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HAHOTEXHOAOTUH
:| B CTPOMTEAbCTBE

1l MexpayHapogHas
HayuHO-NPAKTUYe(Kas
on-line koHdepeHyua

Nanobui

HayUHbIA UHTEPHET

Il MEXXAVHAPOAHASAl HAYYHO-NPAKTU4ECKAA
ONLINE-KOH®OEPEHLIUA

«MPUMEHEHME HAHOTEXHOJIOrMM

B CTPOMTEJIbCTBE>
(19-20 CEHTABPSA 2011 r.)

THE THIRD INTERNATIONAL THEORETICAL AND PRACTICAL
ONLINE-CONFERENCE

«APPLICATION OF NANOTECHNOLOGIES

IN CONSTRUCTION INDUSTRY »
(19-20 SEPTEMBER 2011)

Hayunsiit UaTepHeT-:kypHaJ « HaHOTEXHOJOTHH B CTPOUTEJIHCTBE »
(www.nanobuild.ru) coBmectro ¢ Uarepuer-moprajom NanoNewsNet
(www.nanonewsnet.ru) mposesau III Me:xayHapoaHyo HAyYHO-TIPAKTHYECKYIO
online-kondepenuuio «I[IpumeHeHe HAHOTEXHOJIOTHI B CTPOUTEIbCTBE» . B Mepompu-
SITMM MIPUHAJIU yYacTHe Beayliie POCCUIICKYe U 3apy0esKHbIe yUeHble, CIIeI[aJINCThI
BY30B, HAYYHO-UCCJIEOBATEJbCKIUX HHCTUTYTOB M1 HAHOTEXHOJIOTUYECKUX IIEHTPOB,
yYpeskIeHN U IpeanpuaTHii, pupM-IIpou3BOAUTEIe MPOAYKIIUA HAHOUHTYCTPHUH.
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Scientific Internet-Journal «Nanotechnologies in Construction»
(www.nanobuild.ru) and Internet-Portal NanoNewsNet (www.nanonewsnet.ru)
jointly held the Third International Theoretical And Practical Online-Conference
«Application of Nanotechnologies in Construction Industry». Leading Russian
and foreign scientists, specialists of the universities, research institutes and
nanotechnological centers, establishments and enterprises took part in this event.

Karouessie croBa: online-koH@epeHInsa, HAHOTEXHOJOTUN B CTPOUTEILCTBE, HAHOIOKPhI-
THS, HAHOCTPYKTYPUPOBaHIE, HAHOJ00ABKH, HAHOAMCIIEPCHEIE 9MYJIbCUU U CYCIeH3UM, HAHO-
MOAN(PUKATOPEI, HAHOTPYOKM, HAHOM3OJISAINOHHBIE IIOKPLITH.

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

Conpencenarenu oprkomutera I11 Me:xayHapoagHOil HAYYHO-TIPAKTHYECKOM
online-xoudepennuu «IIpyuMeHeHe HAHOTEXHOJIOTHI B CTPOUTEIHCTBE»

Co-chair of organizing committee of the III International Theoretical and
Practical Online-Conference «Application of Nanotechnologies in Construction
Industry»:

T'YCEB Bopuc BaagumupoBuu — riIaBHBIN peJaKTOP SJIeKTPOHHOTO U3TaHU
«HaHOTEXHOJIOTUN B CTPOUTEIBCTBE: HAYUHBIN VIHTEpHET-KypHAI»,
coIIpeziceqaTesIb BLICIIIET0 MHIKeHepHOro coBera Poccuu, IIpesugenT Poccutickoit
u MexayHapOSHOM NHIKEHEePHBIX aKaleMuil, dleH-KoppecnouaeaT PAH,
sxcrept POCHAHO, noKTop TeXHUUYECKUX HAVK, IIpodeccop

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

TEJIUYEHKO Banepuii UBanoBu4 — pexTop HarnonaabHOTO
HMCCJIeIOBaTEeIbLCKOTO YHUBepcuTeTa « MOCKOBCKUH rocyjapCcTBEHHBIN
CTPOUTENLHBINA YHUBEPCUTET», akageMuk PAACH,

3aCJIyKEeHHBIN AeATe] b HayKu PP, TOKTOP TeXHUYECKUX HAYK, IIpodeccop

TELICHENKO Valerij Ivanovich — Rector of National Research University
«Moscow State University of Civil Engineering», Academician of RAASN,
honoured man of science RF, Doctor of Engineering, Professor

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf K cofiepXXaHuio
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OpraHn3aunoHHbIii KOMUTET

BEJIOB Baagumup Biaagumuposud, TOKTOP TEXHUYECKUX HAyK, mpodeccop, coBetHux PAACH,
IIPOPEKTOP I10 HayuHOIT paboTe TBePCKOTO rocyapCcTBEHHOTO TeXHUUECKOTO YHUBEPCUTETA,
3aB. Kadeapoii IPOU3BOICTBA CTPOUTEIbHBIX U3AEJIUN U KOHCTPYKIIUM, [loueTHBI paOOTHUK

HayKu u o0pasoBanus TBepcKoii obaacTu

KAJIFOSKHBIN Cepreii Bragumuposuy, nupexTop JlenapraMeHTa HayUYHO-TeXHIUECKOH SKCIIePTHUSEI,
wieH I[Ipasiaenus OAO «POCHAHO», 1oKTop XUMUYECKUX HAYK, IIPodeccop

HA3SHUMOB Pamrur Kyp6anrajanesuu, TOKTOD TeXHUUECKUX HAYK, ITpodeccop,

pexTop KasaHCKOTo rocyapcTBEHHOTO apXUTEKTYPHO-CTPOUTEIbHOI0 YHUBEPCUTETA

DAJINKMAH Bsauecnas Pysumosuu, Hantmonanbusiit generat PUJIEM B Poccuiickoit @enepamnuu,
wieH Biopo PUJIEM, niepsrblii 3amectuTenb npeacenarensa TK 465 «CrpoutenbeTBo» Poccrangapra,

npodeccop MI'CY

Conference committee

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

of Science and Education of the Tver District

KALYUZHNYI Sergey Vladimirovich, Head of Department of Scientific and Technical Expertise,
Member of the Executive Board of RUSNANO, Doctor of Science (Chemistry), Professor
NIZAMOYV Rashit Kurbangalievich, Doctor of Engineering, Professor, Rector of Kazan State

