIA, Hapaune,
Benurxobpumanuu, I'epmanuu, Anonuu, Kumae u dpyzux cmpanax)?

E. KopoTkux, uHXeHepP-CTPOUTEb

B 3apy0e:xHOM IpaKTUKE METOAbI HAHOTEeXHOJIOTUM CTPOUTEJIHLHOIO Ma-
TepuajJoBeIeHNs IOKAa3aJl CBOIO ILJIONOTBOPHOCTDE IIPU Pa3padoTKe MOKPLI-
TUN OJIA CTPOUTENbHBIX mamenauii. I ecam Ha mepBOM dTalle CTaHOBJIEHUS
HAHOTEXHOJIOTUM CTPOUTEJHLHOIO MaTepuajoBeldeHUsA BHUMAaHNE OBLIJIO CO-
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CPEeIOTOYEHO IMOYTU UCKIIUUTETBHO Ha (hoTOKaTau3e (0MOIUIHEBIE 1 CAMO-
OUUITAIOIIECS TOKPBITUS), TO B HACTOAIIEe BPeMs YKUCJI0 00JiacTeil mpume-
HEHUS CYIIEeCTBEHHO BO3POCJIO.

Hanpuwmep, pupmoit AGC Glass Europe B IpoMBINIJIeHHBIX MacIITadax
MIPOMBBOAUTCSA MINPOKUI CIEKTP (PYHKITMOHAJIBHBIX CBETOIIPO3PAUYHBIX, CBE-
TOCEJIEKTUBHBIX U (DOTOBOJIbTANYECKUX CTPOUTEJTbHBIX U3IEJIUM.

DOyHKIINOHAJIbHBIE CBETOIPO3PAaUHbIe U3AEJIUA A TPaKIAHCKOTO
U IIPOMBIIIJIEHHOTO IPUMEHEHUA MOTYT 00J1alaTh 3BYKO- 1 TEIIJION30JIAIIN-
OHHBIMU CBOWICTBAMMU, MOBBIMIIEHHON yIapPOCTONKOCThI0. CBETOCEJIEKTUBHBIE
U3IeJUA — 3TO CBOeOOpa3HbIe CBETOPUIbTPHI, CIIEKTP IMOTJIOMIEHNA KOTOPBIX
B BUJMMOM Jualla3oHe MPaKTUUYECKU PaBHOMEDEH (3a MCKJIIOUEHWEM Kpac-
HOM 00JIaCTU — II0 9TOU IIPUUYMNHE ITPOXOIAIINNA Uepe3 HUX CBET ITpruodpeTaer
CUHUI OTTEHOK), HO, HaUMHAaA ¢ OJIMKHel nH(ppaKkpacHoi 00JacTu, IIOrJo-
IeHre Pe3Ko BodpacTaeT. PoTOBOJIbTaNUECKUE UB3IEJIU — OTO « IPO3PAUHbBIE
COJIHeUHBbIe OaTapen», KOTOPbIE He TOJbKO CHIUIKAIOT OCBEIIIEHHOCTD B IIOMe-
IITeHU U 10 TPeOyeMOoro YPOBHSA, HO U BEIPA0ATHIBAIOT IPU 9TOM BJEKTPOIHEP-
Tuio.

B 2010 r. pupma AGC Glass Europe BBeJia B 9KCILIyaTalnio JUHUIO II0
IIPOM3BOJICTBY cTeKJia 1 B Poccun.

YBaskaemble KoJLjieru!
IIpu Mcnoxb30BaAHNU MATEPUAJOB KOH(EPEeHIIUU IIPOCUM JIeJaTh
Ouo0auorpauuecKyIo CChLIKY HA OTBET YYACTHHUKA:

Asmop A.A. Marepuansl V MexayHapogHON Hay4YHO-IpakTU4YecKoir online-
KoH(pepeunuu «IIpuMeHeHrne HAHOTEXHOJOTUMN B cTpoUTeabcTBe» // HaHoTexHO-
JIOTUH B cTpouTeabcTBe: HayuHblili MaTepHeT-:KypHaa. M.: ITHT «HauoCrpourenb-
ctBOo». — 2013. — Tom 5, Ne 4. — C. 14-92. URL: http://nanobuild.ru/magazine/
nb/Nanobuild 4 2013.pdf (zaTa obopamtenus: ).

Author A.A. Materials of V International Theoretical and Practical Online-
Conference «Application of Nanotechnologies in Construction Industry». Nan-
otechnologies in Construction: A Scientific Internet-Journal, Moscow, CNT
«NanoStroitelstvo». 2013, Vol. 5, no. 4, pp. 14-92. Available at: http://www.
nanobuild.ru/magazine/nb/Nanobuild 4 2013.pdf (Accessed ).
(In Russian).
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YyacTHUKU ONyOJMKOBAHHBIX MAaTePUAJIOB HECYT OTBETCTBEHHOCTH 3a
IOCTOBEPHOCTh ITPUBEIEHHBIX CBeleHUM. MHeHNEe OPTKOMUTETA MOMKET He
COBNAJaTh C MHEHUAMU YUYACTHUKOB, MaTepUaibl TYOJIUKYIOTCA C IeJIBIO
00CYKIeHUS aKTyaJbHBIX BOIIPOCOB IPUMEHEHNA HAHOTEXHOJOTUHN U HAHO-
MaTepraJjaoB B CTPOUTeJbCTBe. OPrKOMUTET He HECET OTBETCTBEHHOCTH 34 CO-
JlepsKaHUe 3J1eMEeHTOB PeKJIaMbl B OTBETaX YUaCTHUKOB.

OprxkoMuTeT HCKpPeHHe NIpPUIHATEJIEH BCeM, KTO NPUHAJ ydyacTue
B V MexxayHapoaHoii HayuyHO-TIpaKTUUYeCcKOU online-koHpepenmuu «IIpu-
MeHEeHVEe HAaHOTEXHOJIOTUH B CTPOUTEJNILCTBE». Y UUTHIBASA OTPAHUYEHHBIN
00'beM JKypHaJia, IPUBedeHbI He BCe BOIPOCHI U OTBeTHI HA HUX. OTBETHI Ha
BOIIPOCHI HEKOTOPHIX YUACTHUKOB BBUY UX 00'beMa IIPeAJIOKEeHO OITy0JINKO-
BaTh B BUE OTAEJIbHBLIX cTaTbelt. [[1a moayueHus 6oJiee moaHOM nH(MpOpPMA-
IIUU IIPOCUM O0paIiaThca K OpraHu3aTopam.

Konmarxmout e-mail: info@nanobuild.ru
Contact information e-mail: empirv@mail.ru
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he V International Theoretical and Practical Online-Conference

«Application of Nanotechnologies in Construction Industry» was
organized in the following way. Organizers launched the procedure of on-
line-conference. The visitors of the web sites (www.nanonewsnet.ru and
www.nanobuild.ru) asked participants questions by e-mail (info@nano-
build.ru or empirv@mail.ru). Organizing committee 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.

GUSEYV Boris Vladimirovich,

® Editor-In-Chief of Electronic Edition «Nanotechnologies
‘w 4 in Construction: A Scientific Internet-Journal»,
President of Russian Academy of Engineering

and International Engineering Academy, Co-chairman

of the Higher Engineering Council of Russian Federation,
Corresponding Member of RAS, Expert of RUSNANO,
Doctor of Engineering, Professor

As the participants of the conference have already answered to the
questions concerning application of nanomaterials and nanotechnologies
in construction in detail, I as the editor-in-chief of the electronic edition
«Nanotechnologies in Construction: A Scientific Internet-Journal» would
like to reply explicitly to the questions addressed to the editors.

5.1t is the fifth time when the Internet Journal «Nanotechnologies
in Construction» holds the online conference «The Application of nano-
technologies in construction industry». That is really great as every year
specialists from different construction areas can ask questions and get
answers from domestic and foreign experts. Moreover, the materials of
the conference are available through different Internet resources, That
increases the number of specialists who are able to get access to them.I'm
grateful to the conference organizers for their work. But don’t the editors
plan to conduct the conference internally? To my mind, that would allow
us to discuss the problems of nanotechnology development in more effec-
tive ways, as well as to establish business connections.
V. Karpov, Doctor of Engineering
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Dear Mr.Karpov!

Thank you for your high rating of the online-conference «Application
of Nanotechnologies in Construction Industry» which was already held
5th time. For the last years it became «beacon» in some sense in the area
of construction nanotechnologies. The readers always expect the confer-
ence’s resuts and write the letters with question to the editors. The editors
are constantly improving the ways for conference realization. One should
note that today this form of carrying out such events is getting more and
more popular and is used in different sectors of economics in our country
and abroad. It is true that to hold conference internally would allow us to
discuss the problems more efficiently, to establish new business ties. The
only problem — financing. If the sponsors will come soon, we are ready to
consider the opportunity to organize such event, and taking into account
the experience of Russian and International Academies of Engineering, we
will do our best. Moreover I and rector of MSUCE Prof. Telichenko are co-
chairmen of the II International and III All-Russian conferences on con-
crete and reinforced concrete which is held under the slogan «Concrete and
Reinforced Concrete — the Sight into Future». We hope that one session
will be completely devoted to nanotechnological problems.

16. According to recent publications the location of contributors to
the Internet Journal «Nanotechnologies in Construction» has widened.
The journal became international. That positively affects the content of
the journal, but at the same time there are no foreign scientists and ex-
perts among the editors. Is it the policy of the editors?

N. Krotov, Doctorate

Dear Mr.Krotov!

In fact Internet-Journal «Nanotechnologies in Construction» is more
and more spreading, the number of international events in which the edi-
tion takes part and which it supports is also increasing. These are: Inter-
national «Cement Trade Conference» (Turkey, Istanbul), International
Skolkovo Summit for Creators of Innovative Economics, International Fo-
rum on Nanotechnologies RUSNANOTECH (Russia, Moscow), 4th Inter-
national Symposium on Nanotechnology in Construction NICOM4 (Greece,
Agios Nikolaos), 3 ensign construction exhibitions in 2013 — BATIMAT,
INTERCLIMA+ELEC and IDEO BAIN (France, Paris) et al. That resulted
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in expansion of geography of authors and rise of the barest necessity to
consult them on their publications. Therefore having responded the edi-
tors’ call, the leading scientists and experts (which have been cooperating
with our edition for a long time) kindly agreed to become the part of the
editorial council and editorial board and to work with them:

FIGOVSKY Oleg L’vovich, full member of European academy of Sci-
ence, forein member of REA and RAABS, Editor-in-Chief of SITA, OCJ
and RPCS, Director of «Nanotech Industries, Inc.», USA, and Director of
International nanotechnological R&D Center «Polymate» (Israel).

Prof. Peter J.M. BARTOS, The Queen’s University of Belfast, UK,
Chair of RILEM Technical Committee TC 197-NCM on Nanotechnology in
Construction Materials (2002—-2009), former Head of Scottish Centre for
Nanotechnology in Construction Materials (University of West Scotland);

SOBOLEV Konstantin Gennadievich, Chairman of Technical Commit-
tee ACI 236D on nanotechnologies in concrete, Associate Professor of Uni-
versity of Wisconsin-Milwaukee (USA).

TELICHENKO Valerij Ivanovich,

Doctor of Engineering, Professor, Member of Russian
Academy of Architecture and Construction Science,
Rector of Moscow State University of Civil Engineering
(National Research University)

3.Isthere atraining course for those specialists who will be employed

in production of materials and articles with the use of nanotechnologies?
Where and how is this course led?

S. Bonov, technologist (Ukrain)

About forty Russian institutes provide training of the specialists for
different areas of nanoindustry. As a rule these are scientific departments
attached to educational institutes or RAS departments. In particular Mos-
cow State University of Civil Engineering and Belgorod State Technologi-
cal University train specialists who will be engaged in production of nano-
modified construction materials and articles made of these materials.
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The scientific department — Research and Educational Center «Nano-
technology» — which was established at our university and focuses on nano-
technologies directs its effort not only to development of new construction
materials (though this is a priority task) but also to training of innovation
oriented specialists for the construction industry.

In close cooperation with the representatives of natural science chairs
(physics, general chemistry) the following documents were elaborated: educa-
tional schedule and normative documents of the disciplines for master program
«Nanomodified construction composites of general and specific purpose».
Since 2012/13 the lectures are being delivered and laboratory works are being
carried out. Specialized tutorials and teaching aids for laboratory works ex-
ecuted on the up-to-date equipment are being prepared for publishing.

We give great attention to students’ contingent formation. There are
natural-science and applied study groups acting within the frame of the
research and educational center. Specialists and bachelors taking part in
these groups later will continue their education in the magistracy. Many
today’s masters are those who earlier did educational or practical work in
the research and educational center.

6. What higher educational institutions are training (planning to
train) specialists in the area of nanotechnologies in construction? When
will the first graduates be? Will they be engaged in the scientific activities?

V.Karpov, Doctor of Engineering

Onthe 1st July, Saint-Petersburg held meeting of the rectors of the uni-
versities — members of the National Nanotechnological Network (NNN) —
which gave great attention to the problems of specialist training for nano-
technologies. Among thirty-six participants of NNN who have presented
the information about their activities there are only nine participants who
are executing educational programs concerning material science and nano-
modified composite materials technology. These are: Moscow State Univer-
sity of Civil Engineering, Perm National Research Polytechnic University,
National Research University Belgorod State University, National Univer-
sity of Science and Technology «MISIS», National Research University of
Electronic Technology, Saratov State University named after N.G. Cher-
nyshevsky, M. K. Ammosov North-Eastern Federal University, Tomsk
Polytechnic University, Ufa State Aviation Technical University.
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Apart from the leading construction university — MSUCE — no NNN
participants stated above directly train specialists for construction engi-
neering. Therefore it is MSUCE who plays the key role in the training of
such specialists.

The first group of specialists will graduate in 2014. Many of them are
willing to continue education in the post-graduate courses by the specialty
05.23.05 «Construction materials and articles». Being post-graduates they
will take active part in the work of Research and Educational Center «Nan-
otechnology», MSUCE.

Specialists of scientific and innovative educational center «Nanosys-
tems in Construction Material Science», Belgorod State Technological Uni-
versity, mark that in 2012 they certified educational module «The bases of
nanotechnologies in construction». However this module was performed
in the form of distance education. In our opinion, such educational meth-
od is not as efficient as that based on the practice studies in laboratories
equipped with the up-to-date tools.

17. How are the specialists in the area of nanotechnologies in con-
struction abroad trained (in the USA, Israel, Great Britain, Germany,
Japan, China and other countries)?

B. Zotova, lecturer

Abroad the training of the specialists for nanotechnologies is mainly
held in the laboratories (scientific and research centers / design offices;
R&D center) established at industrial plants. The equipment of these labo-
ratories is generally corresponding to the equipment of the best domestic
scientific and educational centers of the same specialization.

One needs to meet rigid requirements being employed by such labora-
tories. The necessary condition is the knowledge of natural science disci-
plines (physics, general chemistry), solid-state physics, optics, physical
chemistry, interface and colloid science, electrochemistry, mineralogy
and crystallography, physical and chemical research methods (Small- and
Wide-angle X-Ray scattering, electronic microscopy, scanning probe mi-
croscopy, DTA and DSC, chromatography, FTIR and Raman spectrosco-
py), mathematics and information technologies. As a rule PhD degree is
not obligatory, but once you are doctorate that increases your chances for
employment.
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KALYUZHNIY S.V.,

Member of the Board of Directors of < RUSNANO»,
Advisor to CEO — Chief Scientist,

PhD, Dr.Sci. (Chemistry), Professor

7.Howisthe RUSNANO cooperating on realization of nanoindustry
development policy?
N. Grotko, expert

Dear Mr. Grotko!

According to RUSNANO’s strategy till 2020 approved on 11.06.2013,
the mission of the Group of companies RUSNANO is to create nanoindus-
try in the Russian Federation. In this process RUSNANO’s role is the glob-
al Russian technological investor who specialized in investments (direct as
well as through investment funds of nanotechnologies) in competitive Rus-
sian and foreign companies implementing prospective nanotechnologies.
These are the main RUSNANO’s activities:

e investments in Russian companies implementing prospective nano-
technologies and possessing significant potential to create new ad-
vanced technology products markets or to expand the existing ones in
Russian Federation;

e investmentsin foreign companiesimplementing prospective nanotech-
nologies to transfer the advanced technologies and to establish new ad-
vanced technology productions, research and engineering centers and/
or to build technological chains which provide production development
in the nanoindustrial area in the Russian Federation.

Today RUSNANO is financing 92 investment projects which total
budget is more than 400 milliard rubles (the RUSNANO’s share is more
than 150 milliard rubles). In 2012 the total sales volume of the nanotech-
nological products issued by the RUSNANO’s project companies was about
25 milliard rubles. The strategic target of RUSNANO is to increase the
sales volume of nanoindustrial products up to 300 milliard rubles in 2015.

In addition to investment activities the Group of companies RUS-
NANO is creating the infrastructure for nanoindustry development. For
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that 11 nanotechnological centers in Moscow, Zelenograd, Dubna, Troitsk,
Kazan, Novosibirsk, Tomsk, Ulyanovsk, Saransk, Saint-Petersburg, Stav-
ropol, Sarov, 3 engineering companies and 6 other infrastructure centers
have been established. Moreover the Fund of Infrastructural and Educa-
tional Programs of RUSNANO jointly with the key industrial consumers,
ministries and departments, constituent units of the Russian Federation,
manufactures of nanotechnological products is performing industrial and
regional programs to stimulate demand for nanoindustrial products. The
works carried out in 2012 resulted in formation of regional and industrial
markets of innovative products including nanotechnological ones which to-
tal volume is more than 57 milliard rubles.

Another important task of the Fund of Infrastructural and Education-
al Programs of RUSNANO is to assist production companies in training
and retraining of the staff as well as to cooperate on formation of the mar-
ket of qualified engineers and managers for nanoindustry. By the mid of
2013 on request of the companies and with the help of the Fund more than
90 programs aimed at training and retraining of nanoindustrial techno-
logical and administrative companies’ employees have been elaborated.

In addition the Fund initiated the creation of interindustrial com-
municative platform to discuss the most Important problems concerning
nanoindustry development — the Congress of Nanoindustrial Enterprises.
The Fund’s Department of Education Programs has developed and is per-
forming a range of the programs aimed at popularization of nanotechnolo-
gies among students and pupils. The entertaining exhibition «Look, this is
NANO!» is the example of these programs.

11. Mass media reported on the creation of a new production of a
composite nanostructured polymer reinforced with basalt fibers in Che-
boksary. This material is not affected by corrosion. It is as strong as steel
but it has a higher resistance to wear. What is your opinion on that?

S. Baranov, the head of construction company

Dear Mr. Bogdanov!

Such production really exists — this is RUSNANO portfolio company
«Galen». The product portfolio includes four types of products to be used
in construction, mining and road-building. These products are flexible con-
nections inside the buildings’ walls, shaft lining, construction reinforce-
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ment and light footings. Construction reinforcement by «Galen» possesses
increased corrosion resistance (life span is more than 100 years without
quality losses), increased durability (3 times more durable than steel), light
weight (4 times lighter than steel reinforcement, that provides transpor-
tation savings and allows construction of higher structures). Besides this
the products of «Galen» are able to withstand high temperatures (long im-
pact up to 700°C and short impact — up to 1000°C) and possess low thermal
conductivity (100 times less than metal) which increases the building wall
thermal efficiency up to 35%.

You can find detailed information about project company of «Galen»
at the website www.galen.su.

14. What large projectsis RUSNANO implementing in construction
now?
V. Adamova, lecturer

Dear Mrs. Adamoval

The range of RUSNANO'’s projects aimed at application of nanotech-
nological approaches in construction is very broad. The largest ones are the
project on production of high-performance energy-saving, sun protection
and self-cleaning glass held jointly with Group of companies NSG (Pilking-
ton) and Group of companies «STiS» as well as the project on production of
thin-film photo converter modules based on Oerlikon Solar ‘s technological
line, the commissioning of which is expected at the end of 2013.

One should also note the projects on production of basalt fibers and ma-
terials based on such fibers, production of pavement modifiers, heat-insu-
lating materials made of foamed glass, prepregs used in concrete structure
reinforcement, flame-retardant polymers for cabel and fagade structures,
styrene-acryl dispersions, the use of which results in increase of hardness,
gloss value, adhesion and resistance to exposure as well as the projects de-
voted to water treatment, production of air filtration and disinfection sys-
tems and light-emitting lamps.

More information about activities of RUSNANO portfolio companies
is available at www.rusnano.com.
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FIGOVSKY Oleg L’vovich,

full member of European academy of Science, forein
member of REA and RAABS, Editor-in-Chief of SITA,
OCJ u RPCS, Director of «Nanotech Industries, Inc.»,
USA, and Director of International nanotechnological
R&D Center «Polymate» (Israel)

2.Weareinterestedin nanomodified, high strength,lightweight con-
structional concrete possessing low average density and high ultimate
compression strength. Earlier it was reported that to produce this type of
concrete hollow glass and aluminum silicate microspheres are used. And
to increase the adhesion strength of cement stone with the filler, it was
suggested to use a complex nanosize modifier based on sol iron hydroxide
and sol silicic acid etc.

Tell us about the application of the above technology for concrete
production. What objects have been already done? Are there codes for the
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to
share it with construction companies?

Our company is very interested in new developments in this area and
we are ready to consider different options.

S. Cherkov, commercial director of construction company.

The new type of lightweight unreinforced concrete has been devel-
oped — USA patent Ne 8409345.

You need to address a request to the company Malaxit (office in Ger-
many): e-mail NewTechnology@gmx.de

3.Isthere atraining course for those specialists who will be employed

in production of materials and articles with the use of nanotechnologies?
Where and how is this course led?

S. Bonov, technologist (Ukrain)

The first course of innovative engineering and nanotechnologies was
delivered by academician professor Oleg Figovsky and assistant profes-
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sor Klimentiy Levkov (both are from Israel) within the frames of Skolkovo
Open University in Tomsk in autumn 2012. The similar lectures were deliv-
ered by Prof. Figovsky and Dr. Blank at universities of Astana and Almaty
in 2012-2013.

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the
USA, Israel, Great Britain, Germany, Japan, China and others)

A.Rodova, post-graduate (Belarus)

Our review was published in Internet-Journal «Nanotechnologies in
Construction» [1]. Many current reviews by Prof.Figovsky are being pub-
lished at the site: http://park.futurerussia.ru/extranet/blogs/figovsk/.

At the moment the book «Advanced Polymer Concretes and Com-
pounds» by Prof. Figovsky and Dmitry Beilin is being released in the pub-
lishing house Taylor & Francis Group, New York.

23. What is the main obstacle to overall introduction of nanotechnol-
ogies and nanomaterials in construction in Russia and in foreign coun-
tries? (in the USA, Israel, Great Britain, Germany, Japan, China and
other countries)?

V. Boldin, post-graduate student

There are no obstacles for wide implementation of nanotechnologies
and nanomaterials in USA and Israel. For example, the experience of Amer-
ican company Nanotech Industries, Inc proves that.

The latest direction — the application of 3D printing in building con-
struction.
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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

1.In May, 2012, the IV International Symposium on Nanotechnolo-
giesin Construction (NICOM4) was held in Greece. As far as it is known,
Internet-journal «Nanotechnologies in Construction» is the official in-
formation partner of NICOM4. Are there any plans to publish the par-

ticipants’ reports delivered at symposium in the edition?
A. Rolin, lecturer

Yes, we plan to do that. The editors are negotiating the terms of publi-
cation of selected papers with the organizers.

4. The Russian Engineering Academy and consulting company Booz

& Co. (just use BOLD) have conducted technological research entitled

«Development of construction nanotechnological products market in

Russia through 2020». What are the main results of this research? Are
there any plans to continue this investigation in this area?

V. Karpov,

Doctor of Engineering

There were several key targets in this project:

e to determine prospective nanotechnological construction materials in
the most dramatically developing industrial areas;

e todetermine top-priority steps aimed at formation of favourable envi-
ronment in the industry in order to produce and use nanotechnological
products;

e to create subsidiary tool for systematic search of prospective projects
in the field of production of nanotechnological building materials and
nanotechnological solutions in construction;

e to create subsidiary tool for state regulating bodies in order to main-
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tain records when motivation policy for development of construction

sector and other industrial areas is being elaborated.

Moreover, according to results of the investigation design and con-
struction companies will get a good base for reasoned choice of the most
efficient building nanoproducts which meet present-day requirements on
energy efficiency, safety, ecological compatibility, durability, economic
effectiveness.

RUSNANO, construction companies, producers of building materials,
design offices, state regulating bodies, investors, and research institutes
are assumed to be the end-users of technological research.

The implemented work employed leading experts, specialists of re-
search, design and technological organizations, manufacturers that pro-
duce and supply nanotechnological products, universities, which train en-
gineers, special public unions and associations. Within the frames of the
project existing similar analytical investigations in different countries
have been generally analyzed; common trends of construction market in
the field of building materials and application of these materials have been
determined; main “players” at the world market and main nanotechnologi-
cal centers in construction industry have been identified; the most impor-
tant area for new developments have been studied.

According to fulfilled analysis, executors have reasonably chosen key
segments of construction materials produced with the use of nanotechnolo-
gies and have defined more exactly the present state of selected segments
in the world construction industry with description of the most success-
fully applied technologies. The particular attention in the report was fo-
cused on the estimation of the principle problems, arising when the nano-
products are promoted from the design stage to the stage of consumption
by end-users; existing codes, regulating application of innovative building
materials. Some examples of positive and negative influence of state nor-
mative regulation in the area of production and application of innovative
construction products are shown.

Technological research has determined the main players at the inter-
national market of innovative materials and technologies and the most im-
portant field for the new developments (main research groups, manufac-
turers, innovative construction companies).

The most important part of the project is analysis and forecast of the
possible development of Russian Federation’s market for the selected seg-
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ments in qualitative and quantitative indicators, new materials and tech-
nologies which are prospective for implementation in RF with the descrip-
tion of the application areas (forecast time horizon — 2015, 2020 and 2025).
At the same time SWOT-analysis of efficiency of innovative materials ap-
plication has been done in selected segments by technical and economic in-
dicators (in respect to the traditional materials).

It was extremely important, from the implementators’ point of view,
to reveal existing in Russia economic, legislative and other obstacles
which hamper promotion of innovative materials at the market as well as
to find the drivers and motivation factors of the innovative material mar-
ket. Lastly the work resulted in «Road maps» on application of nanomate-
rials and nanotechnologies in construction covering 6 segments (cement
and concrete; wood and woodworking; composites; paints and coatings;
glass; thermo-insulation) and building materials, on the whole; action
plan to strengthen «road maps»; recommendation on 14 prospective proj-
ects, as well as general approaches to overcome barriers and create fa-
vourable environment for development of nanomaterials and nanotech-
nologies in construction.

All that, as we consider, allows us to determine short-term, medium-
term and long-term prospects, as well as to design concrete ways for wide
utilization of the latest achievements to increase quality of construction;
to provide durability and reliability of buildings and structures; to protect
environment and decrease total costs.

Further development of the works is directly depends on the RUS-
NANO’s and the state’s plans concerning reequipment and integration of
the lagging construction industry into international market of high tech-
nologies, provision of competitiveness of domestic high-end products, that
would allow Russia to restore and maintain the parity with the leading
states in resource- and energy-saving, to create ecologically adapted manu-
facturings, to improve the quality and level of national living standards as
well as to sustain proper level of state’s security.

8.TheV International Symposium on Nanotechnologiesin Construc-
tion (NICOM 5) is known to be held in 2015 in Chicago, USA. Is there

a list of questions and areas to be discussed at the symposium?
K. Kolev, Ph.D. in Engineering
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The main problems to be discussed at the nearest symposium on nano-

technologies in construction are quite common for such forums. These are
the most important:

Production, functionalizing and characteristics of nanomaterials:
nanoparticles, nanotubes and new polymers;

Investigation of inner structure and properties of construction mate-
rials at the nanolevel and dependence of these parameters on their be-
haviour at macrolevel;

Tools, methods and metrology to study construction materials at nano-
level;

Nanomodification of construction materials, including functional
films and coatings;

Nanotechnologies for high strength and high functional materials;
Nanomaterials for significant increase of durability;

Self-repairing, «smart» nanostructured materials;

Photocatalysis and air- and self-cleaning materials;

Biomimetic nanocomposite materials;

Nanoassembling and «from bottom to top» technologies in construc-
tion materials;

Modeling and reproduction of construction materials nanostructures;
Nanotechnologies and nanomaterials for energy efficient construction;
Nanotechnologies contributing to obtaining of «green materials» and
usage of by-products for the new level of sustainable development;
Application of nanomaterials in real construction projects;
Nanotechnologies and nanomaterials for transport infrastructure de-
velopment;

Protection of health, labour and environment related to the applica-
tion of nanomaterials.

You can find information about symposium at website NICOMb.org.

9. The Internet Journal «Nanotechnologies in Construction» pub-

lished industrial technological research entitled «Development of con-
struction nanotechnological products market in Russia through 2020»
(M1, 2013). It announced that the authors are inviting all interested
specialists and special organizations to take part in wide public discus-
sion of the research results. In what way will this discussion be held?

K. Kolev, Ph.D. in Engineering
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This discussion was held and is held in different forms. First of all, sev-
eral Round tables have already took a place. These Round tables gathered
a lot of participants from scientific institutes and universities, designers,
specialists working in construction industry and building enterprises, for-
eign specialists. The discussion resulted in certain corrections and addi-
tions to report. Secondly, results of the research are widely published in
the main industrial journals — Internet-journal «Nanotechnologies in Con-
struction», «Industrial and Civil Engineering», «Construction Materials»
and in other mass media. Authors will be grateful for any offers concerning
the published papers, using the contacts provided by editors. Finally the
results of industrial technological research were reported at some inter-
national conferences including IV International Symposium on Nanotech-
nologies in Construction (NICOM4) in Greece and were highly appreciated
by the participants.

11. Mass media reported on the creation of a new production of a
composite nanostructured polymer reinforced with basalt fibers in Che-
boksary. This material is not affected by corrosion. It is as strong as steel
but it has a higher resistance to wear. What is your opinion on that?

S. Baranov, the head of construction company

Nowdays to reinforce bearing and walling structures one uses non-me-
tallic composite reinforcement of different types (glass-fiber; basalt fiber
reinforced plastic; basalt fiber reinforced plastic with the use of carbon fi-
ber, carbon-fiber-reinforced plastic and hybrid) with nominal diameter of
the rod 4-32 mm.

This reinforcement may have various die-rolled sections ensuring the
required bond strength between a bar and concrete including conditions
under prolonged exposure to corrosive environment according to GOST
31384-2008. Production lines on nonmetallic composite reinforcement have
been installed in many Russian cities (Biysk, Ekaterinburg, Cheboksary,
Izhevsk, Omsk, Chelyabinsk, Yakutsk etc.). The compound annual growth
rate (CAGR) of these lines is more 15% . and production capacity is more
30 000 km of rods per year. Only in Moscow region there are more than 27
plants that produce composite reinforcement. Different countries all over
the world show interest in Russian nonmetallic composite reinforcement.
The Association of Non-Metallic Composite Reinforcement Manufactur-
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ers and Users was registered in May, 2012, in Russia, thereby allowing to
unite the interests of science, design organizations, manufacturers and us-
ers of non-metallic composite reinforcement and to ensure the new level of
its application.

At present the inter-state standard GOST 31938-2011 «Polymer com-
posite reinforcement for concrete structures. General specifications» has
been developed and approved by eight CIS countries. Within the framework
of medium-term programs of standardization under RUSNANO sponsor-
ship a group of standards is developed referring to test methods of non-me-
tallic composite reinforcement with the purpose to determine its physical
and mechanical characteristics, resistance properties in corrosive environ-
ment, structural and thermomechanical characteristics, as well as the Code
of practice on the analysis and design of elements with non-metallic com-
posite reinforcement is being developed.

19. In what way can the designers use the most efficient construction
nanotechnology in their projects? How is that done in foreign countries
(in the USA, Israel, Great Britain, Germany, Japan, China and other
countries)?

K. Sotov, the head of design company

It is obvious that existing legislation keep under implementation of
nanotechnological products. That is due both reasons. The first one is an
extremely inert admittance system for innovative products in the market
by approval using technical certificate issued by Federal Center on Stan-
dardization and Technical Evaluation in Construction. This legal body has
given only about 500 certificates for the last 10 years (due to insufficient
resources and unwilling risks). The second reason is notorious Federal law
94-FZ. As the main contractor for large construction objects are state au-
thorities, they must obey the public purchasing law when estimation of the
project is done only by its cost. In fact, that keeps under implementation of
innovation products.

The same problems can be seen in the field of maintenance of buildings
and structures. The present reality is that the builder’s responsibility fin-
ishes at the moment when the objects is put into operation, therefore he is
not motivated to consider the total cost of ownership of the building when
designing and executing the works. The design of the objects is done with-
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out life-cycle cost analysis, e.g. without well-known in foreign experience
«life-cycle contract».

The commercial potential is directly depends on the supporting legisla-
tive base as well as the more efficient processes of state regulating of the
industry. There are some laws which have already been passed or can be
passed in the near future and which could provide more favourable regulat-
ing environment. First of all, these are Federal Law of Russian Federation
of 28 November 2011 337-FZ «On the Making Changes in City Planning
Code of Russian Federation and Individual Acts of Law of Russian Federa-
tion» concerning non-governmental examination, Law on obligatory insur-
ance of construction risks, change 94-FZ.

Thus introduction of obligatory insurance of construction risks will
cause additional motivation for establishment of supplementary state body
which is interested in increase of construction work quality and provision
of longer building life span, builder’s long-term financial interests when
performing project, partial withdrawal of responsibility from regulating
bodies. As for 94-FZ, despite the fact that this law is not considered to be
changed now, there is a probability of reversal of law due to the elaboration
of legislation of Custom union and Eurasian Union.

The point to be emphasized is that Russia is significantly behind the
developed countries by staff qualification at all stages of cost creation
chain. Some obstacles related to low qualification of industrial staff influ-
ence on Russian potentialities in a negative way. These obstacles are: the
lack of design offices’ experience in the area of application of construction
materials with nanocomponents, poor contractors’ awareness on the new
technologies for construction employing nanocomponents, low technologi-
cal level of manufacturing building materials which are common for Rus-
sia, insufficient efficiency of scientific community’s activities.

21. According to experts one of the least investigated problems con-
cerning the use of nanomaterials and nanotechnologies in construction
is the safety of these materials to the people. When constructing modern
buildings and facilities, one takes into account how long its service life
will span but it is not clear how nanomaterials will perform «behave» in
30, 50 or more years. What do you think about that? What are the opin-
ions of the specialists from the USA and Europe?

L. Barko (Republic of Kazakhstan)

/3
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K coiepXKaHuIo



2013 - Tom S5 - N24 /2013 - Vol.5 - no. 4 NanObLm

V Mexaynaponnaa Hay4Ho-npakTuyeckas online-xonghepenuyns «lipumeHeHne HaHOTEXHONOMUIl B CTPOUTENbCTBE>

It’s fair to say that one shouldn’t forget about certain risks of applica-
tion of nanotechnologies — true and sham ones. On the one hand, the state
as designated bodies and organizations should support additional investi-
gations for better understanding of all existing risks of innovative mate-
rials application, on the other hand — these regulators should contact to
non-governmental institutes and public to explain the proved facts and to
eliminate prejudices.

For example, Australian health and safety regulating body takesits ac-
tive stand for EHS risk studies. It reviews existing state’s legislation and
contributes to re-examination of it abroad, support research and creation
of the base of the knowledge on nanotechnological risks. The main focus of
the work — to create normative and legislative base, to support research in
order to find out harmful properties of nanomaterials, to evaluate the ef-
ficiency of control over risks of nanomaterials application at work place, to
provide Australian organizations with information on nanotechnologies,
to participate in international initiatives and to bring in correspondence
with international approaches.

For the last several years one could witness positive trend in research
devoted to EHS in nanotechnological building materials. In particular EU
and the USA collected large amount of data on the EHS risks that allows
them to design the strategy of future work.

22. What nanotechnological construction materials are considered
to have the greatest potential in Russia and in foreign countries (in the
USA, Israel, Great Britain, Germany, Japan, China and other coun-
tries)?

V. Boldin, post-graduate student

Detailed analysis and long-term forecast of development of research
and application of nanomaterials and nanotechnologies in building ma-
terials manufacturing shows that several segments of market activity
can be clearly marked today (table 1). First five segments consume more
than 90% of the total amount of nanotechnological products in building
materials, at that the share of cement and concrete is more than 40% of
all nanotechnological products in building materials (the scope of the
market — 5,6 b. doll) and the forecast annual growth is more 10% in
2012-2015.

e [
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K coiepXKaHuIo



2013 - Tom S5 - N24 /2013 - Vol.5 - no. 4

V Mexaynaponnaa Hay4Ho-npakTuyeckas online-xonghepenuyns «lipumeHeHne HaHOTEXHONOMUIl B CTPOUTENbCTBE>

More detailed information is available on the pages of Internet-Jour-
nal «Nanotechnologies in Construction», in which the results of industrial
technological research «Development of Russian Market of Nanotechno-

Nanobumm

logical Products in Construction Until 2020» have been published [2].

The most attractive segments of

Table 1

nanotechnological construction material market

S Scope of the market, Ff)recast growth
b. doll. in 2012—-2015
Paints and coats 6 50%
Cement and concrete 5,6 10%
Glass 0,7 15%
Bitumen and polymers 0,5 10%
Isolation 0,3 50%
Wood 0,3 12%
Ceramics 0,2 15%
Steel, reinforcement 0,2 10%
«Smart» materials 0,05 40%

23. What is the main obstacle to overall introduction of nanotechnol-
ogies and nanomaterials in construction in Russia and in foreign coun-
tries? (in the USA, Israel, Great Britain, Germany, Japan, China and

other countries)?

There are some objective barriers that keeps under commercial activi-
ties related to nanotechnological products in global scale, both for produc-

V. Boldin, post-graduate student

ers (suppliers) and consumers (fig. 1, 2).
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REQUIRED CAPITAL INVESTMENTS COMMERCIAL SCALE LACK
Construction with low profit rate is very Today some technologies are not on
sensitive to the prime cost. Therefore commercial scale, therefore avail-
despite the long-term advantages able products are expensive, and that
of nanoproducts utilization, capital makes them nonmarket.
investments are the main problem for - When demand is increasing, the new tech-

; nologies are implemented, that will lower the

suppliers . .

Main barriers prime cost

for producers
Uncertainty in |ong-term reliability of (Supp"erS) There are many different technolo-
new construction materials and their gies; international standardization of
functional abilities and properties is nanomaterials and nanotechnologies
the obstacle hampering investments utilization is left behind by innovation.
from the part of construction industry — That process takes place not only in con-

struction
INDUSTRIAL CONSERVATISM STANDARDIZATION NECESSITY

Fig. 1. Main barriers for producers (suppliers) of nanotechnological products

UNCLEAR ADVANTAGES
Duet on iche character of the most na- There are many products made with
notechnological products and as a result the use of nanotechnologies. Great
of this, due to the absence of efficient part of these products doesn’t pos-

manufacturing processes, their price is
significantly higher than the price of that
produced without nanomaterials. All this
doesn’t favour large scale application

sess noticeable advantages in respect
to the common materials

Main barriers
for consumers

The information lack of consumers, The investigations carried out by EU
builders, engineers, architects due showed that end-consumers are con-
to insufficient / inefficient market- cerned with the problem of nanomate-
ing doesn’t allow achieving such rial safety.

— In some cases this is justified;
— As aresult — producers often hide the pres-
ence of nanomaterials in the commodity

knowledge level which could provide
considerable demand

INFORMATION LACK PUBLIC OPINION

Fig. 2. Main barriers for consumers of nanotechnological products
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BELOYV Vladimir Vladimirovich,

Vice-rector on innovation and scientific-educational
activity of Tver State Technical University, Chair

of the Department «Processing of building materials and
structures», Honourable Worker of Science and Educa-
tion of the Tver Region, Doctor of Engineering, Professor,
Adviser of Russian Academy of Architecture

and Construction Sciences

2.Weareinterestedin nanomodified, high strength,lightweight con-
structional concrete possessing low average density and high ultimate
compression strength. Earlier it was reported that to produce this type of
concrete hollow glass and aluminum silicate microspheres are used. And
to increase the adhesion strength of cement stone with the filler, it was
suggested to use a complex nanosize modifier based on sol iron hydroxide
and sol silicic acid etc.

Tell us about the application of the above technology for concrete
production. What objects have been already done? Are there codes for the
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to
share it with construction companies?

Our company is very interested in new developments in this area and
we are ready to consider different options.

S. Cherkov, commercial director of construction company

According to our approach which has been already partly implement-
ed in our inventions [3,4] we consider that prospective source for light-
weight concrete nanoadditives can be clay minerals or smectites which are
the main components in widely spread bentonite. These components pos-
sess almost all properties of natural nanosize particles and generally they
are used unsystematically in production of construction materials [5]. The
manufacture of nanoparticles from bentonite — a complex process based on
the use of thin technologies demanding fundamental research and especial-
ly knowledge in the area of bentonite mineralogy. At the same time benton-
ite clay is a peculiar half-finished material and it is the basis for industrial
production of nanoparticles. When producing nanopowders from bentonite
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clay it is advisable to perform nanostructural preparation in special me-
chanical activators, for example, planetary vibrating mill.

The papers [6, 7] dealt with the influence of waste dust and clay parti-
cles on the properties of aerated concrete. Due to high dispersiveness such
particles tend to aggregate into small flocculs. To destroy micrograins of
these particles authors offer to use mechanochemical activation of combus-
tible mixture on the special grinding facility. Such facility allows discov-
ering reactive ability of these particles due to formation of intermediate
amorphous states on their surface, in particular silicon dioxide and alu-
mina. The research in which the DTA, XRF methods and electronic micros-
copy were used proved that chemical interaction takes place between clay
minerals and hydrated neoplasms of compound binder. As a result under
the condition of reduced CaO concentration in liquid phase along with high-
basic calcium silicate hydrate and calcium hydro aluminates low-basic ones
are formed too, mainly in the fine dispersed form or needles and fibers. The
hydrosilicate isolation contributes to structure densification and increase
the hardness of solidified stone. It was determined that total capillary po-
rosity of activated mixtures matrix decreased three times as much com-
pared with nonactivated ones, and maximum of capillary pores distribu-
tion shifts to the side of smaller pores due to disaggregation of dangerous
capillary pores, that increases durability of membranes between pores in
non-autoclaved porous concretes. Non-autoclaved aerated concretes with
the average density more than 400 kg/m which strength characteristics
similar to the ones of autoclaved aerated concrete were obtained from com-
bustible mixtures containing waste dust.

The paper [8] investigated the influence of nanoparticles on the charac-
teristics of foam concretes of non-autoclaved hardening. It was determined
that compressive strength of the foam concrete which average density is
500 kg/m and modified with nanoparticles was 1,65 MPa, and for non-mod-
ified 0,87 MPa (strength growth is 1,9 times). The maximal strength was
reached when content of nanostructures was 0,05% . The increase of nano-
structures content causes the strength decrease. The samples with modified
structure compared with those with non-modified structure possess even
distribution of pores by size, the surface of the samples is smooth (without
splits). Nanoparticles when distributing in the concrete structure, function-
ate like direct crystallization centers. On the one hand, that leads to the ap-
pearance of fibrillary structure, on the other — to the appearance of hardening
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structure-oriented submolecular covering round the nanotube. This process
provides increased strength of porous concrete and pores uniformity by size.

The paper [9] determined that the presence of carbon nantubes in foam
concrete provides stabilization of its structure, absence of perforation
holes in the tube walls, which often appear in the ordinary foam concrete.
The presence of pores with perforation hole walls in non-modified foam
concrete results in decreased strength and worse mechanical properties of
the investigated material.

The paper [10] considers the use of modifying additives in the form of
carbon plate nanosystems in production of porous synthetic anhydrite com-
position. The authors marked stabilization of aerated synthetic anhydrite
structure by size and pores shapes. The results of microstructure research
showed that in porous synthetic anhydrite composition without modifying
nanosystems due to intensive pore walls percolation pores aggregate into
large pores which additionally rise thermal conductivity of porous compo-
sition and decrease its mechanical characteristics.

Common answer to the questions:

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the
USA, Israel, Great Britain, Germany, Japan, China and others)

A. Rodova, post-graduate (Belarus)

12. Are there any nanomaterials where small amounts of additives
improve the characteristics of the construction composites?
V. Kovrov, engineer (Kazakhstan Republic)

19. In what way can the designers use the most efficient construction
nanotechnology in their projects? How is that done in foreign countries
(in the USA, Israel, Great Britain, Germany, Japan, China and other
countries)?

K. Sotov, the head of design company

Some methods of nanotechnologies are widely used in production of
ultra high performance concretes. When using high-performance chemical
additives, active and inert fine dispersed and nanodispersed mineral com-
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ponents, homogeneous concrete matrices are formed. These matrices being
treated and compacted properly don’t contain voids. The main aspect in all
cases is that diameter of the filler grain is decreased compared with tra-
ditional type of concrete. As the research results proved the linear depen-
dence between decreased grain diameter and compressive strength limit,
the maximum size of the filler grain in ultra high performance concrete is
1 mm. Today nanofillers including nanofibers are also used, they play revo-
lutionary role in increasing strength and improving other characteristics
of these composites.

Moderndevelopmentsin production of ultra high performance concrete
are based on the general postulate, saying that defects, pores and micro-
cracks will come to naught and the concrete structure will be homogenated
if the initial componets are chosen properly and the optimal receipt of the
mixture is determined. Mainly special receipts of ultra high performance
concrete are associated with the very high bending and tensile strength
characteristics. These ideas are elaborated by the following requirements:
e improvement of homogenizing by the means of elimination of coarse-

grained components;

e improvement of compactness through optimization of grain-size com-
position of mineral components mixture;

e improvement of microstructure through thermal processing at the last
stage of concrete hardening;

e useof the modern mixing and concreting technologies in production of
ultra high performance concrete;

e use of the fibers and fibers combinations to decrease brittleness and to
increase strength of the concrete.

Strength characteristics of ultra high performance concrete make it
possible to reduce cross-section mainly of prestressed building structures.
That causes considerable reduction of structures’ own weight which is im-
portant in erection of vertical building structures, tall buildings, espe-
cially in prefabricated construction, in bridge engineering. Another aspect
refers to the «risky» foundations, which in extreme situations take away
significant amount of the financing intended for whole construction. It is
obvious that consistent reduction of vertical structure’s own weight leads
to profitability increase.
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SOBOLEYV Konstantin Gennadievich,

Associate Professor of University of Wisconsin-
Milwaukee, USA, Chairman of Technical Committee
ACI 236D on nanotechnologies in concrete of American
Concrete Institute

1.In May, 2012, the IV International Symposium on Nanotechnolo-
giesin Construction (NICOM4) was held in Greece. As far as it is known,
Internet-journal «Nanotechnologies in Construction» is the official in-
formation partner of NICOM4. Are there any plans to publish the par-

ticipants’ reports delivered at symposium in the edition?
A. Rolin, lecturer

Interesting question! All NICOM4 papers were published on a CD and
only selected 20 papers were published in Cement and Concrete Composites
Special issue: Nanotechnology in Construction: http://www.sciencedirect.
com/science/journal /09589465/36.

I believe that the remaining papers may be published by the Internet-
journal «Nanotechnologies in Construction», but this is up to the authors.
BTW, there is a call for abstracts for NICOMS5, so it is a perfect time to sub-
mit an abstract! Please see more information at NICOMb5.org

2.Weareinterestedin nanomodified, high strength,lightweight con-
structional concrete possessing low average density and high ultimate
compression strength. Earlier it was reported that to produce this type of
concrete hollow glass and aluminum silicate microspheres are used. And
to increase the adhesion strength of cement stone with the filler, it was
suggested to use a complex nanosize modifier based on sol iron hydroxide
and sol silicic acid etc.

Tell us about the application of the above technology for concrete
production. What objects have been already done? Are there codes for the
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to
share it with construction companies?
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Our company is very interested in new developments in this area and
we are ready to consider different options.
S. Cherkov, commercial director of construction company

Excellent question. There are two connected teams in the USA (FHWA
and UW-Madison) which develop SiO, and Al,O, nano-coatings for aggre-
gates (mainly normal-weight) to improve the bond. This development can
be extended to lightweight aggregate concrete. I will be happy to connect
you with the research team so you will be able to discuss the details of im-
plementation.

3.Isthere atraining course for those specialists who will be employed

in production of materials and articles with the use of nanotechnologies?
Where and how is this course led?

S. Bonov, technologist (Ukrain)

In the USA the preparation of specialists in the field of construction nan-
otechnologies is mainly at graduate (MS and PhD) levels. Existing BS pro-
grams are very busy with core civil engineering (and material science in case
of materials program) classes. Actually, better engineering preparation pro-
grams might be very close geographically. For example excellent program on
construction material science and nanotechnology is established in Belgorod
(Belgorod State Technological University named after V.G. Shoukhov).

6. What higher educational institutions are training (planning to
train) specialists in the area of nanotechnologies in construction? When
will the first graduates be? Will they be engaged in the scientific activities?

V. Karpov, Doctor of Engineering

For example excellent program on construction material science and
nanotechnology is established in Belgorod (Belgorod State Technological
University named after V.G. Shoukhov).

8.TheV International Symposium on Nanotechnologiesin Construc-
tion (NICOM 5) is known to be held in 2015 in Chicago, USA. Is there a

list of questions and areas to be discussed at the symposium?
K. Kolev, Ph.D. in Engineering
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Wide range of aspects related to ALL construction materials; for
detailed information on NICOMS, please check NICOMb.org. We expect
many participants from Russia, please submit the abstract before the
deadline.

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the
USA, Israel, Great Britain, Germany, Japan, China and others).

A. Rodova, post-graduate (Belarus)

There are many nanoproducts available in the market: superplasticiz-
ers, nano-SiO, (mainly for self-consolidating concrete), nano-TiO, and pho-
tocatalytic cements, etc. At ACI 236D (Nanotechnology of Concrete) we are
about to finalize the report on application of nanotechnology in concrete.
At the moment draft is available for members only, but we hope that it will
be published soon! Please see other document with excellent review from
TRB of the National Academies (USA): http://onlinepubs.trb.org/online-
pubs/circulars/ec170.pdf.

12. Are there any nanomaterials where small amounts of additives
improve the characteristics of the construction composites?
V. Kovrov, engineer (Kazakhstan Republic)

We developed nano-SiO, additive which at very small dosage 0,25%
of cement weight can improve 1- and 28-day strength by 25% . We believe
nanoparticles must be used (and be effective) in very small dosages. Other-
wise, these are not attractive for practical application.

15. What can you tell us about the application of nanomaterials and
nanotechnologies in construction abroad? (in the USA, Israel, Greatl
Britain, Germany, Japan, China and other countries)

E. Korotkih, construction engineer

See my answer for Ne 10.

803
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K coiepXKaHuIo



2013 - Tom S5 - N24 /2013 - Vol.5 - no. 4 NanObLm

V Mexaynaponnaa Hay4Ho-npakTuyeckas online-xonghepenuyns «lipumeHeHne HaHOTEXHONOMUIl B CTPOUTENbCTBE>

17. How are the specialists in the area of nanotechnologies in con-
struction abroad trained (in the USA, Israel, Great Britain, Germany,
Japan, China and other countries)?

B. Zotova, lecturer

See my answer for Ne 3.

21. According to experts one of the least investigated problems con-
cerning the use of nanomaterials and nanotechnologies in construction
is the safety of these materials to the people. When constructing modern
buildings and facilities, one takes into account how long its service life
will span but it is not clear how nanomaterials will perform «behave» in
30, 50 or more years. What do you think about that? What are the opin-
ions of the specialists from the USA and Europe?

L. Barko (Republic of Kazakhstan)

I believe we are not using nanomaterials alone; these are incorporat-
ed into composites enhancing their performance. With superhydrophobic
admixtures we developed at UW-Milwaukee (super-beton.com) we expect
the enhancement of service life of common concrete by factor 5. Regarding
safety: yes, nanomaterials are highly dispersed and very reactive materi-
als which must be handled with care. For application in concrete we advise
using water based products since these can be handled as common chemical
admixtures.
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| f) KOROLEYV Evgenij Valerjevich,

- Director of the Research and Educational Center
«Nanotechnology», Moscow State University

of Civil Engineering, Doctor of Engineering, Professor

2.Weareinterestedin nanomodified, high strength,lightweight con-
structional concrete possessing low average density and high ultimate
compression strength. Earlier it was reported that to produce this type of
concrete hollow glass and aluminum silicate microspheres are used. And
to increase the adhesion strength of cement stone with the filler, it was
suggested to use a complex nanosize modifier based on sol iron hydroxide
and sol silicic acid etc.

Tell us about the application of the above technology for concrete
production. What objects have been already done? Are there codes for the
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to
share it with construction companies?

Our company is very interested in new developments in this area and
we are ready to consider different options.

S. Cherkov, commercial director of construction company

Energy efficient nanomodified high strength lightweight concrete
with inclusion of nanomodified glass and aluminum silicate hollow spheres
developed in Research and Educational Center « Nanotechnology» (Moscow
State University of Civil Engineering) possesses low average density and
high strength. These two properties determine material’s technical char-
acteristic called — strength-to-weight ratio, calculated as a ratio between
ultimate compressive strength and relative density of the material (unit —
MPa). Many researchers are developing technology of high strength light-
weight concrete all over the world. The strength of the obtained compo-
sitions is more 50 MPa and the average density is more 1800 kg/m3. At
that strength-to-weight ratio varies within the range 7,5...30 MPa. The
strength-to-weight ratio of the high strength lightweight concrete devel-
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oped at MSUCE is 35...55 MPa (average strength — 1300...1500 kg /m3; ul-
timate compressive strength — 40...65 MPa; thermal-conductivity coeffi-
cient don’t exceed 0,6 W/m - K).

The implementation of new construction technologies is practically al-
ways followed by redistribution of the material costs, work costs and op-
erational cost. The approximate cost of 1 m? of nanomodified concrete is
about twice more expensive than that of the traditional concrete. At the
same time the experimental results we obtained prove that average density
of the concrete being produced according to the new technology decreases
by 35...48%.

That makes it possible to increase the number of storeys in the build-
ing or reduce material capacity (the increase of the storey number and total
actual living space in building can be up to 44% ). Thermal conductivity of
the new concrete is by 45% less than that of the traditional one. During
winter that leads to the heat losses reduction, at the same time providing
additional decrease of operational costs in long-term period.

The products made of new concrete improve ergonomic characteris-
tics of structures (as a result of increased acoustic absorption), decrease the
loads on the harnesses and bearing elements, reduce transportation and as-
sembling costs as well as foundation costs. Reinforcement steel expenditures
are cut down (up to 30% ) and structures cross-section becomes smaller.

Practical implementation of high strength lightweight concrete tech-
nology was carried out at the enterprise belonged to the group of companies
«SU-155». The experiments showed that it is difficult to obtain specified
concrete characteristics using traditional equipment of the most construc-
tion plants. Developed technology is being efficiently realized on the up-
to-date manufacturing equipment but, unfortunately, on the foreign one.

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the
USA, Israel, Great Britain, Germany, Japan, China and others)

A. Rodova, post-graduate (Belarus)

In foreign countries nanotechnologies are used to develop a wide range
of construction materials with unique characteristics. These are:
e Materials of decreased density and increased strength for bridges, tall
buildings and large-span structures;
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e Materials with increased resistance to the impacts of aggressive envi-
ronments and atmospheric factors;

Adhesives and materials for manifold coating;

Materials with increased thermal resistance;

Heat- and fire-resistant materials;

Materials with increased sound absorption;

Materials for light-reflecting coatings or coatings with increased
transparency;

e Additives for construction composites of different purpose.

Development of nanotechnological methods in construction material
science made it possible to improve primary products of construction in-
dustry — cement concretes. For example, usage of nanodimentional silica
admixture is said to increase considerably ultimate compressive strength
of the concrete which composition comprises large amount of flue ash. The
structure of the porous space is improved — pores between relatively big
particles of flue ash are filled with nanodimentional hydration products.
Suspension of amorphous nanosilica is used to prevent delamination of
self-packing concrete mixes.

Application of nanomodifiers based on carbon nanomaterials — fuller-
enes, astralenes, carbon nanotubes — creates the conditions for formation of
line nanoobjects made of hydration products in the cement concrete struc-
ture. Synthesized nanoobjects play the role of dispersed reinforcement in-
creasing physical and mechanical characteristics of the material.

Relatively new area in cement concrete technology is to use dispersed
phases with modified surface (so-called carriers). Nanomodification is
a consequence of technological procedures aimed at treatment of carrier
with colloidal solution and further usage of modified dispersed phase in the
common or altered technological chain.

Many modification methods which include usage of polymer materi-
als are referred to cement composites nanotechnology. First of all, this is
technology of efficient plasticizers (called superplasticizers and hyperplas-
ticizer) based on polycarboxylates which have been known for a long time.
Synthesis of new dendrimer structures — hyperplasticizer molecules — is
regarded to be the most rapidly developing field in nanotechnology of con-
struction material science for cement concrete industry.

Polymer materials can be used not only as plasticizers — now the area
of cement-polymer composites is being advanced. In particularly Japan has
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been developing and studying the properties of such materials for more
than 50 years and today they are ones of the top construction materials in
this country. Perspective fields for application of cement-polymer compos-
ites are the compositions used in repairs and renovation, materials for the
structures with increased waterproofing and decreased permeability.

Considerable part of scientific developments concerns nanostructured
coatings of specific functionality.

12. Are there any nanomaterials where small amounts of additives
improve the characteristics of the construction composites?
V. Kovrov, engineer (Kazakhstan Republic)

For carbon nanoparticles as well as for oxide nanoparticles experimen-
tal results show that to increase operational characteristics of cement con-
crete it is enough to use nanoobjects taken in micro quantity. There is also
another reason explaining the micro quantity of nanoobjects additives.

The particular feature of the primary nanotechnological products, es-
pecially carbon and oxide nanoobjects, is the high cost. For example, the
cost of 1 kg single-walled carbon nanotubes with the cleanness 90% is
about 100 thousand dollars; tenfold toughening of the requirements to pu-
rity causes the rising degree of cost. Despite the fact that the cost of multi-
walled nanotubes is less by one-two degree, it doesn’t allow using large
amount of such nanoobjects into large-tonnage construction materials.

Concentration of nanoobjects in polyfunctional construction coat-
ings — hydrophobic, biocide and self-cleaning (photocatalytic) is relatively
high. But due to thin thickness of the coatings, high cost of the primary
nanotechnological products is not the factor which leads to the consider-
able rise of the cost of the construction product overall.