University of Architecture and Engineering

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

MexxnyHapogHasa HAYy4YHO-
mpakTuueckas online-
KoH(pepennuda «IIpumenenue Ha-
HOTEXHOJIOTUI B CTPOUTEHCTBE »
IIPOBOAUJIACH CJIEYIOIUM 006pasoM.
OpraHusaTopsl 3aIIyCTUIN MeXa-
HusM online-koudepennuu. IToceru-
Tesiu caiToB (Www.nanonewsnet.ru
u www.nanobuild.ru) cmorsu 3a-
IaBaTh BOIIPOCHI yUACTHUKAM KOH-
(hepeHIIM HETTOCPECTBEHHO HA
caiiTe www.nanonewsnet.ru,
a TaKJKe I10 DJIEKTPOHHOM II0UTe
(e-mail: info@nanobuild.ru u e-mail:
empirv@mail.ru). OprkomMuTeT 060011
BOITPOCHI ¥ HAIIPABUJI X YUACTHUKAM.
IIpennaraem Bariemy BHUMaHUIO OTBETHI
YYaCTHUKOB KOH(pEpPeHIINY Ha BOIPOCHI
IIOCeTUTeJel HAIlIuX CalTOB.

he Third International

Theoretical and Practi-
cal Online-Conference «Application
of nanotechnologies in construction
industry» was carried out in the fol-
lowing way. Organizers launched
online-conference. The visitors of the
web sites (www.nanonewsnet.ru and
www.nanobuild.ru) could ask par-
ticipants questions directly at the web
site www.nanonewsnet.ru and also
by e-mail (info@nanobuild.ru and
empirv@mail.ru). Organizing commit-
tee had summarized and sent the ques-
tions to participants to answer. We
are glad to present you the Conference
participants’ answers to the questions of
our website visitors.

—8
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I'YCEB Bopmuc
BaagumupoBuu,
TJIaBHBIN pPeTaKTOpP
3JIEKTPOHHOTO
U3TaHUA
«HanorexHoJOTUH

B CTPOUTEJIHbCTBE:
HayuHbIli UHTEpHET-
JKypHAJ»,
compeaceaaTeab Beiciiero HH;KEeHEePHOT0
coBera Poccun, nmpe3uaent Poccuiickoit
1 MeskayHapoTHOM MHIKEeHEePHBIX
aKajgeMuii, yieH-koppecnougent PAH,
sxcmept POCHAHO, moxTop
TeXHUYECKUX HAYK, Ipodeccop

C ydyeToM TOTO, YTO YYACTHUKH KOH-
(hepennuu oueHb MOAPOOHO OTBETUJIU HA
BOITPOCHI, CBA3aHHbBIE C IPUMEHEHNEeM Ha-
HOTEXHOJIOTUI 1 HAHOMATEPUAJIOB B CTPO-
UTEeJbCTBE, 00Jiee MOAPOOHO OTBEUy Kak
TJIaBHBIA peJaKTOD 3JIEKTPOHHOIO M3Ja-
HudA «HaHoTexHOJIOTHY B CTPOUTETBCTBE:
HayuHbIN MHTepHeT-)KypHaJI» Ha BOMIPO-
ChI, aJIpeCOBaHHBIE PEJAKIINN.

Yeaxncaemana pedarxyus Humepnem-
amyprnana «Hanomexnonozuu 6 cmpou-
menvcmee»!

IIpowy coobwums, ecmv nu ocobvie
mpeb6oéanua Kk mamepuanam, nybéau-
Kyemvim 6 éautem uzdanuu? Yem om-
auvawomesa nyéruKkayul 6 newLamHom
u3danuu om nyb6aruxayuil 6 Hnmepnem-
HYypHane, eciu u mom u 0pyzoi 6xodam
6 «Ilepeuensv 6edyuwux peyen3upyemvLx
HAYUHBLX HYPHANOE U U30AHUL, 6 KO-
mopuvlx 00X HBbL 6bLMb ONYOLUKOGAHBL
OCHOG6Hble HAYYHbLe pe3yrbmambl. Ouc-
cepmayuil Ha COUCKAHUE YUeHbLX cmeTne-
Hell dokmopa u kaHdudama Hayk»?

C. PoguMmoB, CTyIeHT

GUSEV

Boris Vladimirovich,

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

A Scientific Internet-Journal»,
Co-chair of the Higher Engineering
Council of Russian Federation,
President of Russian and International
Academies of Engineering, Associate
Member of RAS, Expert of RUSNANO,
Doctor of Engineering, Professor

Taking into account the fact that
participants of the conference have an-
swered the questions concerning the
implementation of nanotechnologies and
nanomaterials in construction in detail,
as an editor-in chief of electronic edi-
tion «Nanotechnologies in Construction:
A Scientific Internet-Journal» I will give
full answer on the questions addressed to
the editors.

Dear editors of the Internet-Journal
«Nanotechnologies In Construction»!

I would like to know if there are some
particular requirements to the materi-
als published in your edition. What is
the difference between papers published
in printed edition and those issued in
Internet-journal if both editions are
included in «List of the leading review
journals and editions in which the basic
results of Ph.D. and Doctoral Theses are
to be published»?

S. Rodimov, student

—Q

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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VYBakaemsrii C. Pogumos!

TpeboBaHuA K MaTepuajaM, ITyOJIH-
KyembIM B HMHTepHeT-:KypHasne «Hano-
TEXHOJIOTUX B CTPOUTEJBCTBE», OBILIU
oIrpeneeHbl MCXOAA N3 TpeboBaHMU U pe-
KOMEHIAIIUA Pas3JIUYHBbIX ITOKYMEHTOB.
Cpenu Hux: QemepaabHble 3aKoHBI, I'0-
CTr1, mocTaHOBIEHUS TPaBUTEILCTBA PD,
HAI[MOHAJIbHBIE CTAaHJAPThI, KPUTEPUU
LIS BKJIIOUEHUSA B IIepeUeHb BeAYIIUX pe-
IEeH3UPYEMBIX HAaYUYHBIX KYPHAJIOB U U3~
IAaHUHA, B KOTOPBIX JOJIMKHEI OBITH OITYOJIM-
KOBaHbI OCHOBHBIE HayUHbI€ Pe3yJIbTaThl
auccepTaluii Ha COMCKaHNe YUYeHOHU cTe-
IIeHW JOKTOpa W KaHAWIaTa HAyK W IP.
Penmakiusa usgaHus IOCTOSAHHO ITPOBOIUT
paboTy IO MOBBIMIEHUIO KauecTBa IIy0JIn-
KyeMbIX MaTepraJIOB U MU KA JKypHaJa,
YTO IPUBOAUT K M3MEHEHUIO HEKOTOPBIX
TpeboBaHuii. Hampumep, 114 BKIIOUEHUA
TeKyIux HoMepoB HMHTepHeT-:KypHaJa
B MEXIYHAPOAHYIO CHCTEMY IIUTHUPOBA-
HuA Scopus OudrmorpadpmuecKmii CHUCOK,
HaumHadA ¢ BeinycKa Ne 5/2010, mpuBo-
IUTCA W Ha aHTJINNCKOM aA3biKe. [[pyroit
IIPUMED — CEePhEIHBIM MPENATCTBUEM IJIA
myOJMKAIIUY MaTepPuaioB MHOCTPAHHBIX
aBTOPOB O JOCTUKEHUAX 3a PyOesKoM sAB-
Jsiica s3bIKoBoii Oapbep. IlosTomy pe-
MTaKIIMOHHBIN COBET MPUHAJ pPeIIeHue ob
usMeHneHuu ¢ Beinycka Ne 2/2011 cTpyk-
TYyphl MaTepUaJiOB IJA TAKUX aBTOPOB:
TEKCT CTAaThbU MOXKET ITyOJIMKOBAThCA Ha
aHrauiickoMm fAsbike. Ilopagoxk myoOamKa-
W MaTepuaJioB B 3JIEKTPOHHOM wu3Ja-
HUU «HaHOTeXHOJIOTMY B CTPOUTEJILCTBE:
HayuHbIli VIHTepHeT-:KypHaJI» IPUBEIEH
B mepeuHe TpeboBaHUl K 0(GOPMJIIEHUIO
MAaTEPUAJIOB U YCJIOBUAX IIPEINCTABICHUA
craTey I mMyOJuMKaIliil — BCE DTO MOMK-
HO HAWTHU B KaXKJJOM HOMEpPE U3AaHUA 1 Ha
caiite (www.nanobuild.ru).

IIyonukanmum B 5JI€KTPOHHBIX Hayu-
HBIX U3JAHUAX OTJIUUAIOTCA OT IMeUaTHBIX
TEM, YTO aBTOpPaM BBIJAIOTCSA CIPABKU

Dear Mr. Rodimov!

The requirements to the materials pub-
lished in Internet-journal «Nanotechnol-
ogies in Construction» were determined
from the requirements and recommenda-
tions in different documents. These are:
federal laws, GOSTs, RF government
regulations, national standards, criteria
for inclusion in the list of the leading re-
viewed scientific journals and editions in
which main scientific results of the Ph.D.
and doctoral theses are to be published.

The editors are constantly working on
improving the quality of published ma-
terials and journal’s image, that results
in changing some requirements. For ex-
ample, in order to include the current is-
sues of Internet-journal in the interna-
tional system of citing Scopus, from the
Ne 5/2010 all references are given in Eng-
lish. Another example — language bar-
rier is a serious obstacle for the foreign
authors who decided publish materials on
their achievements. That’s why the Edi-
torial Council made a decision relating to
the materials structure for such authors:
from the issue Ne 2/2011 the text of the
paper can be published in English. The
procedure of materials publication in elec-
tronic edition «Nanotechnologies in Con-
struction: A Scientific Internet-Journal»
is presented in the list of requirements
and conditions for materials applied to
publication — all these points are given in
every issue of the edition and at the web-
site (www.nanobuild.ru).

The publications in electronic editions
differ from those in printed press by the
reference given to the authors by FSUE
STC «INFORMREGISTR » of Ministry of
Communication and Mass Media of The
Russian Federation. This reference con-
tains identification number of publica-
tion. Moreover registered publications
are included in «Information bulletin of

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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dI'VII HTII, «<MH®OPMPETUCTP» Mu-
HUCTEPCTBA CBA3UM U MACCOBBIX KOMMY-
HuKanuii P® c¢ uaeHTH(GUKAIIMOHHBIM
HOMepoM myOosukainuu. Kpome Toro, 3a-
perucTpupoBaHHbIE IYyOJMKAIUU IIPEn-
craByieHbl B «MH(poOpManimonHom GroJiie-
TeHe 3JeKTPOHHBLIX HAYUYHBIX MU3JaHUN»,
pasmenienHoM Ha caute DPI'VII HTI]
«MH®OPMPEI'CTP». Ily6aukamuu
B HWurepHer-:KypHaie <«HamoTexmoJ0-
TMX B CTPOUTEJBCTBE» YUUTBHIBAIOTCA
IIpU 3aIluTe OUCCEPTAIUi (IIPUCBOEHUU
YUYeHOTO 3BaHUA) IIPU YCJIOBUU YyKasa-
HUSA B MaTepuajiaXx aTTecTal[MOHHOTO
JIejia HOMEpPa PEeTUCTPaIlii 3JIEKTPOHHO-
ro ugganua B PI'VII HTI[ «MHDPOPM-
PETUCTP» wu wumeHTUGUKAIIMOHHOTO
HOMepa ITyOJIMKAIuK, IIPUCBAUBAEMBIX
DI'VII HTIT «MH®OPMPET'UCTP». Ho-
mep perucrtpanuu usganus Ha 2010 rog —
0421000108, va 2011 rox — 0421100108,
Ha 2012 rog — 0421200108.

MWHWUCTEPCTBO CBA3M U MACCOBbIX
KOMMYHUKALMA POCCUIACKOW ®EAEPALIMN

GEAEPANBHARA CNYXEBA MO HAL3OPY N
B COEPE CB53W, UHOOPMALIMOHHBIX TEXH onorun
W MACCOBbIX KOMMYHUKALIMWA

@ryn HTY "MHGOPMPErMCTP"

DEMO3UTAPUA SNEKTPOHHBIX N3[AHUIA
PET'MCTPAITMOHHOE CBUJIETEJIbCTBO

Ne 477

oT «16» ceHTabpsa 2011 .

F BblAaH0 Ha Hay4HOoe nifaHue
«HaHOTEeXHONOrMM B CTPONTENLCTBE: Hay4HbIlA NHTepHeT-
KypHan».
Agpec paamelenua B cetu Mnteprer.

http://nanobuild.ru

YupeauTens (M3narens):
06wecTBO C OrpaHNYEHHOR OTBETCTBEHHOCTLIO «LleHTp
Hoewbix Texvonoruit «HanoCTpoutenscTBO»»
Wapanue saperucTpuposaHo «16» centabpa 2011 r. v emy npuceoer
HOMEp rocyAapeTBeHHON perucTpauun 0421200108
Peructpauwn aeficteutensha 8 Tedene 2012 roga.

wpekrop ®rYMN HTL "UHdopmpernctp”

w {—~  EWKoanoea

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf

electronic scientific editions» at the web-
site of by FSUE STC «INFORMREGIS-
TR». Papers published in Internet-jour-
nal «Nanotechnologies in Construction»
are given proper weigh when defending
a thesis (giving academic status) on con-
ditions that the edition’s registration
number in FSUE STC «<INFORMREGIS-
TR» and paper’s identification number
given by FSUE STC «INFORMREGIS-
TR» are referred in the certification file.
Edition’s registration number in 2010 —
0421000108, in 2011 — 0421100108, in
2012 -0421200108.

enepanbias cIy&da N0 NAA30PY B cdepe CBA3M,
TeXHOJOrHii 0 \
(Pockomnajzop)
HAYYHO - TEXHHYECKUI DEHTP “HH®OPMPEFHCTP"

107553, M

a, ya. b, Ueprimosexas, .21, c1p. 1, mex/haxc: (499)160-93-48, E-mail: info@inforeg.ru