13. What national projects concerning the development of nano-
materials and nanotechnologies in construction are being implemented
abroad? (in the USA, Israel, Great Britain, Germany, Japan, China and
other countries) What kind of success are they having?

V. Adamova, lecturer

First of all this is National Nanotechnology Initiative — long-term re-
search and development program which is being implemented in the USA
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since 2001 financial year. Within less than 10 years after the program had
been launched the activity of almost 100 research centers have been coordi-
nated and almost 25 corporations and ministers have been united, including
National Scientific Fund, Ministry of Defense and other government orga-
nizations of the USA. It is expected that for the whole period of realization
(2000—-2020) the project financing will be about one hundred billions. Pro-
grams, similar to National Nanotechnology Initiative, have been executed
in Japan and South Korea (since 2001), Germany, Taiwan and China (since
2002), Israel (Israel National Nanotechnology Initiative).

Within the frames of the programs stated above the works on creation
of nanostructured composite materials which find an application for con-
struction are carried out. As an example of such materials one can regard
self-cleaning and selective glasses (AGC Glass Europe). Wide range of nano-
materials for construction was developed by research and manufacturing
company Polymate Ltd, branches of which are located in the USA, Europe
and Israel. The results of experiments are published in the journal «Scien-
tific Israel — Technological Advantages». These are the developments:

e Hybrid polymer composition materials based on interpenetrating mac-
romolecular networks comprising fragments of hydroxyurethanes;

e Hybrid nanostructured materials based on non-isocyanic polyure-

thane;

Different functional additives for polymers;

Constructional composites with thermoset organosilicate matrix;

Polymer concrete of special purpose with polybutadiene matrix;

Functional base coats — adhesives for concrete with damp surface;

Biodegradable hydrophobic coatings;

Anticorrosion liquid nanocompositions.

Materials nanostructuring based on non-isocyanic polyurethane allows

increasing of hydrolytic stability of cohesions and raises chemical resis-

tance by 50...100% . Anticorrosion liquid nanocompositions with improved

technological operational characteristics are resistant to the impact of ac-

ids under the temperature up to 100°C et al.

15. What can you tell us about the application of nanomaterials and
nanotechnologies in construction abroad? (in the USA, Israel, Greatl
Britain, Germany, Japan, China and other countries)

E. Korotkih, construction engineer
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In foreign experience nanotechnological methods of construction ma-
terial science proved their effectiveness when developing coatings for con-
struction products. If at the first stage of becoming of nanotechnology in
construction material science it was photocatalysis (biocide and self-clean-
ing coatings) which was brought to the main focus, now the number of ap-
plication areas has dramatically increased.

For instance, AGC Glass Europe commercially produces wide range of
functional transparent, selective and photovoltaic building products.

Functional transparent products for civil and industrial application
can possess sound-proofing and thermal-insulating properties, increased
impact-resistance. Selective products — specific screens which absorption
spectrum in the visible range is practically flat (except red — due to this
reason, light passing through them becomes blue) but from the near infra-
red the absorption dramatically increases. Photovoltaic products — «trans-
parent solar batteries» which not only bring down illumination in the room
to specified level but also generate electric power at the same time.

In 2010 AGC Glass Europe set glass production line in operation in
Russia.

Dear colleagues!
When using materials of the conference, please, make a biblio-
graphic reference to the participant’'s answer:

Author A.A. Materials of V International Theoretical and Practical Online-
Conference «Application of Nanotechnologies in Construction Industry». Nan-
otechnologies in Construction: A Scientific Internet-Journal, Moscow, CNT
«NanoStroitelstvo». 2013, Vol. 5, no. 4, pp. 14-92. Available at: http://www.
nanobuild.ru/magazine/nb/Nanobuild 4 2013.pdf (Accessed ).
(In Russian).

Asmop A.A. Marepuansl V MexxayHapogHON Hay4YHO-IpakTU4YecKoir online-
KoH(pepeunuu «IIpuMeHeHrne HAHOTEXHOJOTUMN B cTpoUTeabCcTBe» // HaHoTexHO-
JIOTUH B cTpouTeabcTBe: HayuHblili MaTepHeT-:KypHaa. M.: ITHT «HauoCrpourenb-
ctBOo». — 2013. — Tom 5, Ne 4. — C. 14-92. URL: http://nanobuild.ru/magazine/
nb/Nanobuild 4 2013.pdf (zaTa obopamtenusa: ).
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The authors of the published materials are responsible for the reabil-
ity 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. Organizing Committee is not responsible for the presence
of advertisement components in participants’ answers.

Conference Committee is sincerely grateful to all participants of the
V International Theoretical And Practical Online-Conference «Application
of Nanotechnologies in Construction Industry». Taking into consideration
the limited bulk of the edition, not all questions and answers have been
published. In view of the length of some participants’ it was offered to pub-
lish them in the form of the articles. Ask conference organizers for more
details.

Konmarxmot e-mail: info@nanobuild.ru
Contact information e-mail: empirv@mail.ru
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X1l MEXKAYHAPOAHDbIN CTPOUTEJIbHbIN
POPYM «SOCHI-BUILD-2013»

XIll INTERNATIONAL CONSTRUCTION FORUM
«SOCHI-BUILD-2013»

23 o 26 okTaopa 2013 roga B ropoge Coun, B BLICTABOUHbBIX ITaBU-

aboHax y Mopckoro mopta, cocrontcsa XIII Mesxkgynapoaustit Ctpou-
TeJabHbI PopyMm « SOCHI-BUILD—-2013», 00beuHAIONINN 8 TeMaTHIYECKUX
BBICTABOYHBIX 3Kcmo3unuii: Apxurexkrtypa. CrpoutenbcTBo. Baaroycrpoii-
ctBo. KK X. CTpouTesibHbIE U OTAEJIOUYHBIE MATEPHAJbl, 00opynoBanue. Kiu-
MaTUUecKue cucteMsul. Temno-, ra3o-, Bogocuabd:xenue. Energy-Sochi. Juep-
rocoOepe:keHre m ajieKTporexHuka. CrpoiicrienrexHuka. Ilopora. ToHHEb.
Hom. Maua. Korremx. llepeBsauuoe qomMmocTpoenue. JIaHAIA(QTHLINA TU3aiiH.
Husaiia nETEphEpa, SKCcTephepa. lekop. OKoJorud. Be3omacHOCTb.

OcHoBHbIE pa3aenbi BbICTABOYHOW 3KCNO3ULWUU BKJIHOYAKOT B cebq:

ApXUTEKTypHOE NPOEKTHUPOBAHNE; I'PaKIAHCKOE CTPOUTEJILCTBO; pPe-
CTaBpaIlMOHHLIE U PEMOHTHO-CTPOUTEJIbLHbIe Pa0OThI; AU3allH WHTEpPbepa,
dKCTephepa; 0JIaroycTpomcTBO; CTPOUTEIbHBIE M OTJEJIOUHbIe MaTepPUaJIbl;
MeTaJLJIOILJIACTUKOBbIE, aJIOMUHIEBLIE, NePEeBAHHBLIE KOHCTPYKI[MI; TOJIbI
Y HaIOJbHBIE MOKPBLITHS; KJINMaTHUYECKNe CHUCTEeMBbI; TEeIJo-, I'a30-, BOJO-
cHalOKeHUe; 9JIEKTPOCHAOKeHNe U 3JIeKTPOTEeXHUKA B CTPOUTEJILCTBE; J0-
POKHO-CTPOUTEJbHAA, KOMMYHAJbHAS TeXHNKA; CcHelualbHAsd TeXHUKA;
3eMJIepoiiHOe, OypuJIbHOe, IPOXOJHNUYECKOe, CBallHOe 000pyAoBaHe; MaTe-
pHAaJIbl ¥ TEXHOJOTHUHU IJS CTPOUTEJILCTBA U PEKOHCTPYKIIUM JOPOT M TOH-
HeJIell; TeXHOJIOTUU AePEeBAHHOT'O0 TOMOCTPOEHUS; JaHAIIA(THLIN AU3alH
U 03eJIeHeHNe; CaJ0BO-IIapKOBadA TeXHUKA; JeKOpPaTUBHbIE BOLOEMBbI, (hoHTAa-
HbI, 0ACCEeMHbBI; DKO0JIOTU; 0€30IIaCHOCTD.
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Opraausatopamu ®@opymMa BBICTYIWIN: agMuHucTpanua KpacHomzap-
CKOro Kpas, agmuHuctpanusa ropoga Coun, Coros Crpouresneir (padoroma-
resaeit) Kybauu, Coros Crpoureneir r. Coun, CounHcKas TropojcKas opra-
uusanusa «Coros apxurekropos Poccun», Toproso-npoMsulIiieHHasA IajgaTa
ropona Coumn, BeicTaBouHasA KoMmnaHusa «Coun-9dkcmo TIIII r. Coun».

MexayHnapoanblit CtpoutenbHblii ®opym «SOCHI-BUILD-2013» — 3To0:

] 9 (PeKTUBHLIA NHCTPYMEHT cObITa, IIPOBEAeHUS NCCIeLOBAaHNIA BOCTPe-
0OBaHHOCTH IIPOAYKTA,

e  BO3MOXHOCTH 3aBA3aTh 3(h(PeKTUBHBIE JeJO0Bble KOHTAKTHI C IIPOPUIIL-
HBIMHA IIPEAIIPUATUAMN I0T'a POCCI/II/I, IIpeacraBuTeJIAMU I'oCygapCTBEeH-
HOI'O CEKTOpa;

L4 OIl€HKa IIePCIIEKTHUB Pa3dBUTHUA OTPacCJIi B permoHe, (I)OpMI/IpOBaHI/Ie aK-
TYaJIBHBIX HpG,Z[JIO?RGHPIfI;

° cepbe3Has JeJoBasd MporpamMMa, (QOPMUPYyeEMas ¢ YUETOM aKTyaJlbHBIX
BOIPocoB pasBuTusa Couu;

L4 COI[eﬁCTBHe Pa3BUTHUIO MaJIOTO 1 CpeagHEero Ou3Heca B permoHxas

L4 MacIiIiradHasa PeKJIaMHad KaMIIaH1A, paCCUTaHHaA Ha IeJIeBYIO ayaun-
TOPUIO.

Nlenosas nporpamma ®opyma

XIIT Mexkaynapoaubiii CtpoutenbHbiit @opym «SOCHI-BUILD» co-
IIPOBOXKAAETCS OOIITUPHON IPOrpaMMOil 1eJI0BbIX MEPOIPUATUN OJI CIIEIIU-
aJINCTOB CTPOUTEJTBHOM OTPAaCIH.

KiatoueBbIM MepPONPUATHEM TPAAUIIMOHHO CTaHET «KPYTJBIH CTOJ»,
B PaMKax KOTOPOTo OYAyT pacCMOTPEHBI HauboJiee aKTyaJIbHbIE HallpaBJe-
HUSA OJIUMIONHCKOTO CTPOUTENBCTBA U IIOCTOJIMMIONCKOro Hacaeausa. OqHuM
13 BaXKHEUIIINX BOIIPOCOB, pACCMATPUBAEMbIX B X0/ie IPOBEAEHUA KPYTIJIOTO
CTOJIa, CTAHET BOIIPOC O COCTOSHUU BHEITHETO 00JMKa ropoja, IpuHuMAalo-
mutero Onmumnuiickue urpel 2014 roga, a B mocaeayoIeM 1 IPyrue He MeHee
MacITabHble COOBITHA MUPOBOTro 3HaUeHUA. TaKkKe OyIyT OCBEIIEHBI OCHOB-
HbIe HAIIPaBJEHUS U IIEPCIEKTUBBI CTPOUTEIbCTBA B ropoae Coun, pa3BUTUS
cheprsl IKKX, efHOTrO apXUTEKTYPHOT'O 00JIMKA TOpojia, IIPUMEHEHUs HO-
BeHINUX pa3dpaboTOK U TeXHOJOTUN NPU BO3BEIEHUN MHPPACTPYKTYPHI AJIs
IIPOBEIEHUA U 00CIY:KUBAHUSA CIIOPTUBHBIX COCTA3aHUNA MUPOBOTO YPOBHH.
Ocoboe BHUMaHUe OyAeT yaeJaeHO 0JIaroyCTPONCTBY IOPOJACKOrO IIPOCTPaH-
CTBa, «3€JIEHBIM CTaHJIapTaM», 9KOJIOTUUYECKOMY COIIPOBOKAECHUIO 1 MOHU-
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XIll Mexaynapogubiii CtpoutensHbiii @opym «SOCHI-BUILD-2013»

TOPUHTY OKpY?RaIOILIefI cpenanl. BaHJIaHI/IpOBaHO IIpoBeJeHEe MHOT'OUYMCJIEeH-
HBIX CEMHUHAaAPOB U IIpe3eHTaIll1N.

Utorn ®opyma 2012

B ®opyme npunanu yuactue 6osee 130 xkomnauuii us Typruu, Beinbrun,
ABctpun, Mockssl, Cauxr-Ilerep6ypra, Bearopoga, Boporeska, Momkap-
Onpl, Kasauu, Kpacuogapa, Opsa, PocroBa-ua-Ilony, Cmonencka, Tomcka,
YabaHOBCKA, YenasaouHcKa U APyrux peruoHoB. 90% 5KCIIOHEHTOB CUUTAIOT
yuactue B @opyme sappekTuBHBIM. 3apeructpupoBaHo 0ojiee 3800 meaoBBIX
mocetureeii, 80% u3 HUX COCTABUJIN PYKOBOAUTEIN 1 CIEI[UAJINCTHI CTPO-
UTEJbHOM OTPaCJIn.

®opym SOCHI-BUILD c Ka:XabIM T'OOM IIPUBJIEKAaeT BCE OOJbIlee
BHUMAaHUE CIEIUAJIMCTOB CTPOUTENbHOU oTpacau. Coeruajsn3vpoBaHHbBIE
BBICTaBKHU, MPOBOAMMEBIE CO OHS O0pasoBaHMSA BBLICTABOUHON KOMIIAHUU,
0e3 COMHEHUsI, BHECIW 3HAUUTEIbHBIN BKJIAJ B PA3BUTHE CTPOUUHIYCTPUU
B ropojie, CIIOCOOCTBOBAJIM peain3aluy ero 3HaKOBBIX ITpoeKToB. CeromgHsa
TeMaTuyecKuii @opyM — 3TO TePPUTOPUA I TadbHEHNINero oocyKaeHusa
HaIlpaBJIEHUHN Pa3BUTUA PeTUOHA, NEeMOHCTPAIlMOHHAA TLJIOIIAfKa MEeXKIY-
HaApPOJHOTO OMNbITA, MHHOBAINI, HOBEUIINX TEXHOJOTUUA U 0OOPYyAZOBaAHUA,
YCTAHOBJIEHUSA U PA3BUTUSA BSAUMOBBITOIHBIX A€JOBLIX KOHTAKTOB

Oprkomuter hopyma:

BroicraBounasa komnaaua «Coun-Jdxcmo TIIII r. Coun»
KonrakTusie Teaedonst: (495) 745-77-09,

(862) 2648-700, 2642-333, 2647-555

e-mail: m.lepikova@sochi-expo.ru
http://www.sochi-expo.ru
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OrHECTONKOE 3KPAHUPYIOLLEE NOKPbLITUE HA OCHOBE
LUYHIUTCOAEPXALLEN KPACKH

FIRE-RESISTANT SHIELDING COATING BASED
ON SHUNGITE-GONTAINING PAINT

Ha cerogHAIIHUI 1eHb IIPH MPOEKTHPOBAHUY IIOMEIeHU I CIIeI[UATIFHOT0 HA3HAUYSHU A I
JKPAHHPOBAHUA JJIEKTPOMATHUTHOIO M3JIyYEHHUA NPEIbABIIETCS PAN TPeOOBAHMI IO IOKAP-
HOM 0€30IIaCHOCTH MCIIOJb3yeMbIX CTPOUTEIbHBIX MATEPUAJIOB M JKPAHOB 3JIEKTPOMATHUTHOLO
unazayyenus. Ilpegiaraemoe KOMIIO3UIIMOHHOE IMOKPHITHE HA OCHOBE BOM0IMYJIbCHOHHON OTHE-
CTOMKOW KPAaCKH C HAIOJHHUTEJIEeM U3 HAHOIOPOIIKA IIYHTUTA MOKEeT MCII0Jb30BAThCA IJIA 00-
PaGoOTKHU CTeH, IMoJjia, IIOTOJKA U APYTUX IIOBEPXHOCTEH! B 9KPAHUPYEMbIX IIOMEIeHNAX IJIA CHU-
SKeHHUS YPOBHS 3JIEKTPOMATHUTHOTO U3JIyYeHUA U 00ecIIeYeHU I HOPM IMOKapPHOil 6€30IIaCHOCTMH.
IIyarur npeacraBasgeT co00i MUHEPAJ ¢ MHOTOCIOWHBIMHU (DYJIIepPeHONMOTO0HBIMH IJI00YyIaMu
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yraepoaa guamerpom 10—30 HM, BeeacTBHE CBOEil BRICOKOM 9JIEKTPONPOBOTHOCTH CIIOCOOHBIH
0CJIA0JIATH 3JIEKTPOMATHUTHOE U3JIyYeHHe.

ITokpeiTHE M3 IMIYHTUTCOAEPsKAIIeil KPACKU Ha IeJUII0JJ03HOM OCHOBAHHUH IIOBEPrajioch
BO3[EICTBUIO OTKPBITOTO miaamMenu temmneparypoit 1700°C B reuernne 3 munyt 40 cekyHm, B pe-
3yJbTaTe HAOII0TAJI0Ch BOSHUKHOBEHHNE ITEHO00PAa3HOT0 TEPMOU30IUPYIOIIEro ¢jaoa 0e3 Mmexa-
HHMYECKOT0 MOBPEKIEHUS MOMI0KKU. PeHTreHOAU(PPAKIIUOHHBIN aHAJIN3 MOPOIIKa, 00pa3o-
BaHHOTO B pe3yJbTaTe BO3AEHCTBUS IJIAMEHU HA MOKPHITHE M3 IIYHTUTCOAEpPsKallledl KpacKu,
MOKa3aJi 00pa30BaHNEe TAKNX BEIIeCTB, KAK OPTOKJIA3, 0apuT, PYyTUJI U AP. ¥ TJIepoaa, BXOIAIIEr0o
B COCTaB IIYHTUTA, HCIIOJIb3yEeMOI0 B KAUeCTBe HAIIOJHHUTEIA A9 OTHEeCTOMKOMH KpacKu, 00Hapy-
JK€HO He 0BIJI0, YTO TOBOPHUT 00 €ro OKMCJIEHUH B XOde TOPeHud.

HccremoBaHuA 3JIeKTPOMATHUTHBIX XapaKTePHMCTHEK B muamnasone 4actotT 8...12 I'T'n kom-
MO3UI[HOHHOTO IMMOKPHITUSA ITOCJIe BO3IEeCTBUA OTKPBITOrO IIJIAMEHHU IIPOBOIUINCH HA IIAHOPaAM-
HoM u3mepureie ociaadaenus u KCBH A2P-67 ¢ 'KY-61 u BOJIHOBOAHBIM TPAKTOM, IIOCJIE YEro
OBLIU pacCcYNTAHBI K03 (DUIINMEeHTHI OTPAKEeHU I U Tepeaaun. Pe3yabTaThl H3MEepPeHU K PacUeThl
IMOKa3aJii CHHKeHne K03(p(hHuIlneHTOB nepexaun u oTpaskeHuss MU 3a cuetr yMeHBbIIEHU S IIPO-
BOJIMMOCTH M M3MEHEHUA TUIIEKTPUUECKUX IMOTEPh KOMIIO3UIITUOHHOTO MOKPBITUS U3-3a IIOBHI-
IIeHUA COePKaHNA TUOKCUIA KPEeMHUA U YMEHbIIIeHUA IMPOI[EHTHOTO CO/IePsKaHuA yriepoaa.

Today when specific shielded facilities are designed the construction materials and
shields should meet a range of fire safety requirements. A composite coating on the basis of
a water-based fire-resistant paint filled with shungite nanopowder can be applied onto walls,
floors, ceilings and other surfaces in the shielded areas to reduce electromagnetic radiation
and simultaneously to ensure fire safety. Shungit is a mineral with multilayer carbon fullerene
globules which diameter is 10—30 nm. Due to the high conductivity shungite is able to weaken
electromagnetic radiation.

A coating made of schungite-containing paint on a cellulose substrate was subjected to
the open flame under the temperature of 1700°C for 3 minutes and 40 seconds. That resulted
in the formation of insulating foam layer without mechanical damage of the substrate. The
XRD diffraction analysis of the powder obtained in the process of flame influence on the
coating showed the formation of the such substances as orthoclase, barite, rutile, etc. Carbon
contained in shungit and used as a filler for the fireproof paint wasn’t detected. This fact
indicates carbon oxidation as the result of its burning out.

The shielding efficiency of the composite coating after open flame exposure was measured
for the frequencyrange 8...12 GHz with the use of the panoramic attenuation meter and voltage
standing wave ratio meter YA2R-67-61 with a sweep generator and waveguides. After that
the reflection and transmission coefficients were calculated. The results of measurements
and calculations showed decrease of the reflection and transmission coefficients due to
conductivity decrease and dielectric losses changes of the composite coating provided by silica
content increase and carbon percentage decrease.

KnaroueBsie ciioBa: OrHECTOMKOE IIOKPHITHE, IIIYHTUT, 9KPAHUPYIOINE XapaKTePUCTUKH.
Key words: fire-resistant coating, shungite, electromagnetic radiation shielding effi-
ciency.
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pPU OPOEKTHPOBAHUU M CO3JAHNU DKPAHUPYIOINIUX 3DJIEKTPOMAr-

HUTHOe majaydeHmne (OMU) mmomerrieHnii JOJMKHBI UCIIOJIb30BaAThHCA
CTPOMTEJIbHbIE MAaTePHUAJIbl, U3AEJINA 1 KOHCTPYKI[NI, 00ecIIeunBaIoIIIie CO-
OJrromeHre TpeOoBaHM 0€30IIaCHOCTH, & UMEHHO: MeXaHNYeCKON IIPOYHOCTH
M YCTOMUYMBOCTHU, IIOKAPHOM 0€30HMaCHOCTH, T'MI'MeHbI, 3aIUThI 3J0POBbLS
YyeJI0BeKa, OXPaHbl OKPYyKaloleir cpeabl U T. a. [1]. Iisa cosgaHuA TaKUX
IIOMEIIeH MOT'yT UCIOJb30BATHCA OTAEJOUYHbIE MaTepuaJjbl, IPeaCTaBJIsi-
IoII[e CO0O0M CBSABYIOIIEe C 3JIEKTPOIIPOBOAAIINMI HAIIOJTHUTEJIIMU, B Kaue-
CTBE KOTOPBIX Yallle BCero MCIIOJb3YIOT MOPOIIKY METAJLJIOB 1 yriepoaa. Il
CBSBBIBAHUS YACTHUIL IIOPOIIKOB MOI'YT IPUMEHATHCSI KPACKHU, OTAEJIOUHBIe
cMecH U apyrue Matepuaibl. CBA3Yy0OIIe MaTepruasIbl IpeJHasHAUeHbI IJIs
(opMupoOBaHUA OTHOPOAHON CTPYKTYPBI, IPUAAHNA aATe3NHN 1 3aJaHI Me-
XaHNYECKOU IPOUYHOCTU HOKPBITUA. JKPAHUPYIOIINE XapaKTePUCTUKN KOM-
MMO3UIIMOHHBIX MATEePUAJIOB OIIPEIEIAI0TCA KOHIleHTpaInell, pasMepPHOCThIO
1 CTPYKTYPO# MCIIOJB3YeMOI'0 IIOPOIIKOBOIO HAIIOJHUTEJIS, OJHAKO IIOBLI-
IIIeHNe COAepKaHMsA IIOPOIIKAa CBePX OIIPeIeJeHHON IIOPOTOBOM BEJIUMUMHBI
IPUBOAUT K PE3KOMY YXVAIIEHNIO MEeXaHNYECKUX XapPaKTePUCTUK U ajre-
31U IIOKPBITUA K OCHOBAHUIO.

Ha ceromusinauii geHb IEPCIEKTUBHBIM SBJISAETCSA CO3NaHIE dKPaHU-
PYIOIINX OTAEJOUYHBLIX CTPOMTEIbHBIX MATepPHaJOB Ha OCHOBE HAHOIIOPOIII-
KOOOpasHBIX HANOJHUTEJEH, 00JaJalIuX 3a CUYeT CBOEH pasMepHOCTH
0COOBIMU CBOMCTBAMM, UTO 0OecIieunBaeT BO3MOYKHOCTD YIIPABJICHUA XapaK-
TePUCTUKAMU SKPAHMPOBAHUS 3JEKTPOMATHUTHOIO M3JIyUeHUSA u obeclie-
YKBaeT BbICOKNE MeXaHnUYecKle XapaKTePUCTUKY I0JyUYaeMbIX IIOKPBITHIA.
IIpegmouTuTe/IbHO MCIOJIL30BaHNE 3JEKTPOIIPOBOIHLIX YIJIEPOACOAepKa-
X MUHEPAJIOB B IOPOIIIKOOOPa3HOM BHUE, KOTOPhIE, B OTJIMYME OT MeTaJI-
JNYECKUX MOPOIIKOB, He IIOABEPIKEeHbl KOPPO3UU U 00JaJaI0T 3JI€KTPOIIPO-
BOJHOCTBIO [2].

B pa6ore [3] mokasana BeicoKkad 3((EKTUBHOCTb KOMIIOSUTHBIX ITOTJIO-
Tutesaeir IMU Ha 0OCHOBE IIOPOIIIKO00Pa3HOIO YIJIEPOACUINKATHOTO MIHEepa-
Jla IIyHIruTa. ¥ HUKaJbHBIE CBOMCTBA IIIYHTHUTA OIPEIEJIAITCI CTPYKTYPO
M COCTaBOM OOpas3ymoIuXx ero sjeMeHToB. IIIyHIruTOBLEINA yriepon oopasyeT
B IIOPO/Jie MAaTPUILY, B KOTOPOM PABHOMEPHO pPacIIpeieieHbl BLICOKOIUCIIEPCT-
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HbIe CUJIMKATHI CO cpeaAHUM padmMepoM oKojio 1 MKM [4]. OCHOBY IITYHTHUTO-
BOT'0 yIJyiepoja IIpeicTaBaAeT MHOTOCJOMHAA (QyaiepeHOonono0HasA rao0yJia,
nuamerpoM 10—30 HM, ITO3TOMY IOPOMIKOOOPA3HBIN IITYHI'UT MOXKHO OTHE-
CTH K HaHoIopomikam (puc. 1).

Puc. 1. Hamogn(ppaKkiuoHHAA KapTHUHA IIyHTUTOBOrO yrJaepoaa (3oux 0,3—0,7 am) [4]

ITomerniasa BHyTPHU yIJIePOAHBIX KJIACTEPOB Pa3HbIE aTOMBI 1 MOJIEKYJIBI,
MOJKHO CO3JaBaTh pasjInYHble MaTepuaabl U COPOEHTHI C ITUPOKUM CIEK-
TPOM (PUBUKO-XMMUUYECKUX CBOMCTB, TAKUX KaK: 3JIEKTPOIIPOBOIHOCTD, V-
dJIEKTPUUYECKUE IIOTEPU U MeXaHUYecKasa IPOYHOCTD.

NccnenoBasinch SKpaHUPYIONNE XapaKTEPUCTUKU MOKPHITUA HA OCHOBE
BOJI09MYJILCOHHOM OTHECTONKOM KPacKu ¢ 100aBJIEHNEM ITOPOIIKA IITYHTUTa
B cooTHoIeHuu 1:2. Tarkasa KoHIeHTpaIUa o0ecIieunBaeT BA3KYI0 KOHCUCTEH-
IIUI0 CMecH, YIOOHYIO IJId HaHeceHU A Ha Jo0bIe moBepxHOocTU. Ilocse momosia
pasmep YacTUll, OTAEeJIEHHBIX C IOMOIIIbIO CUTa, cocTaBaal MeHee 20 HM. B Ka-
YecTBe OTHECTONKOM KpacKu ObLI BEIOPAH OrHE3AIIUTHBIN COCTAaB MapKu «Ar-
HUTepm M», KOTODBIH IIpeAcTaBasaAeT co00 CyCIIeH3UIO ITUTMEHTOB, PeaKTUB-
HBIX U WHEPTHBIX HAIIOJHUTEeJ el B CTaOMIN3NPOBAHHON BOTHOM AMCIIEPCUU
CUHTETUUYECKUX ITOJMMEPOB ¢ MOAMNPUITUPYIONTUMU Jo0aBKaMu. Orue3amniuT-
Hoe TOKpbITHEe «ArHuTepm M» obecmeunBaeT MaCCUBHYIO IPOTUBOIIOXKAP-
HYIO 3aIIUTy ITyTeM 00pasoBaHUA 110 BO3AEHICTBIEM BBICOKOI TeMIIEpPaTyPhI
TPYZHOTOPIOUEro IeHOoo0pasHoro TepMou30Jupylolero ciod (Kokca). Ilpu
CUJIbHOM HarpeBaHUM KpacKa BCIIEHUBAeTCA U 00pa3yeT U30JUPYIONINH CJIoH
B HECKOJIbKO CaHTUMeTpoB. OTHE3alTUTHBIN COCTaB MMeeT XOPOIIYIO ajre-
3110, JIETKO HAHOCUTCH, He nMeeT 3amnaxa [5]. [lonryuennaa cMmech HaHOCHJIACH
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PaBHOMEPHBIM CJI0EM TOJIIITUHON 1,5 MM Ha IIpeccoBaHHOE IeJIJII0JI03HOe OC-
HoBaHUe padmepom 220x170 MM U TOJIITUHON 3 MM.