Ne 4/1025 o1 10.11.2010 VISA4TE MO TEXTPORHOTO HAYSHOTO W3TaHIs
«HUOTEXNOIOr N B CTPOUTELCTBE: HAYWHEL HHTCPHCT-KypHAT

N roc. pernctpauwin 0421000108

CoobliaeM Bam, 4TO CTaThH, MpejcTaBicHERie B Ne 4 (8) 2010 (mspewenne ot 10.11.2010),
LIDOLLII PErHCTPAILIIO 1 1M IPHCBOCIb ILACHTIAMKAINIO AbIC HOMCPa:

Ne Homep
/n
1

ABTOp(), CTaThA

0421000108001 ByGenicos O.A., Ketop A.A., Keton I1.A., Keton F0.A.,
JloGacros C.B.
Ciires meskor o MaTepiana i3
HIPHPOZHOTO aMOPHOTO OKCHAA KPEMHHS C LANIOpazNepHOlt
HopucTOCTHIO

2 0421000108\0012  Beios B.B., Hosnucrkora T.B., O6pasitos U.B.
CHIDBCBBIX Ha
OCHOBE MHHEPA/ILHEIX BA/KYLHX BEWECTS

3 04210001080013  Vpxanosa JLA., Jixacaparor C.A., Homoes A.B., JIsiraenos B.11.
it GeTon ¢

MondrKatopos

4 04210001080014  Mpachimi I'.C.
[aySHEIC OTKDBITIA B MHKDO- # HAHOTPHOOTIOTH.
DeHOMEHONOTHICCKHIC OCHOBLI KBAHTOROH TCOPHI TPCHUS

W/ EJ. Kosnona

Venommrrems Muporiosa E.C.
Ten. (499) 160-03-49

11 -
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Yeaincaemvie ywacmHuxu Kongpepen-
yuu!

ITonamno, wumo online-xkongepenyuu,
KaK u 6cé «online» 6 Hacmoawee épemsa
04€eHb CO6peMeHHO. A HACKONLbKO maKas
¢gopma npoeedenusn KoHpepeHUUU 3I-
¢pexmuena?

P. KazaeB, YkpauHa

B uem mpeumyinecTBa oHJIaNH-KOH(De-
peHImi?

OnnaliH-KOH(MEpPeHIIuA — 5TO COOBI-
THe, KOTOpOoe IIPOXOAUT B B3aJaHHOM
IIpOMeKyTKe BpemeHu. Ilpum sTom BO3-
MOJKE€H PEeXKHM, KOTrJa BOIPOCHI MOYKHO
3aaTh 3apaHee, JU0O TOJBKO BO BpeMsA
IIPUCYTCTBUS OPTaHM3ATOPOB Ha cairTe.
Hanpuwmep, uagopmanusa o 1II Mexnay-
HApOAHOW HAYYHO-IPAKTUUYECKOH on-
line-xkoudepeunuu «IIpumenenue Ha-
HOTEXHOJIOTUA B CTPOUTEJILCTBE» ObLIa
pasmeilriena Ha PenepasbHOM MHTEpHET-
nmoprase <«HaHoTexHOJOTMM U HAaHO-
MaTepUuaJbl» (www.portalnano.ru),
Nurepuer-pecypcax OpPTaHU3aTOPOB
(www.nanonewsnet.ru, www.nanobuild.
ru), "Ha caiiTtax Poccuiickoii mHKeHeD-
HOoM akamemuu (www.rae-info.ru), Ha-
IIUOHAJIBHOTO HCCJIeq0BATEIbCKOTO
yHuBepcurteta «MOCKOBCKUII rocynap-
CTBEHHBIA CTPOUTEJbHBIA YHUBEPCUTET »
(www.mgsu.ru), llemaprameHTa rpajmo-
CTPOUTEJHHON MOJUTHKH Topoma Mo-
ckBbl (Www.stroinauka.ru) u ap. Csou
BOIIPOCKHI IO 3JIEKTPOHHOI mouTe (e-mail:
info@nanobuild.ru m empirv@mail.ru)
CMOTJIM 3apaHee 3aJaTh PYKOBOIUTEJU
opraHmsanuii, WHKEeHEePbI-CTPOUTEJIH,
IpeanpuHNMATEH, IIpenoaBaTe i,
aCIUpPAaHThl, CTyAeHTbl. OpPrKOMHUTET
0000IIT1JI BOITPOCKHI ¥ HAITPABUJ UX YUaCT-
HUKaM, KOTOPbIe OTBETUJIX Ha HUX B 3a-
ITaHHOM IIPOMEKYTKE BpEMeHH!.

s mpodeccrnoHaJIOB OTpacau TaKas
KOoH(pepeHIIUA — (PAKTHUUYECKUN BUPTYyaJb-

Dear participants of the conference!
It is clear that online-conference is a
very up-to-date thing like all «online»
things.
What is the effectiveness of such form
of conference?
R. Kazaev, Ukrain

What are the advantages of online-
conferences?

Online-conference — the event taking
placein the predetermined period of time.
Atthatitispossible tohold the conference
in such a way when questions are asked in
advanceoronlywhenorganizersareatthe
website. For example, information on IIT
International Theoretical and Practical
Online-conference «Application Of Nan-
otechnologies In Construction Industry»
was published at Federal Internet portal
«Nanotechnologies and nanomaterials»
(www.portalnano.ru), organizers’ In-
ternet resources (www.nanonewsnet.ru,
www.nanobuild.ru), at websites of the
following organizations: Russian En-
gineering Academy (www.rae-info.ru),
National Research University «Mos-
cow State University of Civil Engi-
neering» (www.mgsu.ru), Department
of TUrban Planning Policy of Moscow
(www.stroinauka.ru) and other. Using
email address (info@nanobuild.ru and
empirv@mail.ru), heads of different
organizations, engineers and builders,
businessmen, lecturers, post-graduates
and students could ask their questions
beforehand. Organizing committee sum-
marized all questions and sent them to
participants who replied to them within
the predetermined period of time.

For industrial professionals such con-
ference is in fact a virtual round-table
discussion. It is the place where col-
leagues not depending on their geograph-

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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HBIN Kpyrablit ctos. Mecto mya oOie-
HUS C KOJIJIeraMUd BHE 3aBUCUMOCTHU OT
UX reorpaduuecKoro pacIioJ0oKeHnA, e
MOJKHO HAIIPAMYIO Y3HATD TO, UTO OOJIBIIIE
BCETO HMHTEpecyeT Jmojeii, paboTaromnimx
B JaHHOM o0sacTu. OTHO U3 IPEUMYIIEeCTB
OHJIaTH-KOH(MEPEHIIUN 3aKJII0UAETCA eIlé
¥ B TOM, UTO Ha 9TO He 3aTPauyNBAIOTCA Jie-
He)KHBIe CPEJICTBA, UTO OUEHBb BasKHO B CO-
BPEMEHHON HEeNpPOCTON SKOHOMUUYECKOM
CUTYyaIlUU.

IloaTBep:xaeHEM a(PPeKTUBHOCTHU
MIPOBeeHNsA HayYHO-IPaKTHUUYECKOH on-
line-koudepennuu <«IIpumenenue Ha-
HOTEeXHOJIOTUII B CTPOUTEJbCTBE» SBJIA-
IOTCS: yBeJWUeHWe M3 r'ojla B I'OJ UucJa
CIeIUAaJIICTOB, MIPUHUMAIOIUX yYacTue
B KOH(EpEeHIIUW; paclIIiupeHue Treorpa-
(bum y4uacTHUKOB; IIOJOKUTEJIbHBIE OT-
3bIBBI O MEPOUPUATUN CIIEIHAJHNCTOB
HAHOWMHIYCTPUU ¥ CTPOUTEJIHLHOH OT-
pacau; pocT mocelmfaemoctu WHTepHeT-
pecypca www.nanobuild.ru, Ha KoTopom
OyOJUKYIOTCA MaTepuasibl KOH(EpeH-
U HA PYCCKOM U aHTJIMHCKOM A3BbIKaX.
AHanus mocemnaeMOCTH U WCIIOJIb30Ba-
Hus MaTepuayioB HHTepHeT-pecypca
www.nanobuild.ru nmpuBegensr B Tabam-

me [1].

Yeaxncaeman pedarxyus Hunmepnem-
awcyprana «Hanomexnonozuu 6 cmpou-
menbvcmee»!

Ecmb nu y 6awezo usdanua umnaxm-
¢axmop PUHI[? Ecnu ecmbd, KAk OH CO-
OMHOCUMCA K UMNAKM-PAKMOPY MAKUX
U36€CMHBLX 6 CMPOUMENLbHOI ompacau
aypranos, kax «CmpoumenvHbvle ma-
mepuanviy u «IIpomviutnennoe u zpasic-
danckoe cmpoumenbvcmeo»?

H. KaioeB, acmupauT

VBaxaewmsbril 1. Kiaroes!
Ns3BecTtHo, uTo Poccuiickuii mHIEKC
HayuHoro 1nutupoBanus (PUHIL) -

ical location can directly get information
on the topics most people of this sphere
interested in. One of the advantages of
online-conference is that it doesn’t re-
quire finance and that is of great impor-
tance considering the current economic
conditions.

These are some proofs confirming
the efficiency of theoretical and prac-
tical online-conference <«Application
Of Nanotechnologies In Construction
Industry»: from year to year increas-
ing number of specialists taking part
in the conference; widened geography
of participants; positive comments on
the event received from the special-
ists of nanoindustry and construction;
growth of traffic for Internet resource
www.nanobuild.ru where conference
materials are published in Russian and
English. Analysis of the traffic and the
use of Internet resource www.nanobuild.
ru materials are shown in table [1].

Dear editors of the Internet-Journal
«Nanotechnologies In Construction»!
Has your edition got impact factor of
Russian index of scientific citation? If
it has, how does this impact factor cor-
relate with ones of such famous editions
in construction as «Construction mate-
rials» and «Industrial and Civil Engi-
neering»?

I. Kliuev, post-graduate

Dear Mr. Kluev!
It is known that Russian index of sci-
entific citation (RINZ) — is the national

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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Tabauua

COUNTRY 2009 2010 COUNTRY 2009 2010
Russian Federation 2226,00 44189,00 Georgia 1,00 29,00
The USA 852,00 4606,00 Iran 1,00 29,00
Ukraine 60,00 1989,00 Indonesia 1,00 28,00
Netherlands 67,00 1313,00 Canada 9,00 28,00
Germany 1094,00 1183,00 Japan 1,00 28,00
Great Britain 38,00 729,00 Brazil 1,00 26,00
Romania 53,00 634,00 Armenia 1,00 25,00
Belarus 33,00 481,00 Finland 2,00 22,00
China 10,00 459,00 Taiwan (China) 1,00 21,00
Kazakhstan 10,00 435,00 Slovenia 1,00 20,00
Spain 18,00 402,00 India 1,00 19,00
Norway 1,00 231,00 Republic of Korea 1,00 17,00
Mongolia 1,00 221,00 Czech Republic 4,00 15,00
Poland 12,00 198,00 Singapore 1,00 13,00
Italy 15,00 174,00 Tajikistan 1,00 13,00
Latvia 26,00 141,00 South Africa 1,00 13,00
Uzbekistan 5,00 128,00 Malaysia 1,00 11,00
Vietnam 1,00 117,00 Nigeria 1,00 9,00
Bulgaria 4,00 115,00 Australia 2,00 8,00
Kyrgyzstan 4,00 107,00 Denmark 1,00 8,00
Switzerland 3,00 101,00 Luxembourg 1,00 5,00
Belgium 1,00 90,00 Seychelles 1,00 5,00
Moldova 5,00 76,00 Turkey 1,00 4,00
Iceland 1,00 66,00 Philippines 1,00 4,00
Azerbaijan 4,00 64,00 Ireland 1,00 3,00
Colombia 1,00 50,00 Austria 1,00 2,00
Lithuania 6,00 49,00 Argentina 1,00 2,00
France 7,00 48,00 Hong Kong 1,00 2,00
Bosnia and Herzegovina 8,00 46,00 Jordan 1,00 2,00
Hungary 1,00 43,00 Kenia 1,00 2,00
Sweden 1,00 41,00 Egypt 1,00 1,00
Slovakia 1,00 39,00 Saudi Arabia 1,00 1,00
Thailand 1,00 37,00 Albania 1,00 1,00
Estonia 2,00 34,00 Monaco 1,00 1,00
Israel 12,00 31,00 Senegal 1,00 1,00
Mexico 1,00 31,00 Tunisia 1,00 1,00
Greece 3,00 29,00 Turkmenistan 1,00 1,00

e (4
http://nanobuild.ru/magazine/nb/Nanobuild_5_2011.pdf K copiep XaHuio
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9TO HaIMOHAJbHAA WHMOPMAIMOHHO-
aHaAJIUTUUYeCKasd CHUCTEMAa, aKKyMYyJIHUpy-
omias 6oJsiee 2 MUJIJIHMOHOB ITyOJIHKAITANA
POCCHUIICKUX aBTOPOB, a TakK:kKe HHQOP-
MaIMI0 O IUTUPOBAHUM 3TUX NyOJIUKA-
muii u3 6osee 2000 poccuiicKux KypHAa-
goB. OHa mpegHa3HaUeHa He TOJBKO IJIA
OIlepPaTUBHOTO O0OecIeueHus1 HaAyUYHBIX
WCCJIEJOBAHUM aKTyaJbHON CIPaBOYHO-
oubmorpaduuecKoin nH@OpMAaIIA-
efl, HO dABJAETCA TaKKe U MOITHBIM
UHCTPYMEHTOM, TO3BOJAIIIAM  OCY-
IIIeCTBJATh OIEHKY PpPe3yJbTaTUBHOCTU
1 9(p(PeKTUBHOCTHU AeATEJIbHOCTH HAYIHO-
HUCCJIeIOBATEIbCKUX OPraHU3aIluil U yue-
HBIX, OIIEHKY YPOBHS HAYYHBIX }KYPHAJIOB
u t.n. Umnaxkr-gpaxktop PUHII nosBosnser
1o (hopMaIbHBIM ITPU3HAKaM CPaBHUBAThH
pasHbIe JKypPHAaJbl U HCCJIeIOBATEIbCKIE
TPYIIIBI.