HMcnbiTaHUS OTHECTOMKOCTH IIOJIYUYEHHOTO IIOKPBITHUSA IIPOBOAUJINCD
B cooTBeTcTBUM ¢ Hopmamu moskapHoii 6e3omacHocTu Pecnybauku Besa-
pych [6] 1 caHUTapHO-TUTMEHUYECKUMU TpeOboBaHUAMU. BbICOTY IIaMeHu
remuepatypoit +1700°C peryaupoBau BEHTUJIEM, 1 B BEPTUKAJIBLHOM M0JIO-
JKeHUU FOpeJKu OHO cocTaBiAaao (40+2) MmMm. BpeMsa ncOobITAHUA COCTABUIIO
3 muuyThl 40 CeKyH/I, IIOCJe Yero SKCIepuMeHT ObLI mpeKpaleH. O6paserr
He IIPOTopeJ M COXPAHUJ CBOM MeXaHUYeCcKue CBOIICTBa, B Pe3yJbTaTe BO3-
IefCcTBUSA IIJIaMeHU Ha0JI0aIoCh BO3SHMKHOBEHUE MeHOOOPasHOTO TepMO-
M30JINPYIOIEro ¢J0osd — Kokca (puc. 2).

Puc. 2. UcnipiTaHue 00pa3ia MOKPHITHA U3 KPACKH C T00aBJIeHUEeM HAaHOIIOPOIIKA
IIYHTUTA OTKPBITHIM IZIaMeHeM TeMmnepaTtypoit 1700°C

Beuto mpoBeneHO peHTreHOAM(MPAKIIMOHHOE HCCJIEOBAaHUE KOKCOIIO-
ITOOHOTO IIOPOIIIKA MeHOOOPa3HOTO TEePMOU3OJUPYIOIIEro CJIOA, ITOJYyUYeH-
HOT'O B pe3yJbTaTe BO3AEUCTBUA OTKPBHITOTO IIJIAMEHU HA IIOKPBLITHE U3 OT-
He3aIlUTHON KpacKu ¢ gobaBjieHHMEeM IIyHruTa, Ha ycranoBke [POH-3M
c ucnonb3oBanueM CuK -manyuenus (niuHa BowHbI A = 1,5417737 A) u rpa-
(¢uToBoro husmbTpa B fuamnasoHe yrioB oT 15° go 100° (puc. 3).

OmnpenesieHne XMMHUYECKOTO COCTABa MOJYYEHHOTO BeIlecTBa IIPOM3-
BOJIMJIOCH B IIpOTpaMMe IJA HAeHTU(DUKAIIUN PEeHTTeHOAM(PPaKIIMOHHBIX
mMaxkcuMyMoB BeriecTB — « MATCH!». [lanHaa mporpaMma I0O3BOJISAET OIpe-
nesisaTh (pasbl B 00pasIile MyTeM CPaBHEHUSA €ro IIOPOMIKOBOU AMPpPaKIIUU
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Puc. 3. ludpakrorpaMmma KOKCOII0IT0O0HOTO MOPOIIKA IIEHOO0OPa3HOTO
TePMOU3O0JUPYIOIIET0 CJIOS OTHE3ANUTHON KPAaCKH ¢ J00aBJIeHNEM IIyHTUTAa
mocJjie BO3/IeiiCTBMA OTKPBITOTO IJIAMEHHU

C 9TaJOHHBIMU AuUPPaAKTOrpaMMaMU BeIeCcTB, KOTOPble HAXOAsATCA B Oase
nauubix «Crystallography Open Database» (COD). Tak:xxke « MATCH!» mo-
3BOJISIET TIPOBECTU KAUeCTBEHHBIN aHAJN3 COAEePIKAHUSI MCXOIHOTO U IOJY-
YeHHOTI'0 BelllecTBa B obpasiie (TabdJ.).

B pesyabraTe peHTreHOAU(PPAKIIMOHHOTO aHaJM3a 00pas3IioB OBIJIO
YCTaHOBJIEHO, UYTO B XMMHUUECKHUI COCTAB ITIOPOIIKA ITYHTUTA BXOAUT IITYHT -
TOBBIH yTJIEPOJ, KOTOPHII IIPeICTaBIeH HEKPUCTAJINYECKo (hopMoii yrJe-
poza (Herpaurupyemasi, CTOMKas IIPOTUB KPUCTAJIUIAIUN, PYJLIEePEeHO-
nogo0Hast), cogeparaiein gpyineper B popme C. [7], ¥ IPOLEHTHBIN cOCTaB
yraepoza (C) cocrasuser 11,3% , dymrepena (C,)) — 18,8% . B mosryuennom
KOKCOMIOZO0OHOM IIOPOIIKe yIjepojaa He 00Hapy:KeHO, YTO TOBOPUT O Iepe-
Xozie ero B aMoppHYI0 (popMy (COCTOAHUE C HEYIOPALOUECHHON CTPYKTYPOIi,
B OCHOBE KOTOPOTO JIEKUT CTPYKTypPa MEJKOKPUCTAJINYECKOro rpadura).
IIpu 0OBIYHBIX YCIOBUAX YIJIEPOS XUMUUYECKU NHEPTEH, IIPU BHICOKUX TEeM-
ImepaTypax OH COeIUHSETCA CO MHOTHUMHU dJIeMEeHTaMU’, IPOABJIASI CUIbHbBIE
BOCCTAaHOBUTEJbHEIE CBOMCTBA. XMMUYECKAasd aKTUBHOCTD YOBIBAET IIPU TeM-
neparypax Bbime 300-500°C c¢ obpasosanmem asyokucu yriaepoga (CO,)
u okucu yrJuepoga (CO) [8].

Temmeparypa miasienusa o-KBapua (SiO,) cocrasasaer 1610°C, npu Ko-
TOPOH OH pacmagaercsa Ha Si u Si0,, TPy B3aMMOAEHCTBUN C PA3IUYHBIMUI
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Tabauua
AHaaun3 NIyHTuTCOAEepIKaIIeil OTHECTOMKOI KPacKu
¢ momoIts0 nporpammbl « MATCH!»
Homep 3anucu Conep:xanue
HazBanue Copmepskanue,
e Xumnueckas opmyiia B 0a3e JaHHBIX % mace B LIIYHTUTE,
COD ¢ : % mMace.

OpTokaas K,O0- A12O3 * 6Si0, 96-900-0312 62,8 -
Bapur BaSO, 96—-900-0651 12,8 -
Oxccrg 7r0, 96-900-7449 5,9 1,1
MUPKOHUA
Oxcup uaKa ZnO 96-230-0114 2,5 —
Pyrun TiO, (murmenT KpacKkm) 96-900-7433 7,4 1,2
Jlmoxcun kpeu- Sio 96-101-1173 1,9 50,1
HUA (0-KBapIL) 2
IIMnubens Al MgO, 96-900—-2740 2,8 -
Kpemuunit Si 96-900—-8567 4,0 -
Yrepon c 96-901-2231 - 11,3
(rpadur)
dynnepen (O 96-901-1581 — 18,8
Mycrosur KALSi 0. -H.0 96-101-1050 - 7.7
(CJIIOIIa) 3 3711 2
Ilennunr CaMgo,22Ba2AIP’2Fel’48Mn0,lsznﬂvlz 96-900-0483 - 3,0

Sl5.8()17
Kapb6onar

FeCO, 96—-500-0037 - 0,5
JKeJgiesa
Marszerur Oty 0, M80,00810 0510, Mo 0, Voot | 96-900-4157 - 4,4

T10 74810 01O4

Kanocunur KAISiO . 96-900-9435 — 0,2
Amnaras TiO2 96-900-8214 — 1,7

oKcuaaMu 00pasyoTcs cuanKaTel. Kak BUAHO 13 TaOJIUIILI, IIOPOIITK000pas-
HEII ITyHTUT cogepxuT 50,1% o-kBapna (Si0,), B pesyabTaTe BO3AeliCTBUA
OTKpBITOro maamMenu remieparypoir 1700°C ou pacnajica Ha KpeMHUi (Si) —
4% m a-xBapna (SiO,) — 1,9%, a TakKe, B3aUMO/JeliCTBYS C Pa3IUUYHBIMU
OKCHaMM, y4acTBOBAJI B 00pasoBaHuM opToKJIasa (62,8% ), KOTOPBIN TaKKe
obpasyeTcs B peayJsbTaTe yaajeHus Boabl B Mmyckosure (KALSi,O - H,0)
mpu TeMIiiepaTtype Bbite 850°C.

B cocraB orHecToiikoi Kpacku Mmapku «ArauTepm M» BXOAUT: OKCU[
nuuKa (Zn0), 6apur (BaSO,) u nuokcup tTurana (TiO,), KoTopbie ABIAIOT-
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CA OCHOBHBIMM NIUIMeHTaMH Kpacku. Oxcup nupkorus (ZrO,) u MINuHe b
(Al,MgO,) nobaBisAr0TCA B KPACKy [JIs OTHeCTOMKocTH. OcTajbHbIe Belle-
CTBa, IPUCYTCTBYIOIIE B IIIYHTUTE, B X0Je PEHTTeHOAN(PPAKIIMOHHOTO HC-
cJaeqoBaHUA KOKCOIIOZOOHOTO ITOPOIITKa, 00pa3oBaHHOTO B pe3yJbTaTe Tep-
MHYECKOI'0 BO3JIeHICTBUA, O0HAPYKEHbI He ObIJIN, UTO TOBOPHUT 00 NX peaKI[nu
Cc IPYTUMU BeIlleCTBaMHU.

HccnenoBanusa skpanoB IMMU cBA3aHbI ¢ u3MepeHUeM UX 3(pheKTUBHO-
CTU SKPAHUPOBAHUS, KOTOPAsS OOBIYHO XapaKTepU3yeTcsa BeJIUUNHONE Koa(-
(bumeHTOB Hmepemaum U OTpaKeHus MoITHOocTH sHepruu MU or obpasma
B HEKOTOPOM JIHralia3oHe 4acToT. [lonyIeHus, cBa3aHHbIe ¢ TpeHe0pesKeHu-
eM He3HauUnTeJbHBIM 3aTyxanueM MU B cBOOOLHOM ITPOCTPAHCTBE IO CPaB-
HEHUIO ¢ ocJabJieHneM U3JIyUYeHUs, 00ecIIeunBaeMbIM HCCJIEYEMbIM MaTe-
pUaioM, IIO3BOJIAIOT WCIIOJb30BAaTh YIIPOIEHHYIO METOAUKY HU3MepPeHUs
3(pPeKTUBHOCTU SKPAaHUPOBAHUA.

151 uccyeoBaHUS SKPAHUPYIONINX XapaKTePUCTUK CO3TaHHBIX 00pas-
IIOB 3JIEMEHTOB KOHCTPYKIIUM 9KpaHoB OMMU B nuamnazone 8...12 I'T'11 ncmosib-
30BaJICA IIaHOPaMHBIN naMepuTe b ocyadnenus u KCBH dA2P-67 ¢ TKY-61
¥ BOJTHOBOJAHBIM TPAKTOM, KOTOPBIN 00ecIIeunBaeT BbIeJIeHNe U TeTeKTUPO-
BaHUe YPOBHeIl Magalneil 1 oTpakeHHOU (1JIu IPOIIeAIneil) BOJIH 3JIEKTPO-
MATHUTHOTO uajayueHusa. KaauOpoBKa 000pymoBaHUsA mepesa HAUYAJIOM M3-
MepeHUu SKPAaHUPYIOININX XapaKTePUCTUK ITPONU3BOAUIIACEH II0 CTAHJAPTHOMN
meTtonuke [9].

Kosppunument nepegaun OIMU S21 omnpenensaercsa OTHOIMIEHUEM HAIIPS-
JKeHHOCTe Imaaiolieil BOJIHEI 1 BOJHBI, IIPOIIeAIneii uepes 00paselr, 1 mpej-
cTaBJsgeT co00ii BeJInUnHy, O0pPaTHYIO OCcJIa0 e o A:

E
S,, =20logl == |=—4,05b. (1)
E
nao
KosdduiimeHT oTpaskeHnsa opeaeasaeTcsa uepe3 Koo pUuIiiueHT cTosaden
BoJiHBI 110 Hanps:kenuio (KCBH) usmepureabHOro TpakTa ¢ 00pasiioM B pe-
JKMMaX COTJIACOBAHHON HATPY3KM M KOPOTKOTO 3aMbIKaHUA (C YCTAHOBJIEH-
HBIM METaJJINUeCKUM OTpakaTeseM):

E, KCBH —1

S, =20log — |=20logl ———— |,0b, (2)
. KCBH +1

raoe E E ,E — HaAIIPSAXKEHHOCTU OTPa’KeHHOM, Imagaroieil BOJIH

omp’ nao’ npout

1 BOJIHBI, npome,u;mefl qyepeas o6paseu, COOTBETCTBEHHO.
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IIpoBemenHbIe U3MEPEHUA SKPAHUPYIONINX XapPaKTEPUCTUK MOKPBITUS
M3 IITYHTUTOCOIep Kalleil KpacKu 0 U II0CJie BO3AEMCTBUA OTKPBITOTO ILjIa-
MeHU aHaJIU3NPOBAJINCH BMECTe C Pe3ybTaTaMU PeHTTeHOAUPPaAKITTOHHOTO
MCCJIeqOBAHUS MOJYUeHHOTO IIOPOIIKA.

YCcTaHOBJIEHO, YTO IIOCJIE BO3HEHCTBUS OTKPBITOTO ILJIAMEHU TeMIIe-
parypoiit 1700°C Koappumuent nepegauun OMU yBenmuuuBaercda ma 2,5 n1b
(puc. 4B), ymeHnbItaeTca KoapdpunueHT orpaskenusda Ha 4 1B (puc. 4a) u Ha
2...6 1B c ucmoab3oBaHMEM MeTAJLJIMUYECKOTO oTpaskarend (puc. 46). Penr-
reHOAU(PPaKIINOHHBIE NCCIEIOBAHNA XUMUYECKOTO COCTaBa MOKPBITUSA II0-
cJie CXKUTaHUA MOKasau o0pa3oBaHle B IMIOJYyUYeHHOM MaTepraje OPTOKJIa-
sa (K20 ALO, - 68Si0,), cogepararero no 64% auoxkcuga kpemuusa (SiO,),
KOTOPBIN ABJIAETCA TUIJIEKTPUKOM, I YMEHbIIIeHe IIPOIIEHTHOTO colep Ka-
HUS ITYHTUTOBOTO YIJIepoJia, UTO MPUBEJIO K CHUIKEHUIO O0Ieil MpOBOAM-
MOCTU MaTepuaja HOKPBITHUA WM M3MEHEHUIO ero AUSJIEKTPUUECKUX XapaK-
TEPUCTUK. JTO 00YCJIOBUJIO YMeHbIIIeHre 9(POEeKTUBHOCTA 3KPaHNPOBAHUS
OMMU 3a cueT yMeHbBIIIEHUS JOJIU 9JIEKTPOMATHUTHOM 9HEPTru, OTpakaeMoit
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Puc. 4. Tpaduxkn 4acTOTHOM 3aBUCHMOCTH:
a — kKoa(duirmenTa nmepegaun; 6 — Koa)PUIIEeHTa OTPaKeHUsa 0e3 MeTaslia;
B — Koa(h(pUIeHTa OTPaKeHNA C MeTaJJIOM B AuarasoHe yactoT 8—12 I'T'g

105 =

http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf K copiepXaHuio



2013, Tom 5, N2 4 / 2013, Vol. 5, no. 4 Nanobm

E.C. BEJIOYCOBA n ap. OrHecToiikoe 3KpaHupyoLee NOKPbITUE HA OCHOBE WYHIUTCOAEPXAaLYel Kpackn

oT mOKPbITU (puc. 46). HaneceHure NOKPBITUSA Ha METAINUYECKYIO ITOIJIOMK -
Ky OPUBOAUT K yBeanueHunio ocaabiaernus IMMU (csoiire 40 n1B) metaninue-
CKUM CJIOEM C BBICOKOI ITPOBOJMMOCTBIO 1 MMO3BOJISIET CHUSUTH YPOBEHDb OT-
paskaeMoil 9SHEPTUU BCJENCTBUE IPUOJMIKEHNUS BOJTHOBBIX XapaKTEPUCTUK
KOMITO3UIITMOHHOTO MOKPBITUA K UMIIeJaHCY CBOOOTHOTO IIpocTpaucTBa. 13-
MepeHUsI XapaKTepPUCTUKU OTPaAKEHUsS C MeTaJJIMUYEeCKUM OTpasKaTeseM,
YCTaHOBJIEHHBIM 3a 00Pa3Il0M HOKPBITHUA, IIOKA3LIBAIOT, UTO U3MEeHEHUe -
AJIEKTPUUYECKUX CBOMCTB MOKPBLITUA IIPUBEJIO K YJIYUIIIeHUIO COTJIACOBAHUS
BOJIHOBBIX XapPaKTEPUCTUK ITOKPBITUSI 1 CBOOOJHOTO IPOCTPAHCTBA, UTO II0-
3BOJISIET MIOJYUYUTH KO3(ppUuIimeHT oTpakenus nopaska —8...—10 gb mpu Be-
anunHe Koadduimenra nepegaun menee —40 ob.

IIpenjioskeHHOE OTHECTOMKOE IOKPBLITHE HA OCHOBE KpacKu c mobaBJie-
HHEeM HAHOMIOPOIIIKA IIIYHTHUTAa MOKET ObITh MCIIOJIB30BAHO IJIsI 00pabdOTKM;
CTeH, 10JIa, MOTOJKAa U IPYTUX IIOBEPXHOCTEI B 9KPAHUPYEMbIX IIOMEIIeH-
AX I cHHaKeHus ypoBHI OMMU. OruaecToMKoCTh IIOKPBITUA U3 HMIYHTUTCO-
Iep:xaleir Kpacku o0ycJIoB/IeHa COXPaHeHeM MEXaHUUYECKUX CBOMCTB IIpPU
BO3JEMCTBUY OTKPLITOTO IaamMenu npu remueparype 1700°C He meHee Tpex
MHUHYT ¢ 00pa3oBaHUEM IIeHOOOPA3HOT'O TEPMOUI30JIUPYIOIIETO cJIosd (KoKca).
HccnenoBaHUA PeHTTeHO(A30BOTO aHAJIN3a KOKCOIIOJO0HOTO IIOPOIITKa, 00-
pas3oBaBIIIerocs B pe3yJjbTaTe BO3AeHCTBUA OTKPBITOTO IIJIaMeHH’, U SKPaHU-
PYIOIINX XapaKTEePUCTUK MOKPBITUA U3 MIYHTUTCOAeP KaIlleil KpacKu B Aua-
masoHe yacToT 8...12 I'T' mokasajiu, 4To B pedyabTaTe TOpeHus1 o0pasyercs
opTokJaas (62,8% ) u cHMIKaeTcsa colepsKaHUe yriepoja B CUIMKATHONR Ma-
TPUIlE, YTO BBIPAXKAETCA B CHUKEHUU OOJIU ocaabJisemoii sHepruum OMU
1 YMEeHbIIIeHNU Kod(duiimernTa orparkeHuss IMU oT MOKPBITHIA.

Paspaborannasa ITyHTUTCOJep:Kalllas KpacKa mpeajgaraeTcda AJs OT-
IeJIKY SKPAHUPOBAHHBIX IIOMEIIeHUI, B KOTOPBLIX 9KCIJIYaTUPYIOTCS TeX-
HUYEeCKUe cpeJcTBa 00paboTKU MH(pOpMAaIny OTPaHUUYEeHHOT0 TOCTyIIa, UIN
CEePBEPHBIX ITIOMEIeHNl, 3aIUIIeHHbIX OT YTeUKU NAaHHBIX uepes mmobou-
Hble 5JIeKTPOMATHUTHBLIE M3JIYUEHUS U HABOAKU U OT BO3MOJKHBIX BHEIII-
HUX 5JeKTPOMATHUTHBLIX BO3JelicTBUii. B ciiyuae mOBpeKIeHUA ITOKPBITUS
BCJIEICTBUE BO3AENCTBUA OTKPBITOTO IIJIaMEHU, YUACTKU MOYKHO MeXaHuue-
CKM OYMCTUTH I CHOBA MOKPHITh HIYHTUTCOAePKallleil KpacKoii.

Konmaxmut

. . e-mail: elenalbelousova@gmail.com
Contact information @
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BbIbOP TEXHOJIOTUW CUHTE3A HAHOPASMEPHbDIX
F’MAPOCUITUKATOB BAPUSA'

NANOSCALE BARIUM HYDROSILICATES: CHOOSING
THE SYNTHESIS TECHNOLOGY'

ITemeHTHBIE 0ETOHBI SABJIAIOTCS MHOTOTOHHA'KHBIMHU IPOTYKTAMHU CTPOUTEIbHOM
MHIYCTPHUH, TIO3TOMY IIPOOGJIeMa MOBHINIEHNA TEXHOJOTHUECKNX CBOICTB O€TOHHBIX CMe-
ceil M MOKa3aTeJed 9KCILIyaTAIlHOHHBIX CBOMCTB 0€TOHOB IIPUBJIEKa€T BHUMAaHNE MHOTO-
YHCJEHHBIX KOIJICKTUBOB HCCIed0oBaTe/Ieii-MaTepuajioBeioB. 3BeCTHBI MHOTOYMCJIEH-
HbI€ METObI MOBHINIEHNA MOKa3aTeeill cBoiicTB. OMMH U3 TAKUX METOA0B OCHOBAH Ha
BBEJEHUU B CTPOUTEJHbHYI0 KOMIIO3UIIMIO THAPOCHINKATOB Kaabiusd. IlpencraBasercs
000CHOBAHHBIM IIPEIIOJOKEeHNE, UYTO CXOACTBO CTPYKTYPSI I XUMHUYECKUX CBOWCTB I'-
JAPOCUINKATOB PAa3JIUUYHBIX METAJIJIOB (HATIPpUMEP — THAPOCUINKATOB METAJJIOB BTOPOI
TPyNIbI) 00eCIeYuT JOCTUKEeHHEe CXOTHBIX IMMOKAa3aTeJell MOBhINIeHNS 9KCILTyaTaI[iOH-
HBIX CBOIicTB. B HayuHO-00pa3oBaTeJ-HOM I[eHTpe Mo HampaBieHuro «HanorexHoso-
THH» Pa3padaThIBAIOTCA METOAbl HAHOMOAM(UKAIINN IeMEHTHBIX KOMIIO3UTOB, BKJIIO-
yalnue BBeJdeHue J00aBOK HAHOPA3MEPHBIX YACTHUIL THAPOCUINKATOB Oapusa. CunrTes
HAHOYACTHUI[ THPOCUINKATOB 0ApPUSI MOKHO BBIMOJHATH C MCIOJb30BAHHEM Pa3JINY-

! TleuaraeTcs mpu noaaepsxke rpanTa Ipesugenta PO MK-5911.2013.8.
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HBIX T€XHOJIOTHIl, OTIHYAIONUXCA IPYT OT APyra sHepro3arpaTaMu M CJIOKHOCTHIO pe-
amuzanuu. OCHOBHBIM 00'b€KTOM BHUMAHHUS MaTepPHAJOBEI0B ABJIAIOTCI HU3KOTEMIIe-
paTypHbIe Pa3HOBMIHOCTH 30/Ib-T'€JIb TEXHOJOTHH, B YACTHOCTH — T€XHOJIOTHUA CHHTE3a
HAHOYACTHUIL B pa30aBJeHHBIX BOJTHBIX pacTBopax. B HacToamen padore MeTOabl MHO-
TOKPHUTEPHAJIHLHOM ONMTHMHU3AIUN OBIIU MCIIOJb30BAHBI JIJISI MOATBEPKIEHUSI TOTO, UTO
BBIOOP 9TOM TEXHOJOTMH CHHTE3a HAHOPAa3MEPHBIX YACTUIl THAPOCUINKATOB OapuUsd AB-
Jsgercsa 000CHOBaHHBIM. PellieHne 3aJauyy MHOTOKPHUTEPHAJbLHON ONTHMHU3AIUN — BHI-
00opa TeXHOJIOTHH — OCYIIECTBJICEHO C MCIIOJIb30BAHMEM JIMHEIHON cBepTKH. Bxomamue
B JUHEHHYI0 KOMOMHAIMIO YACTHbIE KPUTEPUHN KAayecTBAa OTPaKaJu 0COOEHHOCTH pac-
npeaeJeHnss HAHOYACTHIL 110 pa3MepaM. IlokaszaHo, 4To HU3KOTEMIIepaTypPHAd TeXHOJIO-
rUsl CHHTEe3a HAHOUYACTHUIL THIPOCUINKATOB 0apua B pa30aBIeHHBIX BOJTHBIX PacTBOpax
MO3BOJISAET MOJYYUTH 30 HAHOPA3MEPHBIX THAPOCUINKATOB 0apua, B OCHOBHOM o0pa-
30BaHHBIE YacTUIaMu ¢ pasmepamu ot 20 1o 30 HM; MeTUaHHOE 3HAYEHHEe pa3Mepa Ja-
CTHIL cOCTaBJIgeT 0K0J0 30 HM.

Cement concretes are the most used materials in modern civil engineering. Due to
thatsuchmaterialsdrawgreatattentionbothinthe Russian Federationandabroad.The
possibility to enhance the manufacturability and operational properties of concretes
results in significant reduction of overall operating costs. Many enhancement methods
have been elaborated. Among them there is one based on introduction of calcium
hydrosilicates into construction composition. The authors set up a hypothesis that
similarity between properties and structures of different hydrosilicates (for example,
alkaline earth metals and metals of the second group) will provide similar increased
operational characteristics. The specialists of Research and Educational Center
«Nanotechnology» are developing cement composites nanomodification methods
which include introduction of nanodimensional barium hydrosilicates particles.
The synthesis of barium hydrosilicates particles can be done with the use of many
technologies, different by energy consumption or performing complexity. Taking into
account both these factors, one can assume that low-temperature sol-gel synthesis
from diluted water solutions is the proper technology. The present paper shows that
this assumption is correct. The selection of certain technology is made by the means
of multiobjective optimization, which is in turn is performed by the means of linear
scalarization. This method, while not always giving the Pareto optimal solutions,
can be easily implemented. The particle size distribution is taken into consideration
during selection of objectives and weights. It is shown that selected technology allows
manufacturing nanoparticles with median size about 30 nm.

KaroueBsle c10Ba: TeXHOJIOIMS CUHTE3a, HAHOUYACTUILBI, TUAPOCUINKATEL 0apus, KPUTEPUA
9((PeKTUBHOCTU TEXHOJIOTHUN.

Key words: synthesis technology, nanoparticles, barium hydrosilicates, efficiency of
technology.
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acTo IIOBBIIIIEHME KAauecTBa CTPOUTEJbHBIX MAaTEpUAJIOB Ha Iie-
MEHTHBIX BAKYIIUX TOCTUTAETCA IOCPEACTBOM BBeIeHIA HaHOPAa3-
MEePHBIX THAPOCUJINKATOB Pa3JINYHBIX METAJIJIOB, HAIIPUMED, Kaabiiusd [1].
Cx0CTBO XUMUUYECKOTO COCTaBa M CTPOEHUSA C TUAPOCUINKATAMU KaJIbIUA,
00pasyoIuMuCcsa IPU TBEPAEHUN IIEMEeHTAa, TaeT BOSMOYKHOCTh UX MCIOJIb-
30BaHUSA B KAUECTBE «3aTPaBOK», 00eCIeunBaIOIIUX YCKOPEeHNEe TBEPAEHU T
10 50% , moBbINIeHNEe IIPOUYHOCTH cliermeHua 10 30% , MOBBIIIeHNEe IIPOUYHO-
CTH IIPU CXKATUU B 2...3 pasa, IIOBLIIIIeHEe TPEINHOCTOMKOCTH B 2 pasa [2].

B KauecTBe CTPYKTYPHUPYIONIUX AO0ABOK MOTYT BBICTYIIaTh TaKKe Ha-
HOpasMepHbIe TUAPOCUJINKATHI APYTUX METAJJIOB, BLIOOP KOTOPBIX OIIpese-
JaseTcAa HasHaueHueM usneand [3]. Tak, 1jad CHUKEeHUSA TeILJIOIIPOBOIHOCTH
MaTepHuaJiOB PpEKOMEHIyeTCA BBOAUTDH B COCTaB KOMIIO3UTOB ATOMBI TSMKEJBIX
MeTaJIJIOB, HAITpuMep, 6apusa uiau ceuHna [4]. Takike Takue MmaTepuabl MO-
I'yT MOBBICUTH 3(P(PEeKTUBHOCTh KOMIIO3UTOB CIIEI[NAJIbHOIO Ha3HAUEeHU A, Ha-
IpuMep, PaaraIliuOHHO-3aIUTHBIX MaTePHaJjoB.

CuHTe3 BOJOHEPACTBOPUMBIX THAPOCUJINKATOB METAJIJIOB BO3MOIKHO
OCYIIECTBJISATH 10 HECKOJIBKNM T€XHOJIOTUSAM: TEXHOJOTUAM CTeKJIa U Ke-
paMuKu [5], TEXHOJIOTUAM IIEMEHTA U TEXHOJOTUAM HU3KOTEeMIIepaTypPHO-
ro cuuresa [6]. B [6] mokasaHo, YTO TEeXHOJIOTUA HU3KOTEMIIePATYPHOTO
CUHTE3a II0 YHEePreTuYecKUM IIapaMeTpaM ABJIAETCA IPEAIIOUTUTETbHOM].
Peanuzanusa rakoi TEXHOJOTUYM MOKET OCYIIECTBIAATHCA HECKOJIbBKUMHU 1Ty~
TAMM: OCaKIeHNEeM; CUHTe30M B HUBKOKOHIIEHTPUPOBAHHBIX BOAHBIX pac-
TBOpaxX WJU NMPUMEHEHUEeM aJbTePHATUBHBIX pacTBopuTesieii. BaxKHbIMU
IMOKas3aTeJAMHU MOJydyaeMbIX IIPOAYKTOB CUHTE3a ABJIAIOTCA pa3Mep u pac-
IpenejeHre M0 pa3sMepaM CHHTE3UPOBAHHBIX HAHOYACTHUIL, arperaTuBHAs
U CeIUMEHTAI[MOHHAA YCTONUYNBOCTD, a TAKKe KOHI[eHTPAIlUuA HaHOUYACTUIL
B IIPOAYKTe.

TexHOJIOTHA CUHTE3a TUIPOCUINKATOB KAJbIIUSA OCAKIEHUEM OIIHrca-
Ha B [7]. CoruiacHo [8] pacmpesesieHre padMepoOB YacTHUIL ITPOAYKTOB B3au-
MOJIEMICTBUSA, IIOJYUYEHHBIX TAaKUM METOIOM, ABJAETCS ABYXMOJAJIHbHBIM:
CpPeIHUMN AmaMeTp YacTHUIl IIEPBOr0 MaKCUMyMa COCTaBJIsAeT 37 MKM, a BTO-
poro — 87 MkKM; mpeobsagaior yactTunbl guamerpom 20..50 mxMm — 39%
u 50...100 mxm — 30,6% . CpegHuii uaMeTp YaCTHIL COCTABIAET 87 MKM.
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Comep:xaHne HAHOPA3MEPHBIX THAPOCUINKATOB KAJIbIINA HU3KOe (comepsKa-
Hue yactul B suamnasoue 0,05...1 mxMm cocraBaser 0,74% ). ITpu cuuTese ru-
IPOCUJINKATOB Oapus METOAOM OCaKIeHUsS CPeTHUUM ATuaMeTp KPHCTAJJIOB
coctaBisierT ~ 30 MKM. lHTeHCUBHOE M3MeJIbUeHe TUIPOCUINKATOB Oapus
(uactora 500 00./MUH, IPOAOIKUTEILHOCTE — 5 MUH) CIIOCOOCTBYET CHU-
JKEeHUIO cpeHero pasMepa 10 6 MKM. ¥ BeJInUeHNre P00 KUTEIbHOCTHY 13-
MeJbUeHUs He IIPUBOAUT K CYIIIeCTBEHHOMY U3MEeHEeHUI0 CPeJHEero uaMerpa
YaCTHII.

Hcmonbp3oBaHMe pa3baBIeHHBIX PAaCTBOPOB SBJIAeTCA 0oJjiee MepCHeK-
TUBHBIM METOJOM CUHTE3a I'IAPOCUINKATOB METAJJIOB, TAK THIPOCUIUKATEI
rkanbnusa B cucreme «Ca0—Si0,—H,0» umeror pasmep ot 4 10 80 am [9]. Kon-
IEeHTPaINA NCXOAHBIX KOMIIOHEHTOB IIINPOKO BAPbUPYETCS, UTO OIIPEeIeIIeT
cocTaB 00pas3yIIUXCA T’IAPOCUINKATOB KaJIbIIUA U UX KOHIIEHTPAIINIO, TaK
C.,, cocrasaser ot 0,07 no 1,14 r/ux, a Cs102_ ot 0,8 1o 1,8 mac. uacreii Mo
otHormeHuto K CaO [10]. CuHTe3 ruapoCcuJINKaTOB 0apus B BOOZHBIX pa3daB-
JIEHHBIX PaCTBOpPaX TaKJ’Ke IMO3BOJISAET IMoJIyYaTh HaHOYaCTUIbI. [14 cuuTe3a
KMCI0JIb30BAJIY TeJIb KPeMHUEBOU KUCJIOThI, IIOJIYyUYeHHBIN B cpejie, comepsKra-
el HaHOYaCTHUIIbI, 1o TexHoJoruu [11, 12]. Koumnenrpausa HanopasMep-
HOro KpeMmHe3ema cocraBiasana 0,48 r/a, a bapuiicomeps:Kamniux coJyieil — J0
0,25 r/n. CpegHuit fmaMeTp YaCTUIL TUAPOCUIUKATOB OapusA B TAaKUX CHUCTe-
Max cocraBiaseT oT 20 o 80 M.

CuHTe3s B HH3KOKOHIIEHTPUPOBAHHBIX pPaCTBOPax peaJu3yeTcs NIpu
KMCIOJIb30BAHUU IMOJIAPHBLIX PACTBOPUTEJIEH, B KOTOPBHIX COJIU 0apusa MaJio-
pacTBOopuMbI. K TaKUM pPacTBOPUTEIAM OTHOCUTCS M30IIPOIIAHOJ, KOTOPBIH
M3BECTEeH B KAaueCTBe CPeAbl JJIs CMHTe3a HaHOPa3MepPHBIX CTPYKTyp [13].
Cunres B Teuenue 60 munyt mpu Temieparype 100°C mpu mcmoib30BaHUU
HaCBHIIeHHBIX pacTBopoB Ba(OH), m Na,SiO, - 9H,0 mossoiua moayuyuTh
CTPYKTYPBI ¢ AuaMeTpoM 0KoJ0 183 HM. OnHAKO KOHIIEHTPAIIUA TUIPOCUII-
KaToB 0apusda B TAKUX CHUCTEMAaX II0 CPAaBHEHUIO C CUHTE30M I'MIPOCUJINKATOB
0apusa B BOOHBIX PACTBOPaX HUKe IPUOJIN3UTEIHHO HA TOPAI0K.

O6ocHoBaHuIe BBIOOpA cIoco0a CMHTEe3a HAaHOPAa3MePHbBIX I'MIPOCUINKA-
TOB 0apus IO TeXHOJIOTUYN HU3KOTEeMIIePaTyPHOT'O CUHTEe3a BBITIOJHEHO C 1C-
II0JIb3OBAHNEM METOJ0B MHOTOKPUTEPUAILHOM onTuMHu3anun. [[1a Berunc-
JIeHUSA 0000IIeHHOTO KPUTEPU KauecTBa UCI0JIb30BaHA IMHENHAS CBePTKAa:

k,,=ok +a,k,+ ok, (1)
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rje k, —4aCTHBIM KPUTEPHUIl, XapaKTePUIYIOIUI KOHIEHTPAIINIO I'UIPO-
CUJIMKATOB 0apusA B IPOAYKTE; K, — YACTHBIN KPUTEPHUIA, XapaKTePUIYIOIUI
KOHIIEHTPAaIlNI0 HaHOPa3MEPHBIX YacTUuIll ¢ pasamepom meHee 100 HM B mpo-
OYKTE; B, — YaCTHBI KPUTEPUl, XaPAKTEePUIYIOIUYI CPEJHUI PasMep HaHO-
YaCTHUILl TUAPOCUIUKATOB 0apus; o, d.,, 0., — KO3(MOUIMEHTHI BECOMOCTH.

Meton (1), He Bcerga mo3BoJIssd IOJIYUNTE IlapeTo-onTuMaabHOe pelre-
HUe, B TO Ke BpeMsA BecbMa y100eH Ha mpaKkTuKe. IpPeKTUBHAA TeXHOJOT U
COOTBETCTBYET MakcumMymy (1).

Kax yacTHBIE KpUTepUN KauecTBa OBbIIN MIPUHATHI:

5 Vs 5 Cn 5 dn
=, s BT Ry T , (2)
' VZ ? CZ ’ dav

rae — V_o0beM TBepAoGhasHBIX BeIecTs, cM’; V, — o0muii 00beM BelecTs
(TBepmoii (hasel U cpebl-HOCUTENA), cM’; C — KOHIIEHTPaluA HaHOPa3Mep-
HEIX rugpocuaukaros 6apus (d < 100 M), % ; C, — o0mias KOHIEHTpanus
IUAPOCUINKATOB 0apusa B MPOAYKTaX Peaknuu, % ; d — auameTp HaHOYA-
CTHII, IJIA KOTOPHIX HAOJI0JaeTcs MPOABJIeHNe pasMepHOro sadderTa (d =
10 um); d_, — cpenHuUil [uaMeTp CHHTE3UPOBAHHBIX YACTHUIL TUADOCUINKATOB
Oapus, HM.

PesyabTaTsl pelleHns MHOTOKPUTEPHAJIbHON OITUMI3AIMOHHOI 3a1a-
Y1 BLIOOpA TEXHOJOTUM CHUHTe3a HaHOPa3MEPHBIX YACTUIL THAPOCUINKATOB
Oapus 0000IITeHBI B TA0JI.

Tabauua
SHaueHHNA 0000IEHHOTO KPUTEePUI KauecTBa

3HaueHUud K03((PUIHEHTOB BeCOMOCTH
Cmoco6 cuHTe3a —y — . —y — . —y — .
0. =0, =0.=0,33 a,=a,=0,25; | a,=a,=0,25; | a,=a,=0,25;
1 2 3 a1=0’5 a2=0’5 a3=0’5

OcasxaeHue B BOOTHBIX 0.03 0.02 0.04 0.02
pacTBopax ? ’ ’ ’
Cunres B pa3baBJieH- 0.47 0.61 0.36 0.47
HBIX BOAHBIX PACTBOPax ’ ’ ’ ’
Cunres B pasbaBJieH-
HPLX bactBopax 0,21 0,31 0,16 0,17
aJIbTePHATUBHBIX ’ ’ ’ ’
pacTBoOpuUTeen
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Ananns TabUIbI ITOKA3bIBAET, YTO HE3aBUCUMO OT BeJIUUYUHBI KO3(MPU-
IIMEHTOB BECOMOCTH 3(P(PEeKTUBHON TEXHOJIOTHEN ABJIAETCA CUHTE3 TUAPOCU-
JINKaATOB 0apus B pasbaBJIEHHBIX BOAHBIX PACTBOPaX. ITO 00YCJIOBIEHO TEM,
YTO OH O0ecIieumBaeT IoJiyueHre 0oJiee BHICOKOKOHIIEHTPHUPOBAHHBIX KOJI-
JIOUTHBIX PACTBOPOB I'MAPOCUJINKATOB 0apUs C MEHBIITNM Pa3MepOM YaCTHUII.
HucmepcHBIR cOCTaB IMOJIyYaeMbIX YaCTUI THAPOCUJIUKATOB Oapus IIpen-
CTaBJIeH Ha pIUC.

, %

il KpUBOIA

F 50

T
[}
th

9% ‘noandx noHaLedisLHW eH NULIBK BLOT BRA0IJR|

MaccoBas 4ons vyactuy, Ha andpdhepeHunansHoO

Puc. IncriepcHbIii COCTAB THAPOCUIUKATOB Oapusd,
CHHTE3HUPOBAHHBIX B Pa30aBJEeHHBIX BOTHBIX PACTBOpPaX

Ananus puCyHKa MOKa3bIBAeT, UTO pasMephbl UYACTUI[ BapPbUPYIOTCSA
B n1uamasoHe oT 7,6 HM 10 0,5 MKM. ¥YCTaHOBJIEHO, UTO IIPeodagaoT YacTH-
IbI, PACIIOJIOMKEHHEIe B Auaiasone ot 7,6 7o 72,3 HMm. MaccoBas J0JId TAaKUX
yacTuil coctaBageT 97,98% . OcranbHble yacTuilbl (MaccoBasa goJs 2,02%)
pacmojo:keHnsl B nuanasoHe ot 102,2 no 486 um. OueBUIHO, YTO OCHOBHAS
Macca CUHTE3UPYEeMBIX THAPOCUINKATOB O0apus ABJISIETCA HaHOUYACTUIIAMU.
Boisee 42% wu3 uux umeror pasmep oT 20 1o 30 am. Boixee 60% cunTesu-
POBAHHLIX THAPOCUJINKATOB Oapusa nMeioT pasmep Ao 30 M, okogo 95% —
mo 60 am. CpengHuil guamMerp YaCTHUIl THAPOCUINKATOB O0apus COCTABJIAET
25,6 HM; MeguaHHBIN — 0K0oJIo 30 HM.
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Takum oO6pas3oM, MeTOJ CUHTe3a B pa30aBJIEHHBIX BOJHBIX pacTBOpPax
IIO3BOJIAET II0JIy4YaTh KOJJIOUAHBIE PACTBODPHI HAHOPA3MEPHBIX T'HUIPOCUJIN-

KaToB Oapud (IIpeacTaBIeHHBIX, B OCHOBHOM, (pas3oii oT 20 1o 30 HM), numero-

Imiue 0oJiee BBICOKYIO KOHII€EHTpPAaI1Io. Rpome TOI'O, NCIIOJIb3OBaHME€ BOOHBIX
CHUCTEeM IIPEAIIOUTHUTEJIbHO OJA HEeOPraHNYEeCKHUX BAMNXYIIIUX, IIIMPOKO IIPpU-
MEeHAEeMBbIX B CTPOUTEJILCTBE. I[JIH YiipaBJeHud COCTaBOM IIOJyUa€MbIX TI'M-
APOCUJIINKAaTOB, padMEPOM HaCTHUIL 1 KOHHGHTpaHI/Ieﬁ IIPOOAYKTa HGO6XOI[I/IMa

pa3pa60TKa TeXHOJIOTUHN ITOJIYUEHUA HaHOMOI[I/I(I)I/IKaTOpa, 06J1a,z:a101ue1‘0 3a-
JaHHBbIMM CBOIICTBaAMM.
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PA3BUTUE HAHOTEXHONOI MK
B CTPOUTENbLCTBE - AKTVAJIbHENLUAS
3AJAYA VYEHBIX U UH)XXEHEPOB. Yactb 4

DEVELOPMENT OF NANOTECHNOLOGIES
IN CONSTRUCTION - A TASK WHICH IS
OF GREAT IMPORTANCE FOR SCIENTISTS
AND ENGINEERS. Part 4

C 1eJbi0 MOy IAPU3AIMH IPEIMETHON 00/1aCTH HAHOMHAYCTPUU B CTPOUTEIHCTBE, IIOBHI-
IIeHMs JOBePHUsa MoTpeduTeNeil K MPOAyKIIMY HAHOMHAYCTPHH, B pedpepaTuBHoi hopme myoiu-
KYIOTCS OCHOBHBIE Pe3yJIbTaThl HCCJIeTOBAHUI POCCUICKUX YUEHBIX.

IIo mampaBaenuro «Iloxyuenue momudunupoBanHoil (GuOPOOETOHHOW CMecU, HANPaB-
JIEHHOE Ha yJIydylleHue (PU3NKO-MEeXaHUUYECKNX CBOMCTB 34 CYeT KOMIIOHEHTOB, YIIPOUYHIOIUX
CTPYKTYpPY (hubOpoGeToHa HA MUKPO- 1 HAHOYPOBHAX» JKCIEPUMEHTAJIbHO IMOATBEPIKIECHA BO3-
MOKHOCTH IPMMEeHeHH A KOMILIEKCHOM MOTN(PUITUPYIOIei J00aBKH, BKIIOYAIOIIEH yriIePOTHbIH
Hanomogugpurarop «Tayuur» nmpu usrorosiaeHnu cranedunépodeToHa ¥ pacTBOpa; paspadoTaHbl
cocTaBbl cTaxendpodeToHa ¢ KOMILJIEKCHBIMH MOAN(DUIIUPYIOIMIMMY JOOABKaMHU M JIETKOTO Ka-
pocroiikoro ¢puopodeTona. IlomyueHo nBa matenra Ha nsooperenue P® (Ne 2361847, 2386599).
PaspaGoTaHbl MpaKTHYECKHE PEKOMEHAAIMH 10 IIPMMEHeHNI0 (PUOPOOEeTOHHHOM CMECH C yIPOoU-
HuTeaeM u3 Gpuopsr «Mukcapm» M HaHOTOOABKAMU; MPEIJI0KeHA TEXHOJOTUI U3TOTOBICHUS
crajgeuépo6eTOHOB ¢ UCIIOIb30BAHNEM KOMILIEKCHBIX MOTU(PUIUPYIONINX JOOABOK.

ITo nanmpasaeunio «Pa3paGoTKa 1 ONITHUMHU3ALUA COCTABOB (DacagHbIX IITYKATYPHBIX pac-
TBOPOB C MOBBINMIEHHOM! T0JTOBEYHOCTHIO HA OCHOBE IPOCTHIX M CMENIAHHBIX BKYIIUX C TOH-
KOTHCIIEPCHBIMI HAIOJHHUTEIMHM IIPUPOJHOr0 U TEXHOr€HHOr0 XapaKTepa M HCCJIeT0BaHue UX
CTPYKTYPhI» JOKa3aHa MPAKTHYECKAasI BO3MOKHOCTH U 1eJIeCO00PA3HOCTh MPUMEHEeHUsI HaHO-
TEeXHOTE€HHBIX HAMOJHHUTEJE MECTHOT0 IMPOMCXOKIACHHUS B (pacagHbIX HITYKATYPHBIX PACTBO-
pax, BAMAIOMUX HOJ0KUTEIHFHO HA CTPYKTYPY M CBOMCTBA KOMIIO3UIIMH; Pa3Pa00TaHbI COCTABBI
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(l)aca,E[HBIX IHITYKATYPHBIX PACTBOPOB HA OCHOBE IIPOCTBIX U CMEIIaHHBIX BAKYIIUX, MOJII/I(l)I/I-
IIMPOBAHHBIX HAHOTEXHOT€HHBIMHU MUHEPAJBbHBIMHA HAIIOJHUTEJIAMM C BBICOKMMMU CBOﬁCTBaMH,
00€eCIIeYnBaAIOIIMMH HEOOXOTUMYI CTONKOCTh KOMIIO3UIMH B YCJIOBUAX JKCILIyaTanuu (Ipod-
HOCTH CI[eILIeHU s, IIPOYHOCTh Ha CiKATHE, MOPO30CTONKOCTh). B pesyabTaTe miaHoMepHOM oOII-
THUMU3AIIUM HITYRKATYPHBIX PACTBOPOB MUHHUMHU3UPOBAaHA HOJA IIPOAYKTOB CTPOUTEJIBHOT'O PBIH-
Ka — 9KOHOMMS BAKYIIEro cOCTaBmia ot 5 10 15 %, B pAme cocTaBoOB NPUPOSHBIN HAIIOJTHUTEIb
IOJHOCTHIO 3aMEHEH Ha HAHOTEeXHOTEHHBIN IIPOAYKT, 4YTO IIO3BOJINJIO TOCTUYH CyHI€CTBEHHOIO
9KOHOMMHYECKOro 3dexra.

HyﬁJII/IRyeMLIe MaTepuaJabl MOTYT OBITH UCII0JIL30BaHBI CcIienuaJmucraMu B Hay‘IHOﬁ U IIpaK-
THYECKOI eATeTbHOCTH.

To popularize nanoindustrial subjects in construction, to increase consumers’ confidence
to nanotechnological products, the main results of Russian scientists’ research are publised as
the abstracts.

Within the frame «Production of modified fibrous concrete mixture, aimed at improving
physical and mechanical properties through the components hardening the structure of fibrous
concrete at micro- and nanolevels» it was experimentally proved that complex modifying
additive containing carbon nanomodifier «Taunit» can be applied in production of steel fiber
concrete and solution; compositions of steel fiber concrete with complex modifying additives
and compositions of lightweight heat-resistant steel fiber concrete have been developed.
Two Russian patents (No 2361847, 2386599) for inventions have been obtained. Practical
recommendations concerning application of fibrous concrete mixture with reinforcer made of
fiber «Miksarm» and nanoadditives have been developed; technology for production of steel
fiber concrete with the use of complex modifying additives has been offered.

Within the frame «Development and optimization of fagade plaster compositions with
increased durability based on simple and complex binders with fine natural and artificial
fillers and research of their structure» it was proved that there is potential and practicability
to apply nanotechnological fillers of local origins in fagade plasters affecting positively on the
structure and properties of the composition; compositions of fagade plasters based on simple
and complex binders modified with nanotechnological mineral fillers with high properties
which provide required resistance when operated (bond resistance, compressive strength,
cold resistance) have been developed. As a result of systematic fagade plaster optimization
the share of construction market products has been minimized — binder savings are from 5
to 15%, in some compositions natural filler was completely replaced with nanotechnological
product, that lead to considerable benefits.

Specialists can use publishing materials in their scientific and practical activities.

KaroueBsie ciioBa: HAHOTEXHOJIOTUU B CTPOUTEJNBCTBE, MoAu(UIILpoBaHHaA (Ghubpobde-
TOHHAas CMeCh, HAHOYPOBEHb, (pacaJHble INTYKATYPHbIE PACTBOPLI, HAHOTEXHOTeHHbIE HAIIOJI-
HUTEJU.

Key words: nanotechnologies in construction, modified fibrous concrete mixture, nano-
level, fagade plaster, nanotechnological fillers.
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Mony4yenne moauthuyupoBaHHoi hubpob6ETOHHOI cMecH,
HanpasJieHHOe Ha yny4weHne PhuU3UKo-MeXaHU4ecKux CBOMCTB
3a CYeT KOMNOHEHTOB, YNPOUHAIOLWMNX CTPYKTYPY (hnbpobeToHa
Ha MUKPO- U HAHOYPOBHAX

AKTyaJIbHOCTH

B macrosmiee BpeMs BLICOKOKAaUeCTBeHHELIE OETOHBI CTAHOBSTCSA BCE 00-
Jiee BOCTPeOOBAHBI B CTPOUTEJIBLHOM OTPACIN B CBSA3U C PA3JIHUUYHBIMU COBPeE-
MEHHBIMU KOHCTPYKTOPCKUMU PEIIeHUAMU, HOBBIMU BUJaMU 34aHUHN 1 COO-
PYsKeHHIi, a TaKKe HeCTAHJaPTHLIMU aPXUTEKTYPHBIMU (hopMaMu, HaJIudme
KOTOPBIX IIPeAIIoJaraeT IpuMeHeHe BEICOKOIPOUHELIX OETOHOB, B TOM UHC-
Je cranedpudpobeTonoB [1].

K uncay ocHOBHBIX mpo0JeM BHeapeHHusA craiepuopodOeTorna B Poccuu
MOKHO OTHECTHU 00Jiee BRICOKYIO MCXOAHYIO IIeHY II0 CPABHEHUIO C O0OBIUYHBIM
0EeTOHOM ¥ OTHOCHUTEJBbHO HeOOJBIIIOe YBeJHMUYEeHMEe IIPOYHOCTH Ha CiKaTie
IIPpY 3HAUYNTEJHbHOM YBEeJIMUYEHUM IPOUYHOCTH Ha PACTIKeHHe IIPu uarube.
JHOCTUTHYTH YBeJIUUYEHN IIPOUYHOCTH cTaie(prOpodeToOHA BOBMOMKHO 34 CUET
yBeJHNUYeHNsI 00 beMHOT0 COIePKaHnsa JOPOTOCTOAIIeH cTaabHOM (PuOpHI (00-
aee 2,5% uma 1m® 6eTOHHOII cMecH) IPU IOHMMKEHUU YI000YKJIaIbIBAEMO-
CTH CMeCH B BUAY KOMKOBaHUs (pubpwI ¢ oOpasoBanueM «e:xkeii». IIpu sTom
crajabHas (pubpa II03BOJISAET YBEJIUUYUTHh NPOUYHOCTL M TPEIUHOCTONKOCTD
(pubpobeToHA TOJIBKO HA MAaKPOYPOBHE.

C meisbio obecrmeueHMA HEOOXOAMMOR yao0OYyKJagbIBaeMOCTU (hrdpode-
TOHHOM CMEeCH 1 JOCTUKeHIs OeTOHHOM MaTPUIleil BBICOKOI IPOYHOCTH HE00-
XOAMMO HMCIIOJIb30BATh PA3JIMUYHOT0 POa MOAUMPUITIPYIOIe 100aBKM, BKJIIO-
yas KOMILIeKCHbIe. IIpuMeHeHre MOAU(PUITUPYIOINX J00aBOK CIIOCOOCTBYET
VILIOTHEHUIO CTPYKTYPEI MATPUILI Ha MUKPO, a NTHOTAA ¥ HAHOYPOBHE.

B xauecTBe KOMIOHEHTOB MOAUMDUIIMPYIONINX A00AaBOK IIIHMPOKO pas-
BUBaeTCs 00JIacTh MO YTHUIMUIAIUM OTXOIAO0B, KOTOPasd JaeT BO3MOMKHOCTD
IPUMEHATH 00JIbIIINE 3aJIeK1, B OCHOBHOM, OTXOJ0B TEIJIO9HEPTreTUKU TP
IIPOM3BOJICTBE CTPOUTEJbHBIX MaTepHaJyioB. B yacTHOCTM, IPU CIKUTaHUU
TBEPAOro M JKUAKOI0 TOILJINBA B KOTJaX 00pa3yrTcsa MPOAYKThI HEIIOJHOTO
CrOpaHMSA TOILJIMBA — MEJIKOIUCIIEPCHEIE CAYKUCThIe 1 30JI0BBIE OTJIOMKEHNI.
IIpoBemenbl MHOTOUMCIIEHHBIE NCCIeNOBAHNSA 10 IPUMEHEHHNIO 30JI0IIJIaKO0-
BBIX OTXOJIOB IIPU IIPOM3BOJICTBE CTPOUTEJbHBIX MAaTepHUaIoB. BausaHue ca-
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JKeBBIX OTXOJOB Ha cBOolicTBA (puOPOOETOHHBIX cCMecell IPaKTUUYeCKHU He OIle-
HuBaJioch. Carka (TeXHUYECKU yIaepo) — BLICOKOAMCIEePCHBIN aMOP(HBIH
YIJIEPOAHBIN IMPOAYKT ¢ pasdmepamu udactuil 13—120 mm. Mcmosnb3oBaHue
OTXO/IOB B BHUJI€ TOHKOAUCIIEPCHOM CaKU IIPU U3TOTOBJIEHUU (PUOPOOETOHOB
IMO3BOJIUT CHUBUTH Ce0ECTOMMOCTD IIPON3BOACTBA, a €€ IPUMEHeHEe B KOM-
IJIEKCE C CYyNePIIacTu(OUITUPYIONIeH 100aBKOM, BEPOATHO, ITO3BOJIUT YBEJIU-
YUTH IPOYHOCTH cTaie(puOpodeTOHA 3a CUET YIPOUHEHUA 0EeTOHHON MaTpuU-
IIbI HA MUKPOYPOBHE.

Mpyroit popMoii TBepaOTo yrJepoja sABJIAOTCA (yaaepeHbl. OmgHAKO
B HACTOSINEee BpeMsA BIUAHIE YIJIEPOAHBIX KJIAaCTEPOB Ha Moau(puKaImio oe-
TOHOB ITPAKTUYECKU HE U3yUEHO.

Ilocienuee nBaAliaTUIETHE aKTUBHO Pa3BUBAETCS HAHOXUMUSA U HAHO-
TexHoJiorud. IIpyMeHeHe HAHOUYACTUIL HAIIIJIO CBOE MECTO M B TEXHOJIOTUU
CTPOUTEJBHBIX MaTepuaaoB. OUeBUAHBIMY IIPEUMYIleCTBAMU OETOHOB, MO-
IU(PUIMPOBAHHBIX YIJIEPOAHBIM HAHOMATEPHAJIOM, SABJISIOTCSA 3HAUUTEJb-
HOe yBeJIMUeHUe ITPOYHOCTH Ha CyKaTue M U3rub, yBeJMUeHre MOPO30CTOM-
KOCTH 1 BOJOHEIIPOHUIIAEMOCTHU 34 CUET YIJIOTHEHUSA CTPYKTYpPhl OETOHOB.
IIpu BBegeHUU B cMeCh HaHOPA3MEPHBIE YACTUIILI UTPAIOT POJIb 3aPOABIIIEH
CTPYKTYpPOOOpasoBaHMA, HAHOAPMUPYIOIIETO 3JIEMEHTAa, IIEHTPOB 30HNUPOBA-
HUSA HOBOOOPa30BAaHUM B MaTPUIIE.

IIpoBeneHHbIE paHee MCCJAeAOBAHUA MOKA3aJI MEePCIEKTUBHOCTD IIPHU-
MeHeHUA (PyJIepeHoB B KauecTBe MOAN(MPUKATOPOB C IeJIbI0 PEeryJIUPOBAHUS
U yIIpaBJEeHUSA CTPYKTypooOpasoBaHeM HAa MUKPO- U HaHOYpoBHAX. OmxHa-
KO 9KCIIepUMeHTaJbHbIE€ UCCJIEIOBAHUS B 00J1aCT HAHOMOIU(MPUKAIINY TPe-
OyIOT HaJIbHEHNIero N3y4eHUs U YIJIyOJIeHUA 3HAHUY O BJIUSTHUYU KOMILJIEKC-
HOTO0 HaHOMOAM(pUKaTOpa Ha CBOMCTBA M CTPYKTYPY HE TOJBKO TAMKEJBIX
0eTOHOB, HO U CIIEIIUAJIbHBIX 0€TOHOB, B TOM UHcJie U (pruOpoOETOHOB.