CrexyeT OTMETHUTL, 4YTO He Y BCeX
JKypHaioB nepeuns BAK ecTb mMIaxT-
daxkTop PUHIIL. ¥ HWuTepHer-:KypHaJaa
«HaHOoTexHOJIOTUY B CTPOUTEIHLCTBE» OH
ecTb. I1o TaHHBIM HAYYHOU DJEKTPOHHOM
oubamorexu (www.elibrary.ru) ummaxr-
(axTOpHI PUHII-2010 WuTrepHer-
)Kypuaia «HaHoTexHOJOTUM B CTPOU-
TeJbCTBE» W KYypHaJoB «CTpouTesbHBIE
MaTepuaabl» U «IIpoMblIlIeHHOE U Ipask-
JTaHCKOE CTPOUTEJbCTBO» HAXOAATCH,
IpaKTUUYECKU, Ha OJHOM YypPOBHE (II0 CO-
croaauio Ha 20.09.2011r.).

information and analytical system stor-
ing more then 2 millions of publications
of Russian authors as well as the infor-
mation on these publications citation
from more than 2000 Russian journals.
It is used not only to provide researches
with relevant information. It is rather
powerful tool to evaluate the effective-
ness of research institutions and sci-
entists’ activity, level of journals, etc.
RINZ impact factor allows us to compare
different journals and research teams by
formal characteristics.

It should be noted that not all journals
from the list of High Certification Com-
mission have RINZ impact factor. And
Internet journal «Nanotechnologies in
Construction» hasit. According to scien-
tific electronic library (www.elibrary.ru)
RINZ-2010 impact factors of Internet
journal «Nanotechnologies in Construc-
tion» and such editions as «Construction
materials» and «Industrial and Civil En-
gineering» are practically at the same
level (on the state of 20.09.2011).

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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TEJIUYEHEKO
Baaepuit UBanoBuu,
TOKTOP TeXHUYECKUX
HayK, nmpodeccop,
akagemux PAACH,
peKTop
HamuouaasHOTO
HCCJIEeq0BATEIbCKOTO
MockoBCKOTO
TOCYJapPCTBEHHOTO CTPOUTEJIHLHOTO
YHHUBEpPCHUTETa

Bonpoc évt60opa mexnonozuu cmpou-
menbcmea cobcmeennozo doma 6cmaém
neped mHozumu zpayxoanamu. Hymxcno
au 6pamv 6 paciém HwacmhHomy 3aKa3-
YUKY 603MONHOCMU HAHOMEXHON02UIL?
Hnu ecé e noxa eépema ux npaxmu-
4eCK020 NPUMEHEHUA 6 IMOM ceKmope
cmpoumenbcmeéa He npuuLio?

Baagumup BanoBUY, mHIKEHED

Besyc10BHO, HAHOTEXHOJIOTHUS B CTPO-
UTEJbCTBE MMEeT OUYeBHIHLIE IIepCIeK-
TUBBI. OTO CBS3aHO C MIEHTUYHOCTHIO
IIPOIIECCOB, IIPOUCXOAANINX IPU CUHTE3E
HAHOPa3MepPHLIX 00beKTOB U IIPU IPOMU3-
BOJICTBE CTPOUTEJLHOro Marepuaiaa. Ta-
KUM 00pasoM peIraiTcs 9KOJOTUUYECKUue
BOIIPOCHI HAHOTEXHOJIOTNH, KOTOPhIE 0CO-
0€HHO AaKTyaJbHBLI IPU HKCIOJb30BAHUU
CUHTE3MPOBAHHBIX HaHouacTurl ((QpyJLie-
PEHOB, HAHOTPYOOK u Ap.). B mMupoBoit
MIPaKTHUKe TaKoe SKOJOrMYHOoe HalpaBJe-
Hue HasBaHo «The modern environment
friendly nanotechnology». Ve ceituac
paspaboTaHbl BHICOKOIPOUHBIE MaTepua-
Jbl, IIPUMEHEeHHe KOTOPBIX O0EeCIeuuT
YMeHbIIIeHIe TeOMEeTPUUYECKUX Pa3MepoB
KOHCTPYKIIUHU, 4, CJIeL0BaATEeIbHO, YMEHb-
IIIeHNe ee MacChl C OUEBUAHBIMU IIOCJIE]-
creusamu. Ho, Kak u Bce HOBoe, BHeIPEHIE
TaKUX MATEPUATIOB IIPOMCXOJUT MHEPI[U-
oHHO. Hy’KeH mepecMOTp HOPMATUBOB,
METO/I0OB IIPOEKTUPOBAHUSA 1 T.J.

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)

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

Undoubtedly, nanotechnology in con-
struction has apparent prospects. This is
due to the identity of processes, taking
place in synthesis of nanodimensional
objects and in manufacturing building
materials. In this way ecological prob-
lems of nanotechnology are solved, these
problems are of current importance when
using synthesized nanoparticles (fuller-
enes, nanotubes, etc.). This ecological
branch is called «The modern environ-
ment friendly nanotechnology» in the
world practice. Today high strength ma-
terials have already been developed, and
their application is to provide decrease of
geometrical sizes of structure and hence
lighten its mass with an evident results.
However the implementation of such
materials as it always happens with new
developments is an inertial process. One
needs review of codes, design methods,
etc.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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Yeaxcaemvie xonnezu!

O0num u3 OCHOBHBLX Ycrosull
ycneurHozo 6HedpeHUA HAHOMEXHO-
n02ull 6 CMpPOUmMenbCmeo A6LAEMCA
modepHu3ayua u nosviulenue od6pa3o-
64MenbH020 YPOE6HA 6 IMOU obracmu.
IIpumenenue nanomexnonozuil 6 cmpo-
umenvHOM npou3eodcmee yYyenruiuéa-
em nompe6HOCMb 6 6bLCOKOKEANUDU-
yuposaHHubvLx kKadpax. Kakxum obpa3om
amo peanuiyemcsa HAUWUMU YHeOHbLMU
3aeedenuamu?