IMeas padoTsl — mosryueHe MOAU(PUIITMPOBAHHON (pOPOOETOHHOM cMe-
cu, HaIpaBJIEHHOe Ha yJaydIlleHne (DU3NKO-MeXaHNYeCKNX CBOMCTB 3a CUET
KOMIIOHEHTOB, YIIPOUHSAIOINX CTPYKTYpPY (hrudbpobeToHa HA MUKPO- 1 HAHO-
YPOBHAX.

Hayuynasa HoBU3HAa:

e IIPOM3BENEHO TeopeTUUecKoe U dKCIePUMeHTaIbHOe 000CHOBaHME IIPU-
MeHeHNA KOMILIEKCHBIX MOAU(PUITUPYIOINX YIIEPOSHBIX MUKPO- 1 Ha-
HOPa3MepPHBIX T00aBOK, YIIPOUHSIOIINX CTPYKTYPY hubpoOeToHOB;

e | 2/
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SKCIIEPUMEHTAJbHO MOATBEPIKAeHA BO3MOKHOCTH IPUMEHEHUS KOM-
IJIEKCHOII MOAU(DUIIMPYIONIeH m00aBKU, BKJIOUAIOIIEH YyIJIepPOdHBIN
HaHoMoau(ukaTop «TayHuT» mpm M3roToBJeHUM crajiehudbpobeToHA
1 pacTBopa. McciaenoBano BAUAHNAE KOMIJIEKCHBIX MOAUMUIIUPYIOITIX
no0aBOK Ha (DMBMKO-MeXaHWUYeCKHe CBOMCTBA pacTBopa 1 craaedudpo-
0eToHA;

obocHoBaHa 3(h(EKTUBHOCTL IIPUMEHeHuA caku (yriepoja TexHUYe-
CKOT0), ABJAMIOMIENCA OTXOJAO0M TEILJIOSHEPTeTUKM, B KauecTBe COCTaB-
JISIONTEe KOMILJIEKCHON Moaudumupyloiieir 100aBKU IJsA IeMEHTHO-
IIecuaHoy cMecu u crajseuopodeToHa;

paspaboTaHbI HOBbIE COCTABHI cTajehubpoOeTOHA ¢ KOMILJIEKCHBIMHU MO-
IuGUIUPYIONIIMI J00aBKaMHt, BKJIIOUAIOIINE B CBOM COCTaB yIJIEPO-
HBIN HaHOMAaTepuas « TayHUT»;

IIPeIJI0KeHa TeXHOJOT S N3TOTOBJIEHUA CTaIe()IOPOOETOHOB C MCIIOJIb-
30BaHMEM KOMILJIEKCHBIX MOAUPUIIUPYIOINX T00AaBOK.

HpaKTI/ITIeCKaH 3HAYMMOCTbB.

paspaboTaHbI COCTaBhbI cTAIe(POPOOETOHA ¢ KOMILJIEKCHBIMU MOIU(I-
IIUPYIOITUMU J00OaBKaMHU 13 JIETKOTO »KapocToiikoro puodpodeTona. Ilo-
JIYyUeHO JBa maTeHTa Ha nsooperernne PP (Ne 2361847, 2386599);
paspaboTaHbI IPaKTUUECKNE PEKOMEHIAIIUY 10 IPUMeHeHno (pubpo-
0eTOHHOM cMecH ¢ yIIpouHuTegeM us Guopsl « Mukcapm» 1 HaHOZ0OAB-
KaMHU.

Peanuzamusa padboThI:

IIPaKTUUeCKre PEeKOMEHIAIINN U Pe3yJbTaThl IIPOBENEeHHBIX WCCJIEN0-
BaHUII NMPUMEHSAJINCH IIPU pacyeTe COCTAaBOB (hOPOOETOHOB OJisd OEeTo-
HUPOBAHUS IIOJIOB AXT-KJIy0a, paciojo:keHHOro mo aapecy: 400007,
r. Boarorpana, Hum:KHAA Teppaca KpacHOOKTAOPLCKOTO paiioHa, yJuIla
MareBocsaHa. IKoHOMUUYeCKU 3(PPEKT OT IIPUMEHEHUA paspadoTaHHbBIX
cocTaBoB (huOPOOETOHOB C YUeTOM 3HAUUTEIHLHOT'O COKPAIIeHNA PacXoaa
IIeMeHTa 1 apMaTypPHBIX KapkacoB coctaniisger 101 640 (cTo ogHa ThICAUA
IIIECTHCOT COPOK) PyOJIeli MpH MJIOIAAN HAIOJIbHOTO TOKPEITHA 840;

paspaboTaHHBIIZ cocTaB crajie(puOpoOeToHA ¢ IIPUMeHeHHeM (PUOPHI
«MukcapmMm» ¥ KOMILJIEKCHOU A00ABKOM, BKJIIOUAIOIIEHl TeXHUUYECKUN
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yraepon u cynepiactuduratrop «CII-3», ucmoab3oBaicsa Ipu yCTPOIi-
CTBe II0JIOB MIPOMBIIIJIEHHOTO 31aHuA B I'. Bosirorpan mo agpecy: Anreu-
HBIT mIpoesn, 1 nyukT «Boaropapm» . OxoHoMuuecKuii aGeKT OT Ipu-
MeHeHuA crayiepudpoberona cocrasui 40 440 pyOJeit, 3a cueT OTKasa
OT WCIIOJIb30BaHUSA CTEPIKHEBOM apMaTyphl M apMaTypPHBIX paboT, Kak
CJIeICTBUE CHUKEHNE MaTepPUaJIOEMKOCTH M TpymoeMKocTu. Iliomanb
VJI0KEeHHOTO IMMOKPBITHA cocTaBuia 240.

Anpobamusa padoTsI

OcHoBHBIE pPe3yJabTaThl PabOTHI OBLIN M0J0KeHBbI Ha: Bropom Mexmy-
HapoAHOM (hopyMe 1Mo HaHOTeXHoJoruAM (6—8 okTabpsa, 2009 r., Mocksa,
I'K Pocmanorex); Bcepoccuiickoii KOH(pEpeHIIUN ¢ dJeMeHTaMU HayJYHOI
IITKOJIBI OJIs MoJiofe:ku «IIpoBegeHne HayUYHBIX MCCJIELOBAHUUI B 00JaCTHU
MHIYCTPUU HAHOCHCTEM u MarepuajoB» (12—16 moabpsa, 2009 r., Beuro-
pon, BearI'V); 66-it Bcepoccuiickoii HAyYHO-TeXHUYECKON KOH(ePEeHIINH 10
urtoram HUP yuuepcurera 3a 2008 roxg «AKTyaJabHBIe IPO0JEeMbI B CTPO-
uTeJbCcTBe U apxurextype. OopasoBanmume. Hayka. Ilpakturka» (r. Cama-
pa, 2009 r.); 5-i1 MexxayHaponHoii HayuHOU KoH(pepeunuu «HamexHOCTH
U JOJITOBEYHOCTh CTPOUTEJIbHBIX MaTepPUaJiOB, KOHCTPYKIIMI M OCHOBAHUI
dyugamenToB» (r. Boarorpazn, 2009 r.); Becepoccuiickoit HayuyHO-TeXHUYE-
CKOUl KoH(pepeHIUU «HaHmoOTexHO/JOTMH M HaHOMATEPHUAJbl: COBPEMEHHOe
COCTOSTHUE U TIEPCIIeKTUBBI PA3BUTUS B YCJIOBUAX Boarorpaackoii o6iacTu»
(r. Boarorpaza, BoarI'V, 2009 r.); 6-i1 Me:xagyHapoqHOI HAyYHOU KOH(pEepeH-
nuu «KauecTBo BHYTPEHHEr0 BO3AyXa 1 OKpPYysKaloIei cpenbl» (Boarorpan:
Boar’'ACY, 2008 r.); 3-it BcepoccuiicKoit HayYHO-IPAKTUUYECKOI KOH(pepeH-
mun « CormabHO-9KOHOMUYECKYEe U TeXHOJIOTUYEeCKUe ITP00JIeMbl PA3BUTUS
CTPOUTEJBHOTO KOMILJIeKca peruoHa» (r. MuxaiisioBka, Boarorpaackoii 06-
aactu, 2009 r.), Me:xxayHapoaHoii KoH(pepeHIIUu «Hemeasa cTpoUTeIbHBIX
MaTepuaJjoB, IIOCBAIeHHaA 65-1eTrio 06pa3soBaHUsI CTPOUTEILHO-TeXHOJIO-
ruueckoro paxkyiasrera MI'CY (r. Mocksa, MI'CY, 2009 r.).
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Pa3pa6oTtka u onTumu3auua cocTaBoB (hacafHbIX WTYKATYPHbIX
PacTBOPOB C NOBLIWIEHHOI AONTOBEYHOCTbI) HA OCHOBE NMPOCTHIX
M CMELUAHHbIX BAXYLMNX C TOHKOAUCNEPCHbIMN HANOMHNTENAMMU
NPUPOAHOIro U TEXHOreHHOro Xapakrepa u UccneaoBaHue

UX CTPYKTYPbI

AKTyaJIbHOCTH

Poccuiickuii cTpouUTeNbHBIII PBHIHOK CETOAHS IIpeaJiaraeT HIMPOKUM
CIIEKTP (hacagHBIX HMITYKATYPHBIX PACTBOPOB, YACTO — MMIOPTHOI'O IIPOM3-
BOJCTBa. ACCOPTHMEHT 3apy0eKHbIX CTPOUTEJIbHBIX IITYKATYPHBIX PACTBO-
POB UCUUCJIAETCA COTHAMU MapoOK, a OTeUeCTBEHHOE IIPOU3BOICTBO ABHO OT-
craer. IIpu aToM sKcIayaTalimoOHHbIE KauecTBa (DacaJHbIX MOKPLITUMN YacTo
HeIOCTaTOUHEI [2].

BricoKkoe KauecTBO (pacagHO KOMIIO3UIINY 00ecIIeunBaeTCsa CTa0nIbHO-
CTBIO COCTaBa 1 CBOMCTBAMU IIPUMEHIEMbIX ChIPheBbIX KOMIIOHEHTOB B IITY-
KaTypPHBIX pacTBopax. BaskHeMIyo poJib UTPAIOT HAIIOJHUTEJIN, B YaCTHO-
CTHU, UX KOJUUYECTBEHHOE CO/iep:KaHNe U JUCIEPCHOCTD, a TaKyKe BAMKYIIIUE.
IIpo6Gaema onITHMAJIBLHOTO HAIIOJHEHHUS IITYKATYPHBIX PACTBOPOB ABJISIETCS
onHOM n3 BaxkHenmux. Ho n3BecTHO, UTO IIPOU3BOACTBO IIPUPOIHOTO HAIIOJI-
HUTeJIsI, 0COOEHHO HaHOpasMepa — AOCTATOYHO TPYAOEMKUUA M JOPOTOCTOS-
U IIpoIiecce.

Cerogusa MOMKHO PEIINTh JAaHHYIO IPO0JIeMy IYTEM PpaspadboTKU IITyKa-
TYPHBIX PACTBOPOB HOBOT'O IMMOKOJIEHUS C IPUMeHEeHNEM HAaHOTEXHOTEHHOTO
CBIPbS MECTHOT'O IIPOM3BOACTBA, UTO IIO3BOJIUT IIOBLICUTh KAaueCcTBO U 3HA-
YUTEJbHO CHU3UTH Ce0eCTOMMOCTh (PacagHbIX KOMIIO3UIIUI, a TaKMKe YIyd-
IIUTH 9KOJOTMUYECKYI0 00CTaHOBKY PerruoHa.

ITeas padoTsl. PazpaboTka 1 oITUMU3AIIUSA COCTABOB (hacagHBIX IIITY-
KaTyYPHBIX PACTBOPOB C IIOBLIIIIEHHOM JOJITOBEYHOCTHIO HA OCHOBE IIPOCTHIX
W CMEINaHHbBIX BAKYIIUX C TOHKOAUCIEPCHBIMU HAMOJHUTEJISIMU IPUPOLI-
HOT'O M TEXHOTE€HHOT'0 XapaKTepa 1 ICCJeJOBaHlIe UX CTPYKTYPHI.

Hayuynasa HoBU3HAa:

e paspaboTaHBI PKOHOMUUYECKHU ITPUBJIEKATeJ bHbIe U 3(pheKTuBHBIE (ha-
caJHble INTYKATYpPHbIE PACTBOPHI C BBICOKUMU 3JKCILIYATAIlUOHHBIMU
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CBOMCTBaMU, C IPUMeHeHNEeM HaHOTeXHOTeHHBLIX HAIIOJHUTEJel MecT-
HOT'O IIPOUCXOKICHU;

¢  YCTAHOBJIEHBI 3aKOHOMEPHOCTH U3MEHEHUA CTPYKTYPhI 1 TEXHUUECKUX
CBOMCTB (pacagHBIX INITYKATYPHBIX PACTBOPOB B 3aBUCUMOCTHU OT BUIA:
BSIJKYIIETO — IIpocToe (IIeMeHTHOe) UJIM CMelllanHoe (IIoJUuMepIleMeHT-
HO€); HATIOJTHUTEeIA (IUCIIePCHOCTH, (PU3UUECKOT0 COCTOAHUSA U KOJIue-
CcTBa); OCHOBaHUA (KUpPOUY, OETOH);

e  YJIYYINIeHBI IeKOPATUBHBIE CBOMCTBA MITYKATYPHBIX PACTBOPOB 34 CUET
IIPUMEeHEeHUsI CBeTJIO0OKPAIlleHHBIX HaOJIHUTe Ie: KapOoHATHOTO IIlIa-
Ma (KIII), kapbouaTHo-KpemHedémucToro npoaykra (KKII), a rak:xke ux
cMecHu — OMHAPHOTO HATIOJITHUTEJI;

e  YCTAHOBJIEHO OIITHMMAaJIbHOE COIepsKaHle HAHOTEeXHOTeHHbBIX HAIIOJHU-
Tesiell B (hacamgHBIX INITyKaTypHbIX pactBopax: KII (smakubIi) 5% ;
KIII (cyxoii) 15% ; KKII 13% ; OuHapHBII HAIOJHUTEIb: KapOOHATHBIM
mram (Baaxkubrin) 15% u KKII 13% ;

e  YCTAHOBJIEHBI BO3MOJKHBIE XMMHUUYECKHE COeIMHEHUsI, 00pasyroluecs
B 3aTBEPAEBIIEM IITYKATYPHOM PACTBOpPe HAa OCHOBE (hUBUKO-XUMUUE-
CKUX pe3yabTaToB (OPMUPOBAHUA (TepMOIMHAMHUYECKUX PACUETOB,
AJIEKTPOHHON MUKPOCKOINN, KAUYeCTBEHHOTO PEHTTeH0(ha30BOTO0 U TUQ-
(hepeHITMATBHO-TEPMUUYECKOTO aHAJIN30B);

e OKas3aHa IPaAKTHUYeCKas BO3MOKHOCTH U IIeJIeCO00Pa3HOCTL IPUMe-
HEeHUs HAHOTeXHOTEHHBIX HAMOJHUTEJNe MeCTHOTO ITPOMCXOKIEHUS
B (hacamHBIX INITYKATYPHBIX PACTBOPaX, BIUAIOIIUX IOJOMKUTEIHLHO Ha
CTPYKTYPY U CBOMCTBA KOMIIO3UIUHU.

IIpakTUueckass 3SHAUNMOCThH

PaspaboTaunl cocTaBbl (hacagHBIX IIITYKATYPHBIX PACTBOPOB Ha OCHOBE
IIPOCTHIX 1 CMEMIaHHBIX BAKYIIUX, MOAU(PUIINPOBAHHBIX HAHOTEXHOT€HHBI-
MU MIHEPaJbHBIMU HAIIOJHUTEJIAMI ¢ BLICOKMMH CBOIicTBaMU, oOecIieunBa-
IOITIMU HEOOXOAUMYIO CTOMKOCTh KOMIIO3UITNHI B YCJIOBUAX SKCILJIyaTaIllN
(IPOYHOCTH CIIEIJICHUS, IPOUYHOCTD Ha CIKATHE, MOPO30CTONKOCTSD).

B pesyibTaTe mIaHOMEPHOM OINTHMM3AIIUU IMITYKATYPHBLIX PACTBOPOB
MUHIMAI3UPOBaHA J0JIS IIPOAYKTOB CTPOUTEIHLHOTO PhIHKA — 9KOHOMMUS BA-
JKyImero cocraBmya ot 5 10 15% , B psAie cocTaBOB IIPUPOSHBII HAIIOJTHUTEIb
IIOJIHOCThIO 3aMEHEH HA HAHOTEXHOTeHHLIH HPOAYKT, UTO IIO3BOJIMJIO IO-
CTUUYb CYIIIECTBEHHOI'O 9KOHOMHUYECKOIro appekTa.
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Pacmmupena HoMeHKJIaTypa MUHEPAJbHBIX HAIIOJHUTEJIeNl POCCUNCKONI
CTPOUMHIYCTPUU ITEHHBIM HaHOTeXHOTeHHBIM chIipbéM — KIII m KKII, uro
CIIOCOOCTBYET YIYUIIeHUIO 9KOJOTNYEeCKOM 00CTaHOBK M.

Peanuzamusa padboTsl

PaspaboTanubie cocTaBhl (hacagHBIX IITYKATYPHBIX PACTBOPOB IIPOIILIHN
MIPaKTUUYECKYIO alrpofaIiiio IIPU CTPOUTEILCTBE I'PaKIaHCKUX 3TAaHUM Ha
npepupuaTuax Camapckoro peruoua. MertoguuecKkue paspaboTKU U Pe3yJib-
TaThI UCCJIeAOBAHIN NCIIOJIL30BaHbI B yuebHoM mmpoiiecce CITACY.

Anpobamusa padoTsl

OcHOBHBIE MTOJIOMKEHUA TOKJIAAbIBAJIINCH U 00CYKIAINCH HA €XKETOTHBIX
Bcepoccuiickux Hay4YHO-TeXHMUYECKUX KoH(pepeHnmuax Ne 65, 66, 67, 68
B CTTACY mo utroram HUP «AKTyanbHBIe ITPO0JIEMEI B CTPOUTEJILCTBE U ap-
xurexkType. O6pasopanue. Hayka. IIpaktTuka» u «Tpaguiium 1 "HHOBAIIUU
B CTPOUTEJILCTBE U apxuTeKType» (r. Camapa, 2008—-2011).

Pemaxuusa UarepHer-skypHaaa « HaHOTEXHOIOTUM B CTPOUTEIHCTBE »
nmpeaJjiaraeT KaHIUAATaM U JOKTOPAM HayK ONMy0JUKOBATH pe3yJibTa-
ThI CBOMX MCCJICIOBAHUM 10 TeMaTuKe usganud [3].

Konmaxmuwt

‘mail: inf i1d.
Contact information e-mail: info@nanobuild.ru
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0 cobnropeHun peaakumein INEKTPOHHOro U3aHus
«HaHoTeXHONnorun B CTPOMTENbCTBE: HaY4YHbIN UHTEpHET-
XYpHan» U3AaTtenbCcKoi 3TUKU U 3aABJIEHNe 06 OTCYTCTBUU
3noynoTpe6bneHnsa cny)XebHbIM nono)XxeHuem

O6wume nonoXxeHus

OcHoOBHBIE 5THUYECKNE HOPMBI, KOTOPhIe COOJIIOJAeT pPeJaKIldsa dJIeK-
TPOHHOTO M3AaHuA « HaHOTeXHOJOrMM B CTPOUTEILCTBE: HayuHbIT VIHTEp-
HeT-KypPHaJI»:

1. HemonycTuMbBIM ABJAETCA ILJIaruaT, B KaKoi ObI TO HU ObLIO (hopMe.
ITo KacaeTcsa Kak IPeACTaBJeHNSI K NyOJUKAIIMY II0J CBOMM HMEHEM IIpe-
JKIe OonyOJMKOBAHHBIX NI HEOIIYOJIMKOBAHHBIX PA0OT APYTIUX aBTOPOB, TaK
U IPUCBOEHUA Uy KUX uAeii. B ciyuae 3auMCcTBOBaHIA (PParMeHTOB UYIKUX
paboT aBTOp AOJI)KEH yKasaTh MCTOUHUK. IIpumepnl 6ubamorpapuiecKux
CCBLIOK IIPUBEJEHEI B pasgeiie « ABTopam».

2. Pegakmnusa nyO0JMKyeT CTaThbH aBTOPOB BCEX CTPAH M HAIMOHAJILHO-
CTeili, KOTOPhbIe MCCIEAYIOT IPOOJIEeMaTUKY, ONPeAeJeHHYI0 PefaKInOHHOM
TOJUTUKOIM.

3. Pemakiiusa He cOTpyIHHMYAET C aBTOPaAMM, KOTOPhIe KOrga-JIudo I0-
IIYCTUJIN CJAYYau IIJaruara B CTaThAX, IIPEACTAaBICHHBIX B 9JIEKTPOHHOE N3~
maune «HaHOTeXHOJOTUMN B CTPOUTEILCTBE: HAYUHBIA MHTepHeT-KypHAT»
VI IPYTUX U3HAHUAX, €CJI TAKOBOE CTAHET U3BECTHRIM.

4. Pegakiins 1MCIOJIb3yeT IPOrPaMMHBIE CPeJCTBA 1 obeciieueHre OJIs
BBISIBJIEHUA ILJIaruaTa n3 pabot, umemwinuxcsa B luTepHere.

5. Pegakmnus OyzeT ¢ IPU3HATEILHOCTLIO IPUHIMATL UHPOPMAIIHIO OT
ynuTaTeJiell OTHOCUTEJIbHO BBISIBJIEHHBIX MMH 9JIEMEHTOB ILIaruaTta u Hapy-
IIIeHN S aBTOPaMU MOPAJbHBIX HOPM M IIYOJMKOBATH €€ Ha CTPaHUIaX KYyp-
HaJIa.

6. Pemakmus Geper Ha cebsa 00a3aTeIbCTBA He ITy0JINKOBATh CTAThU, KO-
TOPbIE COAEPIKAT IPU3LIBLI K TEPPOPU3MY, IPOSABIEHUA KCeHO(POOMIT, OCKOP-
OJIeHUuA APYTUX aBTOPOB MM I'PaKIaH.

7. 1 pelneH3WPOBaHUA KaKIOUW CTAThbU IPUBJIEKAIOT, II0 MEHBIIeH
Mepe, TPeX dKCIIePTOB U3 UMCJa UJIEHOB PeACOBeTa, PeAKOJJIeTrn NI IPU-
TJIAIIAIOT BHEIITHUX SKCIIEPTOB.
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8. Cpenu TpeboBaHMUii, IPeAbABIIEMBIX K pelleH3eHTaM, eCTh oIpee-
JIeHIe HaJIUUYN 3JieMeHTOB miaaruata. O0A3aHHOCTH PEIeH3eHTOB IIpuBee-
HBI B paszee «PemeHseHTaM» .

9. CTpyKTypa pelleH3npOBaHHLIX cTaTeii npuBegeHa B [Ipuiaoskenun 3.

10. Boaee moapobuas nHGOPMAIMA O COOIIOIEHNN N3aTeIbCKOMN 9TH-
KU U IOPALKE PeIeH3WPOBAHNA MATEPHAIOB, KOTOPHIMI HYYKHO PYKOBOJ-
CTBOBAThCs, COAEPIKUTCA B MEXKIYHAPOSHBIX CTaHAapTaX, 3aKkoHax Poccuii-
ckoii Pemepanuu, mpodecCUOHAJIBHBIX KOJeKcax, pykoBoacTBax. Cpennu
HuxX — MexxayHapoauble cTaugapTel Komurera mo stuke mybaunkamnuii (Com-
mitte on Publication Ethics — COPE), PykoBoacTBO Ijis PEIleH3€HTOB 13-
narenbcTBa Elsevier, 3akon P® «O cpeacTBax mMaccoBoil mHMpOpMAIUM»,
3akoH P® «O peraame», Komekc nmpodeccrnoHATIBLHONM STUKY KYPHAJINCTA,
Komexc sTUKM HaYUYHBIX IIYOJUKAIINAH 1 IP.

naBHoMy pepakropy

Pemnenue 1mo omry0IMKOBAHUIO CTATHH. [ JIAaBHBIA peJaKTOP 9JIeKTPOHHOTO
usnaunsd « HaHOTeXHOJIOTHY B CTPOUTEILCTBE: HayUHbINA HTEepHeT-:KyPHAT » ,
OTBeYaeT 3a MIPUHATHE PelIeHusd 0 TOM, KaKue 13 IIPeJICTaBJIeHHBIX B peJaK-
IO JKypHaJa padoT ciaeayeT omybJUKOBaTh. JTO PeIlleHre Bceraa HOJMKHO
IIPUHUMATHCA Ha OCHOBE IIPOBEPKU JOCTOBEPHOCTH PAOOTHI M €€ BasKHOCTH
IUIS MccJieqoBaTes el u unTaresieil. ['J1IaBHBIN peJaKkTop MOKET PYKOBOJICTBO-
BAThCA METOAUUECKHNMI PEKOMEeHIAIINAMU, Pa3pabOTaHHBIMU PeICOBETOM
U PeIKoJIIerTrell JKypHaja, 1 TAKUMU IOPUIUIECKUMY TPeOOBAaHUAMU KaK He-
TOIyIIeHNe KJIeBeThl, HapyIIIeHnA aBTOPCKOTO IIpaBa U miaruara. Taxk:ke mpu
MIPUHATHAN PEIlleHnsd 10 IIy0JINKAaIlNI TJIABHBIN PeJaKTOP MOXKET COBETOBATh-
¢ ¢ YJIeHaMU PeJIcoBeTa, PeAKOJLIeTUY NN PelleH3eHTaMu.

CupaBeaauBocTh. I'1aBHEBIA pegakTop OIlEHUBAET IIPeCTaBJIeHHbIE pa-
OOTBHI 10 UX NHTEJJIEKTYaJbHOMY COAeP:KaHII0, HeB3UPAasa Ha pacy, II0JI, CeK-
CYaJbHYIO OPHMEHTAINI0, PeJIUTUI0, STHUUYECKOe IIPOUCXOKIeHNE, I'PaKIaH-
CTBO MUJIU IIOJIUTUYECKNE B3TJIAALI aBTOPA.

KoundugennunaasHocTs. 'TaBHLIA pegakTOp, COTPYAHUKMN pPeIaKIINU,
YJIeHbI PeCOBETA 1 PeICOBETA HE MOJIKHBI PACKPBHIBATH MH(OPMAITIIO O IPEI-
CTaBJIEHHO! PYKOIIMCU KOMY-JIubO APYyromy, 3a MCKJIIOUeHNEeM aBTOpa, pe-
IIeH3€HTOB, IIOTeHITNAJIbHBIX PEIIeH3EeHTOB, KOHCYJIhTAaHTOB PeJaKIIMOHHOTO
COBeTa, a TaKiKe u3garTesid.
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Pasriamenue cBeneHuit 1 KOHGINKT nHTepecoB. CBeeHUsI, comepsKa-
Irecs B IIPeNCTaBJIEHHOM CTaThe, He JOJIKHBI MCII0JIb30BaThCA B KAKOH-JI1100
coOCTBEeHHOU paboTe IJIaBHOTO pelaKkTopa 1 UJeHOB pPelcoBeTa U PeaKoJIIe-
ruu 0e3 MHMCBMEHHOTO paspellleHus aBTopa. KoHpumeHnuaabHada uHOOP-
MaIusa NI UOeN, IoJydYeHHbIe IIPH PeleH3uPOBAHNY, JOJKHBI X PAHUTLCS
B CEKPeTe U He UCIO0Jb30BaAThCA IJISI MOJYUeHUS JUUHON BBITO/IBI.

I'maBHOMY pemakTOpPy cJeyeT OTKAa3aThCA OT CBOEr0 YUACTUSA B PEIleH-
3WPOBAHUMU B CJIyUYae, €CJIU IPUCYTCTBYET KOH(MINKT UHTEPECOB, IPOUCTEKA-
OIIUA 13 KOHKYPEHINM, COTPYAHNUYECTBA WU IPYTUX OTHOIIEHUI ¢ KeM-
anb0 M3 aBTOPOB, KOMIIAHUHN MM YUPEKIEHUI, MMEIOINX OTHOIIECHIME
K CTaThe.

I'maBHOMY pemaxkTopy ciaenyeT TpeboOBaTh OT BCeX aBTOPOB KypHAJIa
IIPEeOCTaBJIATh CBEIEHNS O COOTBETCTBYIOIINX KOHKYPUPYIOIINX NHTEepecax
U1 IyOJMKOBATH MCIPABJICHI, €ClIi KOHGINKT MHTEPECOB ObLI pa3odiaueH
ImocJje myoJuKanun. B cayuae HeOOXOIMMOCTH, MOXKET BBIIIOJHATHCI APY-
roe IMOAXOAAIIee CayUalo JeiicTBIe, TaKoe KaK NyOJInKaIlsa OIIPOBEePIKeHU A
WJIN BBIPAXKEHU S 03a00UYeHHOCTH.

HN3yueHnue sxajg00 3TUIECKOrO Xapakrepa. '1aBHOMY peaKkTopy CJaeny-
eT IPUHUMATh PAa3yMHO OBICTPbhI€ MEPhI IIPHU IOCTYILIEHN JKaJI00 STUUEeCKO-
ro XxapakTepa B OTHOIIEHUU IIPEeACTABJICHHON PYKOIINCH UJIH OIIyOJMKOBAaH-
HOH cTaTbu, UMesd KOHTAKT C peJaKIIuel, n3gaTeaeM.