Bacuauii I'ycapeHko,
mpernojaBaresib, . OpeHbypr

AOGcouioTHO TpaBUJIbHAA IIOCTAHOBKA
Bomrpoca. O HOM 13 IPUYUH CAEPKUBAHUSA
BHEIPEHUA HAHOTEXHOJIOTUH B CTPOUTEb-
HOM OTPAaCJIi — OTCYTCTBUE MHKEHEPHBIX
BBICOKOKBAJIM(UIIMPOBAHHBIX  KaJpOB.
Hna pemenus atoir mpodsembr B Haruo-
HAJbHOM HCCJIEJJOBATEJILCKOM MOCKOB-
CKOM TOCYJapCTBEHHOM CTPOUTEIHHOM
YHUBEPCUTETE HaUaTa IIOATOTOBKA Oaka-
JIABPOB M MATHUCTPOB II0 CHEIUAJIHI3AI[UN
«Hamomarepuasbl ¥ HAHOTEXHOJOTHU
B cTpouTeJabCcTBe» HampaBieHusa 270800
(CrpoutenscTBOo, mpoduiab IIpoussBon-
CTBO W IPUMEHEHWEe CTPOUTEJbHBIX Ma-
TEPUAJIOB, WUB3MEJIUNA U KOHCTPYKIIUI).
Kpome Toro, B yHHBepcuUTeTe OpPTraHU30-
BaH HAy4YHO-00pas3soBaTEJbHBIA IIEHTP IO
HampaByeHuio « Harnorexuomoruu» (HOLL
HT), xoTopslit 000pyA0BaH YHUKAJIBLHBIM
HUCCJENOBATEIbCKUM UM WCHBITATEJIbHBIM
obopymoBanuem. Ha saTom o6opymoBaHUU
CBOU MCCJIEJOBAaHUA MOTYT IIPOBOAUTH HE
TOJIBKO CTYIEHTbI, aCIIMPaHThI, TOKTOP-
aHTBHI U COTPYAHUKU YHUBEPCUTETA, HO U
Hay4YHbIe KOJIJIEKTUBEI APYTUX By30B. VH-
dopmamnuro o HOIl HT mo:kHO TOTYyUYnTH
mo agpecy: www.nocnt.ru.

Dear colleagues!

One of the main conditions for suc-
cessful implementation of nanotech-
nologies in construction is to modernize
and increase educational level in this
field. Application of nanotechnologies
in construction production raise the
need in highly qualified staff. How do
our educational institutes realize this
condition?

Vasily Gusarenko, lecturer, Orenburg

You posed the question absolutely
right. One of the reasons why applica-
tion of nanotechnologies in construction
is restrained is the absence of high quali-
fied engineering specialists. To solve
this problem National Research Moscow
State University of Civil Engineering
has started training bachelors and mas-
ters by specialization «Nanomaterials
and nanotechnologies in construction»
of direction 270800 (Construction, type
Manufacture and application of build-
ing materials, products and structures).
Moreover scientific and educational cen-
ter «Nanotechnology» has been estab-
lished at the university. It is equipped
with unique research and test facilities.
Not only students, post-graduates, per-
sons working for doctor’s degree and
university’s employees but also research
teams from other universities can use
this equipment. You can find additional
information about scientific and educa-
tional center «Nanotechnology» at the
website: www.nocnt.ru

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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30pascmeyiime, yéaixaemoie yiacm-
HUKU KoH(epenyuu!

Ilosaeénenue raxux HanonpodyxKmos,
OomHocAuUXCA K MmexHonozuu 6emoHa,
MOMHCHO oxcudamdvb 6 b6audcatiuiue 2006l
6 mupe u 6 Haulell cmpane?

Bagum Biacos, TexHOJIOT

PaszBuTre HaHOTEXHOJIOTUU B CTPOU-
TeJIJbHOM MAaTepuaJIOBeIeHUUN pasBUBAET-
cA mocTaTouHO aKTuBHO. Hax Teopetuue-
CKUMU W IIPAKTUYECKHMMU BOIIPOCAMU €€
BHEIPEHUsS B IPAKTHUKY CTPOUTEJTHHOTO
IIPOU3BOICTBA paboTaeT 00JIbIIOe KOJUe-
CTBO HAYYHBIX KOJIJIEKTUBOB B PA3JIUYHBIX
yHuBepcurerax. IIpoBomuTcsa ocHaIlle-
Hue JiabopaTopuii COBPeMEHHBIM Hay4-
HBIM U UCIIBITATEJbHLIM 000PYIOBaHUEM,
B YaCTHOCTH, TaKOH IIeHTP co3gad B Mo-
CKOBCKOM TOCYJapCTBEHHOM CTPOUTEJb-
HOM yHuUBepcureTe (MH(GOPMAIIUIO MOXKHO
MOJIYYUTh IO afipecy: www.nocnt.ru). Kak
IPaBUJIO, AJUTEIHLHOCTh MHHOBAIIMOHHO-
r'o IIpoliecca 3SHAYUTENbHA, T.K. BKJIIOUYAET
HAYYHBIN OUCK, OTPAOOTKY TEXHOJIOTUU
U ee BHeJIpeHUE B IIPOU3BO/ICTBO, KOTOPOE
YacTO He TOTOBO K OCBOEHUIO BBICOKOTEX-
HOJIOTUYHBIX HOBaIlMil KaK IO IIPUYUHE
OTCYTCTBUSA COBPEMEHHOT'O TEXHOJIOTUYE-
CKOT'0 000pYyAOBaHMUA, TAK U IIO0 IIPUUYNHE
OTCYTCTBUSA HOJATOTOBJIEHHBIX CIIEI[HAJIN-
ctoB. ITosaromy mepenq MI'CY mocraBieHna
3aJlaua KOMILJIEKCHOTO PEIIIeHU I 3TOU IIPO-
O0JieMbI: cOo3JaHWe HOBAIIUUA U IIOATOTOB-
Ka CIIeIMaJNCTOB, CIOCOOHBIX HAJIAAUTh
BBICOKOTEXHOJIOTUYHOE  IIPOM3BOICTBO.
B nacrosamiee spema B MI'CY mpoBogAaTcsa
nccJieJOBaHUA, HAIIpaBJI€eHHbIE Ha TOBBI-
meHue 0e30IIaCHOCTU, MJOJITOBEUHOCTH,
SKOJIOTUUYHOCTHU U 9HEePros(pPeKTUBHOCTHU
CTPOUTENbHBIX MaTepuajJoB. B uyacTHO-
cTH, pasdpabaTbIBaloTCAa 9HEPTod(PEKTUB-
Hble TeMJIOU30JSAIIMOHHLIE MAaTepuasbl
Ha MUHEPaJbHON OCHOBe, oOJajaroriue
HUB3KOU TeILJIONPOBOIHOCTHIO, COPOI[MOH-

Good afternoon, dear participants of
the conference!

What nanoproducts pertaining to
concrete technology are expected to ap-
pear in the world and our couniry in
near future?