PeyenseHTam

PeniersupoBaHue mmomMoraeT IJIaBHOMY PeZAKTOPY IPU IPUHATHUU pe-
mieHusa o0 onyO0JaMKOBaHUU PabOTHI, a Uepe3 CBA3b PeJaKIIMI C aBTOPOM,
MOJKeT TaKiKe IOMOYb aBTOPY YAVUIIUTE ero padory. Pegakius sJ1eKTPOH-
Horo u3fanusa «HaHOTeXHOJOTMU B CTPOUTEJILCTBE: HayuHbIT IHTepHeT-
JKypHaJI» HasHaAUYaeT PeIleH3eHTOB M3 UMCJia UJIeHOB pelcoBeTa, PEeIKOJI-
Jeruy MUJIW IIPUBJIEKaeT BHENUIHMX SKCIEepPTOB. PelleH3upoBaHMe TOJIKHO
00ecCIIeunTh OIEeHKY Hay4YHON 3HAUYMMOCTH U OPUTMHAJBLHOCTU IPeICTaB-
JIEHHOH! PYKOIIMCKU. ABTOPLI PYKONINCEH, IPeIcTaBIeHHbIX K OMYyOJINKOBAa-
HUIO, IIPU3HAIOT I[eJIeCOO0PA3HOCTh U HEOOXOAMMOCTL PeIleH3MPOBAHUA.
Corgamiasich Ha pelleH3UpPoOBaHue, OYAYIITUI pelleH3eHT OepeT Ha ceds cie-
nyioiue o0s3aTeJabCTBA.
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OmnepaTuBHOCTS. JINIla, K KOTOPBIM 00PaTUINCh UJI€HBI peIaKIIN] Yepes
TJIABHOT'O pPelaKTopa OTHOCUTEJNHLHO PEeIleH3UPOBAHUSA PYKOIIMCEe HaYUHBIX
paboT, UMEeT MOpaJIbHbIe 00d3aTeIbCTBA OTHOCUTEJNHHO ee OIepaTHUBHON
oneHKu. IIpyu HEBO3BMOYKHOCTH IPEACTABICHUS PEIeH31N B YCTAHOBJICHHBIH
CPOK, 006 3ToM MH(POPMUPYIOT IJIABHOTO peJaKTopa U Ha3HAYal0T HOBOTO pe-
IeH3eHTa.

Koundunenmunaasaocts. Kaskgasa moayuensas 1A pelieH3UPOBaAHUS PY-
KOITMCh JOJIKHA pacCMaTPUBATHCA KaK KOH(PUIEHITNAIbLHBIN JOKYMeHT. Ee
He IIPOCMATPUBAIOT U He 00CYKIAI0T C IPYTUMU JIUIIAMU, KPOMe JIUIL, YIIOJI-
HOMOUEHHBIX IVIABHBIM PEJaKTOPOM.

O0BexTUBHOCTD. Perien3nu oI KHBI BEITOJHATHCSI 00beKTUBHO. Hemo-
OYyCTUMBI JUUYHOCTHBIE HAIaJKU Ha aBTOpa. PelleH3eHTy ceayeT BhIpaKaTh
CBOIO TOUKY 3PEHUA ICHO 1 000CHOBAHHO.

Ounenka ccpliIOK. PaKT OTCYTCTBUA CCHLIOK B PYKOIIUCH, IIPEACTaBJIEH-
HO¥ IJIs1 ONMyOJUKOBAHUSA, HOJKEH OBITH OTMEUEH U OIleHEH PeIleH3EeHTOM.
B ciyuae cxomcTBa MM YaCTUYHOTO COBIANEHUSA PYKOIIMCU C U3BECTHLIMU
PeIleH3eHTY MYyOJNKAIUAMU, Ha KOTOPBIE OTCYTCTBYIOT CCBLIKM, 9TO TOJIMK-
HO OBITH TaKJKe YKasaHo pereH3eHToM. [Ipumepsl 6ubamrorpadpuiecKux cChi-
JIOK IPUBEJIEHEI B pasziese « ABTopam».

BriaBiaenue miaaruara. PeHeHSGHT, B CjIy4dadX IIO4O3pPeHUuA II0 IIOBOAY
,ZIY6JII/IpOBaHI/Iﬂ CTaThU UJIN IIlJlaruaTa, JOJI;KEH YKa3aThb 00 9TOM B peImeH3nm.

Idtuueckue Hopmbl. Konpunennumanbuas nHGpopMaIlud 1 UJIeN PeleH-
3WPOBAHHON CTATbU HE TOJKHBI pasrjaliarbcsa. Marepuajbl pereH3upo-
BAaHHOHI CTAThbM HEe MOJIKHBI MCIIOJIB30BATHCA IJIA MOJYUYEHUS JUUHON BBI-
roJabl peleH3eHTa. PeleH3eHT cobai0gaeT HOPMY, COTJIACHO KOTOPOM OH He
HUCIIOJIB3yeT B COOCTBeHHOM paboTe 1 MyOJIMKAIIUAX UJEU U MOJOKEeHUA pe-
IIeH3NPOBAHHOM UM CTaThu 0€3 IMChMEHHOT'0 COTJIaCUA ee aBTopa.

PeueHseHTy cijaeayeT OTRa3aTbCAd OT CBOEI'0 yUaCTHUA B PEEH3MPOBaHN
B CjIy4dae, eCJIi IIPUCYTCTBYET KOH(I)JII/IRT MHTEepeCcoOsB, HpOI/ICTeKaIOHJ,'I/Iﬁ n3
KOHRYPEHIINnM, COTPYAHNUYECTBA UJN APYI'UX OTHOIIIEHUH ¢ KeM-J100 13 aB-
TOPOB, KOMIIaQHUU NJIN yqpe}K,I[eHHfI, MMEIIIIMNX OTHOIIIEeHNEe K CTaThbe.
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AsTopam

1. ABTOpPBI IPEeACTABIAIOT B PeIaAKIIHIO:

»  PYKOIIMCH B 3JIEKTPOHHOM BH/IE (II0 9JIEKTPOHHOM IIOUTE
info@nanobuild.ru) B coorBeTcTBUH C IpaBuyaMu opOPMJIEHHU TeK-
CTOBBIX U I'pa(puueCcKUX MaTepuaaoB, npuBeaeHHbIMU B Ilpuioske-

HuM 1. TemaTuka nybJanKyeMbIX MaTepUaaoB JOJKHA COOTBETCTBOBATD
3asABJIEHHON peJaKIel 3JieKTPOHHOro nsganma « HaHoTexHOJI0TUU

B CTPOUTEJILCTBE: HAYyUHbIN MHTepHET-:KypHaAI» B Ilpumoxenun 2.
IIpencraBisieMble CTaTbU AOJIXKHBI COOTBETCTBOBATH CTPYKTYPE, IIPUBe-
nenHoi B Ilpumoskenun 3.

»  COIIPOBOAUTEJIBHOE MUCHMO (PeIaKIlusa BhICBLIAET aBTOpPaM oOpaserr 1mo
X IIPeJBapUTEIbHOMY 3aIIpPOCy).

2. B craTbe MOJIXKHBI COAEPIKATHCA PE3yJbTAaThl OPUTUHAJBHBIX HC-
cJeIOBaHUY M IMPOCIEKUBATHCA CBA3DL C IPEIbIAYIITUMU UCCJIEIOBAHUIMU,
BBITIOJTHEHHBIMHY JIUYHO aBTOPOM U APYrUMHU yuyeHbIMU. IlocaemHee mOJIK-
HO OBITH IIPEJICTAaBJIEHO KAK B OCHOBHOM TEKCTe, TaK U B (hpopMe CCHIJIOK Ha
MIpeIbIAYINE UCTOUHUKY. B caydyae MCIoOIb30BaHUA MaTepuaaoB U3 padorT
IPYTUX aBTOPOB CTATbhsA AOJIXKHA CONEPIKATH COOTBETCTBYIOIINE CCHIIKH.
BubsnorpaguuecKknii COHNCOK TPUBOIUTCS IIOCTE TEKCTa cTaThbu. IIpuMepsl
oopmitennsa 6ubuorpaduyecKnux ccblIoK naHbl B [Ipusoskenun 4.

IIpun Hamucanmm cTaThbu CcJedyeT COOJIIOAATh IPUHIIMIILI Tpodeccu-
OHAJIbHOU 3TUKM, MPOABIATh KOMIETEHTHOCTh, O0HEeKTUBHOCTh U OTBET-
CTBEHHOCTb.

3. Pemaxius, pelakIIMOHHBIN COBET WX PeIAKIIMOHHAA KOJIJIETUA MO-
T'yT IIOIIPOCUTH aBTOPOB IIPESOCTABUTH BCE MEPBOUCTOUHNKN U MaTepUaJIbl,
MMeIoII[e OTHOIIeHIe K HaIMCAaHUI0 IMYyOJMKyeMoii craThbu. MaTepuasibl
JTOJIXKHBI XPAaHUTLCA B TeueHue 1 roga mocje myoanKaIm.

4. Kaxxgasa craTbs, OyOJUKyeMas B JKypHaJe, PelleH3upyeTcs SKce-
ImepTaMu Ha IpeAMeT OPUTMHAJBHOCTH M COOTBETCTBUS IIpaBmjIaM o(opM-
Jeuns. Vcmoab3oBaHue TPYAOB UJIN MBICTIEH IPYTUX YUEHBIX JOJIMKHO OBITH
oopMIeHO HamIexKanuM oopasoM. HemomycTum miaruat B 11000 hopme.
ABTOpPEBI JOJIXKHEI IIOATBEPANUTD, UTO IIYOJUKYIOT CBOIO CTATHIO BIIEPBbLIE NI
IIPOCSAT OCYIIECTBUTD €€ IIOBTOPHYIO IIyOJIMKAIUIO.
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5. Nndopmanus, mosryueHHad Heo(pUIInaaIbHO, HAIIPHIMeEP, B YaCTHOM 00-
CYsKIEeHUU WJIU IIePeIcKe, He MOKeT OLITh IPeICcTaB/IeHa B CTaThe 0e3 MUCh-
MEHHOT'0 paspelleHnsi CO CTOPOHLI MCTOUHNKA nH(popmarnuu. MaHpopmamnus,
MCTOYHMKOM KOTOPOH ABJAETCSI KOH(PUIACHIINAJIbHASA AeATeJIbHOCTh, B UaCT-
HOCTH PeIleH3MPOBaHIe PYKOIIMCEeN MM 3asIBOK Ha IIOJyUYeHMe I'PAHTOB, He
MOJKeT OBITh MCIIOJIb30BaHA B CTaThe 0e3 IIMChMEHHOTI'0 COTJIACHS aBTOPOB.

6. Ilepeusmanme craThby IO MHUIMATHBE PEeIaKIIMOHHOrO coBera (pe-
TaKIIMOHHOM KOJIJIErni) »KypHaJia OCYIIIeCTBIAETCS C COTJIACUS aBTOPOB, pe-
TaKIIU 1 00JIaaTe i IpaBa NHTeIJIeKTyaJIbHOM COOCTBEHHOCTH Ha CTAThIO.
B ciyuae moBTOpHOI NyOJIMKAIIMK CTAThU U3AATEJb JeJaeT COOTBETCTBYIO-
I1ee coodIeHre 00 5ToOM.

IIpencraBienure cTaTh B COABTOPCTBE BO3MOIKHO, €CJIM BCe JINIA, YKAa3aH-
HbIE KaK COaBTOPGI, CAeJIaIN 3HAUNTEIbLHBIN BKJIA B Pa3paboTKy KOHIIEIII[IH,
IJIAaHNPOBAHIE, BBIIOJHEHNE WK MHTEePIPETAIlI0 OINCLEIBAEMOI'0 MCCIeN0-
BaHUsg. B ciayuae ecau BKJIAM JHUIlA, ONMpPeeeHHLIM 00pa3oM COLeCTBOBAB-
IIIeTO OCBEIIEHHOMY B CTAThe MCCJIEeNOBAHMIO, He HACTOJILKO CYIIleCTBEHEH,
YTOOBI BKJIIOUHUTDH €I'0 B COABTOPEI, €My JOJIKHA ObITh BRICKA3aHa IIPU3HaTeIb-
HOCTbh. Il1aTa ¢ acmupasTOB 3a MyOJUKAI[MIO cTaTell He B3AUMAaeTCs.

7. ABTOD-KOPPECIIOHAEHT A0JIKeH 00eCIIeUnTh ITPOUTEHNE U OJ00peHe
BCEMHU COaBTOPaMI OKOHUYATEJIbHOU BePCUU CTAThH, a TaKyKe UX coTjiacue Ha
myOJIMKAIIIO.

8. Ilpu HamMuMy KOHMIMKTA MHTEPECOB, B TOM UMCJIE M MOTEeHIINAIb-
HOT'0, aBTOP WJIM COABTOPLI HOJKHBI MH(POPMUPOBATL U3JATENSI KAaK MOMK-
HO paubIie. IIpu BEIABICHNN IPUHIITUINAJIbHBIX OIMNOOK M1 HETOUHOCTEH
B CBOeH y:Ke OIyO0JMKOBAHHOII padoTe aBTOP 00s3aH CPOUYHO COOOIIUTH 00
aTOM Ited)-pelakToOpPy U OKasaTh MaKCHMAaJbHOE COAelicTBUE IJIAaBHOMY pe-
TaKTOPY JKypHaJa I IMyOJUKAIIUU OMPOBEP:KEeHUA JM00 MCIPABJIEHUMA.
B cayuae moayueHUs IJIaBHBIM PeZaKTOPOM MHGOPMAIHUK OT TPETbUX JIHIL
0 cofep:ralleiica B OIyO0JINKOBAaHHONM paboTe CYIeCTBEeHHON OIIINOKe aBTOP
00s3aH IIPENCTaBUTH CPOYHOE OIIPOBEPKEHNE C IPEeIoCTaBIeHEeM I JTaBHOMY
pemakTopy (ired-pesakTopy) J0KasaTeJIbCTB CBOel MPaBOThI NN HEOOX O~
MbI€ MCIIPABJIEHU .

9. ABTOpBI AJOJIJKHBI OCO3HaBaThb, UTO pedJaKIIMUdA, peI[aKHPIOHHLIfI CO-
BeT U peJaKIIMOHHaA KOJIJIETUA 9JIEKTPOHHOT'O U3AaHUA «HanoTrexHOJIOTHIU

e |3/
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B CTPOUTEJILCTBE: HAYyUHBIN VHTEepHeT-KypPHaJJI» 0epyT Ha cebs obsa3aTesnb-
CTBA IIOMOTaTh HAYYHOMY COOOIIIECTBY B COOJIIOMEHUM BCEX aCIeKTOB M31a-
TeJIbCKOM 3TUKM, OCOOEHHO B CJAyYasX MOJ03PEeHUSA IO IIOBOAY IyOJImpoBa-
HUSA CTAThU WUJIN IJIaruaTa.

10. ABTOpPHEI ONIYOJIMKOBAHHBIX MAaTEPHUAJIOB HECYT OTBETCTBEHHOCTDH 34
JOCTOBEPHOCTD IIPUBEACHHBIX CBEIeHUN 1 MCIIOJIL30BaHMEe JaHHbBIX, He IIO/I-
JeXKAIUX OTKPBITOM NMyOJMKanuu. Pemaxkiius ocTaBjdeT 3a CO0OI IIpaBo
BHECEHUs pPeJaKTOPCKOM mpaBKu. MHeHHe peJakiuy MOYKeT He COBIIaJaTh
¢ MHEHIEeM aBTOPOB: MaTePUaJIbl MYyOJUKYIOTCS C I[eJIbI0 O0CYKIeHUI aKTy-
aJIbHBIX BOIIPOCOB. PeaKIius He HeceT OTBETCTBEHHOCTHU 3a COepKaHue pe-
KJIaMbI 1 OO'bABJICHUIA.

11. ITocsie paccMOTpeHNA MAaTEPHUAJIOB PeJaKIIUA YBEIOMJISIET aBTOPOB
0 CBOEM pelIeHUU dJIEKTPOHHBIM NuchbMOM. B ciyuae ecau cTaThs He OAJIE-
SKUT IyOJIUKAIY, PeJaKIisda HallpaBJIdeT aBTOPY MOTHBUPOBAHHBIN OTKA3.

12. JIro6as mepernedyaTKka MaTePUAJIOB IIOJHOCTBIO MM YACTUUYHO BO3-
MOXKHA TOJIKO C IMChMEHHOT'0 Pa3pelIeHns PeJaKIliu.

YBaxkaembie aBTOPBI!
IIpocn0a B 11esIsIX 3KOHOMUHU BPeMEHHU CJIeIOBATH
npasuiaM opopMIeHNA CTaTeH B sKypHaJIe.

] 30
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lipasuna ocopmnenus marepuanos

CraThu mpeacTaBJISIOTCA IO 3JIEKTPOHHOM IMOYTE
(e-mail: info@nanobuild.ru) u opopmasiorca caexyromuM 006pa3om.

1. Tekcr craTsm.

- O0mwem craTbu — He MeHee 3 1 He 0oJiee 10 crpanul ¢popmara A4.
« Ilonsa: cieBa m cripaBa — 1o 2 CM, CHU3Y U CBepXYy — 110 2,5 cM.

«  OCHOBHOII TeKCT cTaThi HabupaeTcs B pegaxkTope Word.

« IIIpudt ocroBHOTO TeKcTa — Times New Roman.

+ Texkctr mabupaetrca 14 Kr, MeXIYCTPOUHBLIA MHTEPBAJ — MHOMKUTEJb
1,15.

« Jlnsa OOHOPOOHOCTH CTUJISA HE HCIIOJb3yHTe IIPU(MTOBLIE BBIIEJIECHUS
(kypcuB, moguYepKUBAHUA U IP.).
«  OrcTyn mepBoii cTpoKu ab3ara — 1 cMm.

«  CuaoxxkHble (POPMYJIBI BBIIMOJHSIOTCS IIPW IIOMOINM BCTPOEHHOTO B
WinWord pegaxkTopa ¢popmya MS Equation 3.0.

«  @opMyJIbl pacmoJiaraioTcs II0 IIEeHTPY KOJOHKH 0e3 OTcTyIla, UX IO0-
PAIKOBBIA HOMEDP YKasbIBaeTCAd B KPYIJIBIX CKOOKAax M pasMelraeTcs
B KOJIOHKEe (CTpaHmIle) ¢ BBEIKJIOUKON BIIpaBo. EqMHCTBEeHHAA B CTaThe
(dopmyaa He HymMepyeTca. CBepxy U cHuU3Y (GOPMYJIbI HE OTAETAIOTCSA OT
TEeKCTa JOIOJHUTEIbHBIM NHTEPBAJIOM.

« A cculiaok Ha (GOPMYJIBI B TEKCTE HUCIIOJIb3YIOTCSA KPYTIJble CKOOKU —
(1), ma TuTEpaTypPHBIE NICTOYHNKY — KBaJpaTHbIe CKOOKM [1].

+  BubamorpaguuecKuii CIIucoK IpuBoauTcA 12 Kr.

2. T'padmuueckoe ohopMmiIeHNE CTATHH.

+  HWnniocTpaliuu BBIMIOJHAIOTCSA B BeKTOPHOM (opMaTe B rpapuuecKoM

penaxTope Corel Draw 11.0 g1u60 B J11060M 13 rpauuecKuX IPUJIOKe-
Huit MS Office 97, 98 nau 2000.

e 50
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+  I'papuku, pucyHku u pororpaduu BCTABIAAIOTCA B TEKCT IIOCJIE IIePBOTO
YIIOMWHAHUA O HUX B yIOOHOM JIJId aBTOpa BUe.

«  IMompucynounsle mognucu (12 Kr, OOBIYHBIN) JAIOTCA IO UJIJIIOCTPAII-
SMMU II0 IIEeHTPY IOCJIe COKPAaIleHHOro c¢jaoBa Puc. ¢ MOPSAIKOBBEIM HOMeE-
poMm (12 Kr, mosry:KupHbIii). EqMHCTBEHHBIN PUCYHOK B TEKCTE He HyMe-
pyercs.

«  Meay noAINCHIO K PUCYHKY U IIOCJEAYIOIIUM TEKCTOM — OAUH MEXKIY-
CTPOUYHBIN MHTEPBAJ.

+  Bcepucysku u poTorpaduu JOJIKHBI ObITh KOHTPACTHBIMHU 1 UMETH Pas-
pemrenue He meHee 300 dpi. MimocTpaTuBHBIN MaTepHuaJ *KeJlaTeIbHO
IIPEeACTABJATH B IIBETHOM M300paKeHN .

+  I'paduku HeJab3sA BRITOJHATH TOHKUMU JINHUAMH (TOJIMUHA JUHUN — He
meHee 0,2 Mmm).

- KceporkomnupoBauHble, a TaKKe ILJIOX0 OTCKAHUPOBAHHBIE PUCYHKHU U3
KHUT 1 "KYPHAJIOB He IIPUHNMAIOTCA.

«  Cuaoso Tabauya ¢ TOPAITKOBLEIM HOMEPOM PAaCIOJaraeTcs ¢ BBIKJIIOUKOMI
BrpaBo. Ha ciiemyioIreil cTpoKe IIPUBOIUTCA 3aT'0JIOBOK K TabauIle (BbI-
paBHHBaHUE II0 IEeHTPY 0e3 orcTyma). Mexay TabJIuIell 1 TEKCTOM —
OITH Me:KJAYCTPOUHBLIA MHTepBaJ. EqnHcTBeHHaA Tabauila B cTaThe He
HyMepyeTcs.

3. Odopmiaenue moayJe.

«  Mogayau JOJKHBI OBITh KOHTPACTHBIMU 1 UMEThH paspellieHre He MeHee
300 dpi (B popmare .jpg).

- Pasamepsl monyJseit, MM:
1/1 — 170 (mupuna) x 230 (BbICcOTA);
1/2 — 170 (mmupuna) x 115 (BbICOTA).

e (40
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TemaTtuka nybnukyeMbix maTepnanos

PaspaboTka Teopun (GopMUPOBAHUA MPOUYHOCTH U IIPOHUIIAEMOCTH HAa-
HOCTPYKTYPUPOBAHHLIX CHCTEM.

MaremaTuuecKre KBAHTOBbIE U APYTHe BUABLI MOJIEeJEH AJIS MCCaeIoBa-
HUs CBOMICTB HAHOMATEPUAJIOB.

IIpob6aeMbl IpuMeHEHIS HAHOMATEPHUAJIOB I HAHOTEXHOJIOTHUHA B CTPOU-
TeJbCTBE 1 CTPOUTEJIbHLIX MaTepuajax.

TexHOJOTMUYECKNE NPHUHIIUIOBLI CO3MaHUA HAHOCTPYKTYP (pacijiaBhbl,
30JIb-TeJIEBBLII CUHTE3 U 1IP.).

CosmaHue HOBBIX (DYHKIITMOHAJIBHBIX MaTePHUAJJIOB B CTPOUTEILCTBE.
PaszpaboTka NpUHIIMIOB Iepexoia «0eclmopAgOK-TIOPAAOK» IPU CO3/a-
HUY KOMIIO3UTOB C MCIIOJIb30BAHNEM CUHEPTeTUKY U IPYTUX IIOAXO0I0B.
NzyueHne pasNUYHBIX TEXHOJIOTMYECKUX MNPUHIIUIIOB IPH CO3TAHUU
HAHOCHCTEM B IPOMBIIIIJIEHHOM IIPOM3BOJICTBE.

IM1arHoCTUKA HAHOCTPYKTYP M HAHOMATEPHUAJIOB CTPOUTEIbLHBIX CCTEM.
IIpo6eMbl IMOTyUYeHU A BEICOKOIIJIOTHBIX 1 BHICOKOIIPOYHBIX CTPOUTEIIb-
HBIX MaTepuaJjoB (0eTOHLI, KepaMuKa 1 Ap.).

TexHOJOTNN U3MEJbUEHUA MUHEPAJbHBLIX YaCTUIL O HAHOPA3MEPHBIX
YPOBHEIA.

TexHOJOTHA IEePEMENINBAHNSI CMEeCell ¢ HAaHOAMCIIEPCHBIMY YaCTHUIIAMU
1 MEeTOIbI MX aKTUBAI[UH.

I'mapogmHaMuuecKue u Ipyrue MeTOAbl aKTUBAIIMI BOOHBIX CYCII€H3UI
1 PACTBOPOB.

Mopudpukraiinsa BOTHBIX PACTBOPOB Pa3JMUYHLIX HAHOPA3MEPHBIX m00a-
BOK, MCIIOJIb3YEeMbIX B CTPOUTEJILCTBE.

HccnenoBaHme B 00J1aCTH TOKCUYHOCTU OPOIITKOBBIX HAHOMATEPHAJIOB.
Merannnueckasda apMaTypa, MOAU(MUIIMPOBAHHAS B IIPOIlecce U3TOTOB-
JIeHN A HAaHOPa3MePHBLIMU MaTepHuaIaMMu.

BosiokHa yrieponublie, 6a3aJbTOBBIE, apaMUIHbLIE U APYrue BOJIOKHA
MaJIbIX IMAaMEeTPOB C HAHOPa3MEePHBIMU CTPYKTYPHBIMU XapaKTePUCTH-
KaMH.

IleMmenTHBIE 1 APYyTrHe BAMKYIINE C MIHEPAJbHLIMU 1 OPraHUYECKUMU
Io0aBKaMU.
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BeTonsl u pacTBOpPBI, MOAU(DUITMPOBAHHBIE HAHOPAa3MEePHBIMU ToOaBKa-
MU.

Cycnensuu MuHepaJabHBIX YACTUIL, UCTIOJIb3yeMble JJIs JaKOB, KPacokK,
a Tak/Ke MoAu(pUKATOPOB K 6€TOHAM U pacTBOpaM; CBOICTBa, TeXHOJIO-
I'MA UX IPUTOTOBJIEHUA U JKUBYUECTbD.

HMucriepcuu opraHMYECKUX MaTepPUaJsOB, MCIOJb3yeMble AJI M3TOTOB-
JIeHUHA JaKOB U KPaCoK, a TaKKe 100aBOK /Jid 6ETOHOB U PAaCTBOPOB; Me-
TOABI UX aKTUBAIIUHU 1 )KUBYUYECTD.

IIpuMeHeHE HAHOTOPOIIKOB PA3JIMUYHON IPUPOALI A4 MOAU(pUKAIINT
CBOICTB CTPOUTEJIbHBIX MaTEPUAJIOB.

HoBrblie cBoliCcTBa CTPOUTENBHBIX MaTEePHUAJIOB Ha OCHOBE HAHOCHCTEM.
MoaupunupoBaHue CTPOUTEJIbHBIX MaTepruajJoB HAHOBOJOKHAMMU.
IucriepcHble KOMIIO3UIIMOHHBIE MaTepPUAaJbl C HAHOMOKPHITHEM.
dopMupoBaHUe HAHOCTPYKTYPHBIX IIOKPBHITUH Jia3ePHBIM HaIbLII€HUEM.
PaspaboTka MeTOnOB HCCJeOBAaHUA HAHOCTPYKTYPHI MaTepUaJioB Ha
OCHOBE JIVICIIEPCHBIX CUCTEM, B TOM UHCJIE UCCIeA0BaHNSA HAHOOOHEKTOB
IIYCTOTHI B IIOPUCTHIX CUCTEMAX.

TexHOJIOTNH UCCIeL0BaHUA CBOMICTB HAHOMATEPUAJIOB.

CucreMbl IpenogaBaHUSA OCHOB HAHOTEXHOJIOT U,

Temamurxa cmameil moxcem OblMb UHOIL, NPAMO UAU KOCBEHHO CBA3AH-

HOlL C nepeYucieHHblMU HANPAaBaleHUAMU.
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CTpykTypa cTatby

VIE

ABTOp(BI):

o0sa3aTesibHOE YKasaHUe MecTa PadoThl KayKaI0ro aBTopa (YHUBEPCUTET
(MHCTUTYT), IPEAIIPUATHE U IPYTHue OpraHu3alui, ropo, CTpaHa), JOJK-
HOCTHU, YUEHOU CTeIleH!U, YUeHOT0 3BaHUA (Ha PYCCKOM S3bIKe) MOJHBIN 1I0-
YTOBBIN aJpec KasKJ0oT0 aBTOpPa 1 9JIEKTPOHHBINA aapec (Ha PyCCKOM sS3bIKe)

ABTOp(BI):

o0si3aTeIbHOE YKasaHte MecTa padoThl KasKA0ro aBTopa (YHUBEPCUTET
(MHCTUTYT), IPEANIPUATHE U IPYTHe OpraHus3aliui, ropoj, cTpaHa), JOJK-
HOCTHU, YUEeHOH CTelleHU, YUEeHOTro 3BaHuA (Ha aHTJINUCKOM SA3bIKe) ITOJHbBIHN
IOYTOBBIN aJpec KasKJIOoro aBTOpa M JJIEKTPOHHBINA azpec (Ha aHTIMHACKOM
SIBBIKE)

3araaBue (Ha PyCCKOM SIBBIKE)

3aryaBue (Ha aHTJIUNCKOM S3bIKeE)

AHHOTAIIUA K cTaThe (ABTOPCKOE pe3oMe, pedepart) — He3aBUCUMBIH OT
CTAThbU MCTOUYHUK MHAOPMAIINN, KOTOPLII II03BOJISIET POCCUHCKUM 1 3apy-
O0e’KHBIM CIIEITMAJINCTAM CIeJIaTh BBIBOJ O KAUeCTBE U COMAEeP:KaHUU CTATbU
(aHHOTAIIUY OOJIXKHBI OLITh MH(MOPMAIIMOHHBIMY, OPUTMHAJILHLEIMU, COLEP-
JKaTh OCHOBHBIE Pe3yJabTAThI MCCJENOBAHUN, CTPYKTYPUPOBAHHBIMU, KOM-
ODaKTHBIMU — YKJaAbIBaTheAa B 200—250 c10B) (Ha pyCcCKOM S3BLIKE)

AHHOTAIIUA K cTaThe (ABTOPCKOeE pe3oMe, pedepart) — He3aBUCUMBIH OT
CTaThbU MCTOYHUK MH(MOPMAIINN, KOTOPLII ITO3BOJISIET POCCUNCKUM 1 3apy-
Oe’KHBIM CIIEITMAJIUCTAM CHeJIaTh BBIBOJ O KAUeCTBE U COMEeP:KAaHUU CTATbU
(aHHOTAIIUY OOJIXKHBI OBLITh MH(MOPMAIIMOHHBIMY, OPUTMHAJILHLEIMU, COAEP-
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’KaTh OCHOBHBIE Pe3yJbTAThI MCCJENOBAHUM, CTPYKTYPUPOBAHHBIMU, KOM-
NaKTHBIMU — YRJIaAbIBaThCA B 200—250 c10B) (Ha aHTINHACKOM SIBBIKE)

KaroueBslie cioBa (Ha pyCCKOM sA3BIKE)

KaroueBsie ciaoBa (Ha aHTJINHCKOM S3bIKE)

Tekcrt craThu (Ha PYCCKOM A3BIKE)

TekceT craThu (Ha aHTJINNCKOM SI3BIKe) — IJIS aBTOPOB M3-3a pyoeska
Bu6auorpaduueckuii CMuCoOK

(B coorBercTBUM ¢ 'OCT P 7.0.5-2008 u I'OCT P 7.0.7—2009)
(Ha pycCKOM A3BIKeE)

Bu6auorpaduueckuii CMuCOK
(B coorBeTcTBUM ¢ MeToguueckumu pekomeHpanuavmu BUHUTU PAH)

(koMOMHAIIMSA AHTJIOA3BIYHOM 1 TPAHCJINPOBAHHOM YaCcTe PYyCCKOA3BIU-
HBIX CCBIJIOK)
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Ochopmnenne 6ubnuorpaduyeckux ccbinok
(8 cootBercTBumn ¢ F'OCT P 7.0.5-2008 u FOCT P 7.0.7-2009)

Buoauorpacduueckuii CiMCcOK MPUBOTUTCA IOCJTE TEeKCTa cTaThu. Bee
CCBLIIKM B CIIMCKeE II0CJIeI0BATEIbHO HYMEPYIOTCH.

OnmucaHue CTaThM U3 YJIEKTPOHHOTO JKypHAJIa:

TI'ycee B.B., ®anuxman B.P., Jlaiicmuep III., Howna B., ITemyu-
Ko A.B. OrpacyieBoe TeXHOJOTMUYeCKIe HcciefoBanne «PasBuTue poccuii-
CKOT'O PBIHKA HAHOTEXHOJIOTMYECKUX ITPOAYKTOB B CTPOUTEJILHOM OTPAaCIIU
no 2020 roga». Hacts 2. AHanus MmupoBoro peiaka // HanorexHosorum B
ctpoutesibcTBe: HayuHbli MuTepHeT-:kypHai. M.: IIHT «HanoCrpourenn-
ctBo».—2013.—T.5,Ne 2. —C. 6—20. URL: http://nanobuild.ru/magazine/
nb/Nanobuild 2 2013.pdf (maTa obparmienusa: 31.05.2013).

Cnpasouno: Tom 1 — 2009 rox; Tom 2 — 2010 rog; Tom 3 — 2011 rox;
Tom 4 — 2012 rox; Tom 5 — 2013 rog; Tom 6 — 2014 rox; Tom 7 — 2015 rox;
Tom 8 — 2016 rog u T.1.

OnucaHue cTaThu U3 JKYPHAJOB:

3azypenro A.I'., Kopomoséckux B.A., Konecnurkos A.A., Tumonos A.B.,
Kapovimon J[.B. TeXHUKO-9KOHOMUYECKAasA ONTUMU3AIUA AW3aliHA THUAPO-
pasprwiBa miacta // Hedranoe xosaiictBo. — 2008. — Ne 11. — C. 54-57.

OnucaHue CcTaThy M3 IMIPOJAOJIKAIOIIETOCA U3TAHU (COOPHUKA TPYIOB):

Acmaxoe M.B., Tazanues T.B. OKclepuMeHTaJbHOE HCCJIeJOBaHIE
IIPOYHOCTU COeUHEHUSA «CTalIb-KoMIIo3uT» // Tpyaert MI'TY «Marematuue-

CKO€ MOJeJINPOBAHME CJIOKHBIX TeXxHnUYecKux cucreM». — 2006. — Ne 593. —
C. 125-130.

Onucaunue cratsu ¢ DOI:

Il3ane 3., /[3y /]. IKciepuMeHTaJbHbIe HCCJIeJOBaHUA JOKAJIM30BaH-

HOU 3JIEKTPOXUMUUYECKON MuUKpPooopaboTrku // dnexrpoxumusa. — 2008. —
T.44. — Ne 8. - C. 926-930. — doi: 10.1134/S1023193508080077
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Onucanme MmaTepuajoB KOH(pEPEeHIIHIA:

Yemanos T.C., I'ycemanos AA., Myanazun U.3., Myxamemwuna P.JO.,
YepsarkosaA.H.,CeewHurkogA.B.OcobeHHOCTH Pa3pabOTKM MECTOPOK IEHU A
C TIOMOIIBIO TUIPAaBJINYECKOT0 paspbiBa miacta // Tpyasr 6 MesxagyHapoaHo-
ro cumno3uyma «HoBbIe pecypcocOeperaroiire TeXHOJOTUN HeAPOII0JIb30-
BaHUA U MOBBINIIeHNA He(pTerazoorgaum» . — Mocksa, 2007. — C. 267—-272.

Onucanue KkHUTH (MOHOTpacdhuu, COOPHUKH):

Jlundopg JI.C., Mamurkonuaume JI.I'. Yxcuayaranusa TypooreHepaTo-
POB C HEIOCPEeACTBEeHHBLIM oxXJakgeHueM. — MockBa: I3n. dueprusa, 1972, —
352 c.

Kanescrkas P.JI. MaTemaTuueckoe MOAeJWPOBaHUE TUAPOAMHaAMUYE-
CKUX IIPOIIECCOB PaspabdOTKU MECTOPOKIEHUN YIJIeBOLOPOLoB. — MiKeBCK,
2002.

Onucanue mepeBOTHON KHUTH:

TumowenkoC.Il.,Ane/1.X., Yagep Y. Ronebanusa B UHKeHEPHOM JeJie. —
4-e usn. — Heto-Wopk: Vaitnu, 1974. — 521 c. (Pyc. usz.: Tumowenxo C.IT.,
Ane J[.X., YVaeep V. Konebanusa B nuH:xkeHepHoM zaeje. — Mocksa: U3x. Maru-
HocTpoeHUe, 1985. — 472 c.).

Bpyxune A., J[aconc 11., Kokc @. IxcniepTHBIE cucTeMbl. [IpuHIIUIL! pa-
00ThI 1 TpuMepbl. — Hanman u Xoua, 1984. — 231 c. (Pyc. usz..: Bpykunz A.,
Iloconce 11., Koxc @. OxcuepTHbIe cucTeMbl. [IpuHNuner paboThl U IpuUMe-
pel. — MockBa: U3x. Paguo u ¢cBasn, 1987. — 224 c.).

Onucanue UHTEpHET-peEcypca:

Crunp APA (2011) [9nexkTpoHHBIH pecypc]. — Pemxum gocryma:
http://www.apastyle.org/apa-style-help.aspx

(maTa obpamterus: 5.02.13).

IIpaBuia MUTUPOBAHUS NCTOUYHNKOB [DJIEKTPOHHBIN pecypc]. —
Pe:xum gocrymna: http://www.scribd.com/doc/1034528/
(maTa obpamrenus: 7.02.13)
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Onucanue quccepranuyu MM apTopedepara TuccepTamum:

Cemenos B.H. MatemaTuuyeckoe MOJeJIMpOBaHME IIJIa3Mbl B CHCTeMe
«KoMnakTHBINT TOp»: AUC. ... A-pa GUBUKO-MaTeMaTnd. HayK. — MockBa,
2003. — 272 c.

Onucanue I'OCTa:

T'OCT 8.586.5—2005. MsmepeHne pacxoia M KOJHUUYECTBA KUIKOCTEH
M Ta30B C IIOMOMNIbI0 CTAHAAPTHBLIX CVYsKAIOMINX VCTpoucTB. MeTonmKa BbI-
noaHenud nsMmepennii. — MockBa: Usg. Craggapruadopm, 2007. — 10 c.

Omnucauue nmaTeHra:

ITanxun M.B. Cnoco® opueHTHPOBAaHUSA 110 KPeHY JIeTaTeJIbHOT'0 alma-
paTa c OITHUYecKol roJoBKoM camonaBenenus // Ilarent P®D Ne 2280590. —
2006.

Onucanue HeONMYOJIUKOBAHHOTO JOKYMEHTA:

I'ereparop gasinenua GD-2M. Onucannue TeXHUYECKNX XapaKTePUCTUK
1 PYKOBOJCTBO IIOJIb3oBaTesasda. — 3aropck: Msgareanctso HUM Ilpurkaan-
HOout Xumuu, 1975. — 15 c. (He orry0JIMKOBAHO).
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On the observance of publishing ethics by the editors

of electronic edition «Nanotechnologies in GConstruction:
A Scientific Internet-Journal» and the statement

of prevarication absence

General statements

These are the principle ethical regulations which are observed by the
editors of electronic edition «Nanotechnologies in Construction: A Scien-
tific Internet-Journal»:

1. No plagiarism is allowed. That concerns the case when the author
submits published or unpublished paper by other authors under his name as
well as the case when the author misappropriates one’s ideas. If the author
uses the fragments borrowed from other sources in his paper, he should
make a reference to these sources. The examples of the references are given
in the section «For the authors».

2. The editors publish the papers of the authors from all countries and
of all nationalities who deal with the problem determined by the editorial
policy.

3. The editors don’t cooperate with the authors who have ever been
caughtin plagiarism in his papers submitted to the electronic edition «Nan-
otechnologies in Construction: A Scientific Internet-Journal» or other edi-
tions if this fact will be revealed.

4. The editors use software to reveal plagiarism related to the papers
available in Internet.

5. The editors will be grateful to the readers for any information con-
cerning revealed elements of plagiarism and breaking of ethical rules by
the authors. This information will be published in the edition.

6. The editors undertake obligations not to publish papers appealing
for terrorism and containing xenophobia and offences of other authors or
citizenry.

7. Atleast three experts from the editorial council, the editorial board
or outside experts are engaged into review of each paper.

8. Among the requirements to be met by the reviewers there is pla-
giarism elements disclosure. The reviewers’ duties are given in the section
«For the reviewers».
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9. Unreviewed papers or editorial materials are marked by proper ref-
erences.

10. More detailed information on the observance of publishing ethics
and the rules of material review are contained in the international stan-
dards, the laws of the Russian Federation, professional codes, instructions.

These are some of these documents: International Standards of Com-
mitte on Publication Ethics, Reviewer guidelines by Elsevier, the law of
the RF «On the means of mass information», the law of the RF «On the
advertisement», the code of the professional journalist ethics, the code of
ethics of scientific publications etc.

For the editor-in-chief

Decision on Paper Publication. The editor-in-chief of electronic edition
«Nanotechnologies in Construction: A Scientific Internet-Journal» is respon-
sible for making a decision which of submitted papers are to be published in
the journal. This decision always must be based on the examination of paper
reliability and its importance for scientists and readers. The editor-in-chief
may be guided by methodical recommendation elaborated by the editorial
council and the editorial board of the journal. He also may take into account
legal requirements, such as exclusion of libel, infringement of copyright and
plagiarism. When making decision on the publication, the editor-in-chief may
consult with the members of editorial council, editorial board or reviewers.

Justice. The editor-in-chief evaluates submitted papers by the intellec-
tual content, regardless of the race, sex, sexual preference, religion, ethnic
origins, citizenship and political views of the author.

Confidentiality. The editor-in-chief, editorial staff, members of the ed-
itorial council must not disclose information on the submitted manuscript
to the third person except for the author, reviewers, potential reviewers,
the editorial council’s consultants, and the publisher.

Disclosure and Conflict of Interests. The information contained in the
submitted paper cannot be used in the paper of the editor-in-chief, mem-
bers of the editorial council or editorial board without author’s written per-
mission. Confidential information or ideas obtained during review must be
kept in secret and must not be used for self-profit.
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The editor-in-chief should not review the paper if there is a conflict
of the interests evolving from competition, cooperation or other relations
with someone from the authors, companies and organizations which are re-
lated to the paper.

The editor-in-chief should ask all authors to present information on
the certain competitive interests and publish corrections if the conflict of
the interests has been revealed after the publication. If necessary another
appropriate action such as publication of disproof or expression of a con-
cern can be performed.

Examination of complaints of ethnic character. The editor-in-chief
should take reasoned and prompt measures if he gets complaints of ethnic
character in respect to the submitted manuscript or issued paper, contact-
ing with the editors and publisher.

For the reviewers

Review assists to the editor-in-chief to take decisions on the publica-
tion of the paper, and through the connection between the editors and the
author it is possible to help author to improve his paper. The editors of
electronic edition «Nanotechnologies in Construction: A Scientific Inter-
net-Journal» appoint reviewers from the members of the editorial council,
editorial board or engage outside experts. Review is aimed at evaluation
of scientific importance and novelty of the submitted manuscript. The au-
thors of the submitted manuscripts recognize expediency and necessity of
the review. Having agreed to do review, the future reviewer undertakes the
following obligations.

Promptness. The persons addressed by the members of the editorial
staff through the editor-in-chief in respect to the review of scientific pa-
pers, have ethical obligations concerning the efficiency of review. If it is
not possible to present the review within the given period, one must inform
the editor-in-chief about that and new reviewer is appointed.

Confidentiality. Each manuscript submitted to the review is to be re-
viewed as a confidential document. It is not to be examined and discussed
with the third persons, except for those appointed by the editor-in-chief.
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Neutrality. The reviews must be done impartially. No personal accusa-
tions for the author are allowed. The reviewer should express his point of
view in a clear and reasoned way.

The reference evaluation. The fact that there are no references in the
manuscript should be marked and considered by the reviewer. If the manu-
script partially of completely coincides with the publications known by the
reviewer and the references to these publications are absent, that must be
pointed out by the reviewer. The examples of the bibliographic references
are given in the section «For the authors».

Plagiarism disclosure. In the case of suspicion of paper duplication or
plagiarism the reviewer should point out this fact in his review.

Ethical rules. Confidential information and ideas of reviewed paper
must not be disclosed. Materials of the reviewed paper must not be used for
reviewer’s self-profit. The reviewer follows the rule according to which he
doesn’t use ideas and statements obtained from the reviewed paper in his
own work and publications without written permission of the author.

The reviewer should not review the paper if there is a conflict of the
interests evolving from competition, cooperation or other relations with
someone from the authors, companies and organizations which are related
to the paper.

For the authors

1. The authors submit to the editors:

» electronic manuscript (by email info@nanobuild.ru) performed ac-
cording to the paper format guidelines for text and graphical materi-
als given in Appendix 1. The topics of published materials must cor-
respond to the topics stated by the editors of the electronic edition
«Nanotechnologies in Construction: A Scientific Internet-Journal» in
Appendix 2. The format of submitted papers must be done according
to the structure given in Appendix 3.

» accompanying letter (the editors send the sample of the letter to the
authors on demand).
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2. The paper should reflect the results of original research and its re-
lation to the previous research performed by the author himself or other
scientists. The relation to other research can be presented directly in the
body of the paper as well as in the form of the references to the previous
sources. If the author uses the material from other publications, the paper
must contain the references to these materials. The references follow the
body of the paper. The examples of the references are given in Appendix 4.

When writing a paper, one should follow the principles of professional
ethics, be competent, objective and answerable.

3. The editors, the editorial council or the editorial board may ask the
authors to present all firstprimary sources and materials relating to the
submitted paper. Materials must be kept for 1 year after the paper has been
published.

4. Every paper published in the journal is peer-reviewed to confirm
its originality and correspondence to paper format guidelines. The use of
other scientists’ results and thoughts must be done in a proper form. No
plagiarism is allowed. The authors must confirm the fact that the paper is
published for the first time or they ask to publish it for the second time.

5. The information obtained in informal way, for example, in private
discussion or correspondence, cannot be presented in the paper without
written permission of the source of information. The information which
source is a private activity, in particularly, reviewing of manuscripts or
grant applications, cannot be used in the paper without written permission
of the authors.

6. Republication of the paper on the editorial council’s (or editorial
council’s) own initiative is made in agreement with the authors, editors
and holder of the intellectual property right on the paper. In the case of the
paper republication the publisher is to make a statement on that.

To submit a paper with co-authors is possible if all persons indicated as
co-authors made their contribution to development of the concept, design,
performance or interpretation of the described research.

If the contribution of a person who cooperated on the research de-
scribed in the paper is not enough significant to regard him as a co-author,
he should be acknowledged in the paper.

The paper publication for post-graduates is free of charge.
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7. The contact author must provide reading and approval of the final
version of the paper by all co-authors, as well as their approval to the pub-
lication.

8. In the case of conflict of interests including potential one the author
or co-authors must inform the editors as soon as possible. When a prin-
ciple mistake or inaccuracies have been revealed in the issued paper by the
author himself, he must urgently inform the executive editor and render
editor-in-chief efficient assistance to publish disproof or correction. If the
editor-in-chief gets the information on the serious mistake contained in the
paper from the third person, the author must present urgent disproof of
that at the same time producing proofs of his rightfulness to the executive
editor (or to the editor-in-chief) and provide necessary changes.

9. The authors should be aware of the fact that the editors, the editorial
council and the editorial board of the electronic edition «Nanotechnologies
in Construction: A Scientific Internet-Journal» take the responsibility for
the assistance to scientific community to observe all aspects of publishing
ethics, particularly in the cases of paper duplication or plagiarism.

10. The authors of the published materials are responsible for the reli-
ability of the given information and the use of the data which are not to be
issued in public. The editors have the right to make corrections. The edi-
tors’ opinion can be different from the authors’ opinion; the materials are
published to discuss the problems of current importance. The editors are
not responsible for any information contained in advertisement.

11. Having reviewed the submitted materials, the editors notify the
authors of their decision by email. If the paper has been rejected, the edi-
tors send reasoned refusal to the author.

12. Any full of partial reprinting of the materials is allowed only by the
written permission of the editors.

Dear authors, we kindly ask you to adhere strictly to format
guidelines when formatting your paper.
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Appendix 1

The paper format guidelines

The papers are submitted by email (info@nanobuild.ru)
and formatted in the following way.

The body of the paper

The number of pages in the paper — more than 3 but less than 10 pages
in A4 format.

Margins: left and right — 2 cm, bottom and upper — 2,5 cm.

The body of the paper is performed in Word.

The font of the body — Times New Roman.

The font size of the text is 14 pt, the factor of line-to-line spacing —
1,15.

To keep the style uniform, don’t use font effects (italics, underlined
etc).

Indention — 1 cm.

Complex formulas are performed by the means of MS Equation 3.0.
contained in WinWord.

Formulas are placed in the center of the column (page) without
indention, their numbers are given in round brackets and are placed in
the column (page) with right justification. If there is only one formula
in the paper, it is not numbered. Above and at the bottom of the text
formulas are not separated by additional space.

To make the reference to the formula in the text use round brackets
(1), to make reference to the bibliographical source use square brackets

[1].

The size of the references is 12 pt.
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Graphical design of the paper

Illustrations are stored in vector format in Corel Draw 11.0 or in any
other design applications of MS Office 97, 98 or 2000.

After the first mentioning of the diagrams, pictures and photos in the
text, they are inserted in the form which is suitable for the authors.

The legends (12 pt, normal) are placed under the figures in the center
after reduced word Fig. and number (12 pt, bold) of the figure. If there
is only one figure, it is not numbered.

Between the legend and the following text — one line-to-line spacing.

All pictures and photos must be contrast and the resolution of the
pictures and photos must be no less than 300 dpi. Illustartions are
desirable to be coloured.

The lines of the diagrams must not be thin (the line width — no less than
0,2 mm).

Copies and figures scanned from the books and journals of a low quality
and resolution are not accepted.

The word Table and the number of the table are placed with right
justification. The heading of tableis on the nextline (center adjustment
without indention). Between table and the text - one line-to-line
spacing. If there is only one table, it is not numbered.

The format of the modules

Modules must be contrast and the resolution of the modules must be no
less than 300 dpi (format .jpg).

The size of the modules, mm:
1/1 -170 (width) x 230 (height);
1/2—-170 (width) x 115 (height).
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Appendix 2

The Topics of Published Materials

Nanostructured systems strength and penetrability formation theory
development.

Mathematical quantum and other types of models for nanomaterials
characteristic research.

The problems of nanomaterials and nanotechnologies implementation
in construction and building materials.

Technological principles of nanostructures creation (liquid melts, sol
and gel synthesis).

Creation of new functional materials in construction.

Development of transition principles «disorder-order» when creating
composites with the use of synergetic and other approaches.

Study of different technological principles when creating nanosystems
in industrial production.

Diagnostics of building systems nanostructures and nanomaterials.
The problems of obtaining of high-density and high-durability build-
ing materials (concretes, ceramics etc.).

Technologies of mineral particles grinding to nanodimensional levels.
Technology of blending mixtures with nanodispersed particles and
methods to activate them.

Hydrodynamic methods and other methods of aqueous suspensions
and solutions activation.

Modification of aqueous solution of different nanodimensional addi-
tives used in construction.

Research in the area of powder nanomaterials toxicity.

Metal reinforcement modified by nanodimensional materials in pro-
duction process.

Carbonic, basalt and aramid fibers and other types of fibers of small
diameters with nanodimensional structural characteristics.

Cement and other binders with mineral and organic additives.
Concretes and solutions modified by nanodimensional additives.
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Mineral particles suspensions used for laques, paints as well as for
modifiers for concretes and solutions; properties, fabrication method
and durability.

Organic materials dispersions used in laques and paints production as
well as to manufacture additives for concretes and solutions; activa-
tion methods and durability of these dispersions.

Use of nanopowder of different nature to modify building materials
properties.

New characteristics of building materials based on nanosystems.
Modification of building materials with nanofibers.

Disperse composite materials with nanocoating.

Formation of nanostructure coatings by means of laser sputtering.
Development of the methods aimed at studying materials nanostruc-
ture on the basis of disperse systems, including studying of vacuum
nanoobjects in porous systems.

Technologies aimed at studying nanomaterial properties.

The systems of teaching the fundamentals of nanotechnologies.

The topics can be different, directly or indirectly related to the areas

mentioned above.
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Appendix 3

The structure of the paper

UDC

Author(s):

Place of employment for each author (university (institute), enterprise
or other companies, city, country), position, academic degree, academic
status (In Russian) postal address and email of each author (In Russian)

Author(s):

Place of employment for each author (university (institute), enterprise
or other companies, city, country), position, academic degree, academic
status (In Russian) postal address and email of each author (In Russian)

Title (In Russian)
Title (In English)

Extended Abstract — the source of information, which is independent
on the paper and which allows Russian and foreign specialists to make
conclusion about the quality of the content of the paper (extended abstracts
must beinformative, original, contain main results of research, structured,
compact — 200—-250 words) (In Russian)

Extended Abstract — the source of information, which is independent
on the paper and which allows Russian and foreign specialists to make
conclusion about the quality of the content of the paper (extended abstracts
must beinformative, original, contain main results of research, structured,
compact — 200—-250 words) (In Russian)
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Key words (In Russian)

Key words (In English)

Text of the paper (In Russian)

Text of the paper (In English) — for foreign authors

References
according to GOST R 7.0.5-2008 and GOST R 7.0.7-2009
(In Russian)

References
according to Template of VINITI RAN
(the combination of English and translated parts of the Russian links)
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Appendix 4

Reference Formats
(according to guidelines of VINITI RAN)

References are given after the text of the paper. The references in the
list must be numbered.

Description of a Paper from Electronic Journal:

Gusev B.V., Falikman V.R., Leistner S., Yoshpa B., Petushkov A.V. In-
dustrial technological research «Development of Russian market of nano-
technological products in construction until 2020». Part 2. Analysis of the
world market. Nanotechnologies in Construction: A Scientific Internet-
Journal, Moscow. CNT «NanoStroitelstvo». 2013, Vol. 5, no. 2, pp. 6—20.
Availableat: http://www.nanobuild.ru/magazine/nb/Nanobuild 2 2013.
pdf (Accessed 31 May 2013). (In Russian).

Note: Volume 1 —2009; Volume 2 - 2010; Volume 3 —2011; Volume 4 —
2012; Volume 5 — 2013; Volume 6 — 2014; Volume 7 — 2015; Volume 8 —
2016 etc.

Description of a Paper from Journal:

Zagurenko A.G., Korotovskikh V. A., Kolesnikov A.A., Timonov A.V., Kar-
dymon D.V. Technical and economic optimization of hydrofracturing de-
sign. Neftyanoe khozyaistvo — Oil Industry, 2008, no. 11, pp. 54-57. (In
Russian).

Description of a Paper from Ongoing Edition (Proceedings):

Astakhov M.V., Tagantsev T.V. Eksperimental’noe issledovanie proch-
nosti soedinenii «stal’-kompozit» [Experimental study of the strength of
joints «steel-composite»]. Trudy MGTU «Matematicheskoe modelirovanie
slozhnykh tekhnicheskikh sistem» [Proc. of the Bauman MSTU «Math-
ematical Modeling of Complex Technical Systems»], 2006, no. 593,
pp. 125-130.
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Description of a Paper with DOI:

Zhang Z., Zhu D. Experimental research on the localized electrochemi-
cal micromachining. Russian Journal of Electrochemistry, 2008, vol. 44,
no. 8, pp. 926—930. doi: 10.1134/S1023193508080077.

Description of Conference Proceedings:

Usmanov T.S., Gusmanov A.A., Mullagalin I.Z., Muhametshina R.Ju.,
Chervyakova A.N., Sveshnikov A.V. Features of the design of field develop-
ment with the use of hydraulic fracturing. Trudy 6 Mezhdunarodnogo Sim-
poziuma «Novye resursosberegayushchie tekhnologii nedropol’zovaniya i
povysheniya neftegazootdachi» [Proc. 6th Int. Symp. «New energy saving
subsoil technologies and the increasing of the oil and gas impact»]. Mos-
cow, 2007, pp. 267-272. (In Russian).

Description of Book (Monograph, Collection):

Lindorf L.S., Mamikoniants L.G., eds. Ekspluatatsiia turbogenerato-
rov s neposredstvennym okhlazhdeniem [Operation of turbine generators
with direct cooling]. Moscow, Energiia Publ., 1972, 352 p. (In Russian).

Kanevskaya R.D. Matematicheskoe modelirovanie gidrodinami-
cheskikh protsessov razrabotki mestorozhdenii uglevodorodov [Mathe-
matical modeling of hydrodynamic processes of hydrocarbon deposit devel-
opment]. Izhevsk, 2002. 140 p.

Description of Translated Book:

Timoshenko S.P., Young D.H., Weaver W. Vibration problems in en-
gineering. 4th ed. New York, Wiley, 1974. 521 p. (Russ. ed.: Timosh-
enko S.P., Iang D.Kh., Uiver U. Kolebaniia v inzhenernom dele. Moscow,
Mashinostroenie Publ., 1985. 472 p.).

Brooking A., Jones P., Cox F. Expert systems. Principles and case stud-
ies. Chapman and Hall, 1984. 231 p. (Russ. ed.: Bruking A., Dzhons P.,
Koks F. Ekspertnye sistemy. Printsipyraboty i primery. Moscow, Radio i
sviaz’ Publ., 1987. 224 p.).
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Description of Internet Source:

APA Style (2011). Available at: http://www.apastyle.org/apa-
style-help.aspx (accessed 5 February 2013).

Pravila Tsitirovaniya Istochnikov (Rules for the Citing of Sources)
Available at:

http://www.scribd.com/doc/1034528/ (accessed 7 February 2013).

Description of Thesis or Abstract of Thesis:

Semenov V.I. Matematicheskoe modelirovanie plazmy v sisteme kom-
paktnyi tor. Dokt, Diss. [Mathematical modeling of the plasma in the com-
pact torus. Doct. Diss.]. Moscow, 2003. 272 p.

Description of State Standard (GOST):

State Standard 8.586.5—2005. Method of measurement. Measurement
of flow rate and volume of liquids and gases by means of orifice devices.
Moscow, Standartinform Publ., 2007. 10 p. (In Russian).

Description of Patent:

Palkin M.V. Sposob orientirovaniia po krenu letatel’nogo apparata s

opticheskoi golovkoi samonavedeniia [The way to orient on the roll of air-
craft with optical homing head]. Patent RF, no. 2280590, 2006.

Description of Unpublished Document:

Pressure generator GD-2M. Technical description and user manual.
Zagorsk, Res. Inst. of Appl. Chem. Publ., 1975. 15 p. (In Russian, unpub-
lished).
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