Vadim Vlasov, technologist

Nanotechnology in construction sci-
ence of materials is developing rather
rapidly. A great deal of research teams
in different universities is working on
theoretical and applied issues concerning
its implementation in construction pro-
duction. Laboratories are being equipped
with modern scientific and test facilities,
in particular, such center was created in
Moscow State University of Civil Engi-
neering (you can get more information
here: www.nocnt.ru). As a rule, the pe-
riod of innovative process is rather long,
as it includes scientific search, technol-
ogy refinement and its application into
production which is often not ready to
adopt high technological novations due
to either of reasons - the absence of mod-
ern technological equipment and lack of
trained specialists. Therefore MSUCE
was posed a task to find complex solution
for this problem: to create novations and
train specialists which are able to set high
technological production. Today MSUCE
is carrying out researches aimed at in-
creasing of safety, durability, ecological
characteristics and energy efficiency of
building materials. For instance, among
development are: energy efficient heat
insulating materials on the mineral ba-
sis possessing low thermal conductivity,
sorption humidity and improved noise
absorption; nanodimensional organic
and mineral modifiers for road concretes;
nanometric metal and mineral biocidal
additives for lacquer materials, building
mortars and concretes functioning under

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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HOM BJIAKHOCTHIO 1 TOBBIIIEHHBLIM IIIy-
MOTIOTJIOIIleHeM, HaHOpa3MepHbIe Oop-
raHoMIHepaJbHble MOAU(PUKATOPHLI IJIs
JTOPOKHBLIX OETOHOB; HAHOMETPUUYECKIE
MeTa/JIJIOMUHepaJbHble OMOMUIHLIE [0-
0aBKU IJIg IAKOKPACOUHBIX MAaTepPUAJIOB,
CTPOUTEJbHLIX PACTBOPOB 1 OETOHOB, pa-
0OTalOIMUX B YCJIOBUAX OMOJOTHMUECKON
arpeccuu; BbICOKOIIPOUYHEIE OETOHBI C II0-
HIKEHHOM cpegHel IJOTHOCTHIO; HaHO-
MeTpUUYeCKre KOMIIEHCATOPhl BHYTPEH-
HUX HAIPAXKEHUH U Ip.

Yeaxcaemvie yuwacmHuxu kKongpepeH-
yuu!

ITo munenutro cneyuanucmos, wupoxoe
npumeHeHue HAHOMEXHOLO0ZUL 6 Cmpo-
umenvcmeée coeprxuéaemcs, 6 MOM
wucne, omcymcmeuem memoouiecKoui
6a3vL 0nsa nodzomoeru 6aKanaépos, ma-
2ucmpoé u HaywHuvlx Kadpoé évLcuiell
keanugpurayuu. 4Ymo denaemcsa 0na
co3danusn maxoi 6a3vt? Kozda moxcrno
oxudamv 6wbINYCK Cneyuaiucmos no
npogunio «Hanomamepuanv. u HaAHO-
mexHON02UU 6 cmpoumenvcmaee»?

C. Bopucos, 3amM. pYKOBOIUTEJIA
CTpOI/ITEJILHOﬁ opraHusanuu

IToagpobHas mHGOPMAIIUA CONEPIKUTCS
B oTBeTe Ha Bomupoc B. I'ycapeHko — mpe-
nomxasaresisa u3 Openoypra.

biologically aggressive conditions; high
strength concretes with decreased aver-
age density; nanometric compensator of
inner tensions, etc.

Dear participants of the conference!
According to the specialists the wide
application of nanotechnologies in con-
struction is being restrained by the ab-
sence of methodical base for training
bachelors, masters and highly qualified
researchers. What is being done in order
to form such base? When can be gradu-
ates of specialty «Nanomaterials and
nanotechnologies in construction» ex-

pected?

S.Borisov, deputy chief
of construction organization

Detailed information is contained
in the answer given to the question of
V.Gusarenko — lecturer from Orenburg.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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KAJIIOSKHBIN
Cepreii
BaagumupoBuu,
OTUPEKTOP
HMemaprameHnTa
HAYYHO-TeXHUYECKOU
9KCIEePTHU3BbI,

uyjieH [IpaBaenus
OAO «POCHAHO»,
IOKTOP XMMHUYECKHX HayK, mpodeccop

3dpascmeyiime!

Hecrkonvko nem na3ad pa3paba-
mbuléanca CMpoumenbHblll mamepuan
c npumeHneHuem Hanowacmuy necka. Pe-
3ynvmamom pabomsL cmaio HecKoLbKO
06pa3y06 yurundpuieckol popmulL pas-
mepom 70x70 mm u 100x100 mm. Hc-
noimanue monomrkom Kawxaposa no-
Ka3ano npowHocmbs u3denuil 6 cpednem
200 xz/cm?. Baxno ommemumsb, 4¥mo
u3 0AHHO020 Mamepuana MOMNHO U320-
moéums He MONAbKO CMPOUmMenbHblll
Kupnu4i, HO U naumky (mpomyapnyio,
¢acadnyro, o06AUY060YHYIO U m.n.),
mpomyapHble U 00pOHbLEe 6OpPIIOPLL,
uepenuyy 0nsa Kpoeiu u m.o.

B Hacmoawuii momenm Heobxo-
dumo c¢uHancupoéaHue 6 mnpedenax
1,5 man. py6. 0na 3axynku Hedocmatro-
wezo ob6opydosanus (nabopamophnasn
menvHuya, Mmydenrvhas neidb, 6aKY-
YMHBLU HAcCOC U npoiee), npoeéedenHusn
HHORP, onpedenenus ucCmuHHbBLX Xa-
paxmepucmux H06020 mamepuana u 3a-
nYycKa onbvlmHo20 MUHU-NPOU3E00cMmEa.

Bonpoc: komy unmepecen OaHHDBLIL
cmpoumendvHblll mamepuan u Kmo Mmo-
aem ¢QuHaHcupoéamv 6ce pabomwv. no
npooeéudceHur0 H06020 npodykma HA
cmpoumenvHblil poLHOK?

Bpeikanun Bnagumup

KALIUZHNIY

Sergei Vladimirovich,

Head of Department of Scientific

and Technical Expertise, Member

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

Good afternoon!

Several years ago a building material
with sand nanoparticles was being de-
veloped. As a result — several cylindrical
specimens which sizes were 70x70 mm
and 100x100 mm were produced. Kash-
karov hammer test showed that average
strength of the samples was 200 kg /cm?>.
One should note that given material is
possible to be used not only in manufac-
ture of building brick but also in manu-
facture of tile (pavement tile, facade
tile, face tile etc.), pavement and road
borders, roof tile and etc. Today 1,5 mil-
lion of rubles is needed to purchase lack-
ing equipment (laboratory mill, muffle
furnace, vacuum pump and other), to
carry out research works, to determine
true characteristics of the new material
and to launch pilot mini-production.

Question: who is interested in the
given building material and who can fi-
nance all the works concerning promot-
ing new product at construction mar-
ket?

Brykalin Vladimir

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YBaskaewmsblii Bragumup!

Bcayuae Baimeit roToBHOCTY K KOMMED-
MuaJIu3anuy pa3dpaboTaHHOU TEXHOJIOTUN
¥ YBePEHHOCTH B ee KOMMePUYeCKOM IIOTeH-
nuaiae, POCHAHO roroBo paccMoTpeThb
MaTepuajbl IPOEKTAa C IEJbI0 IPUHATUA
peleHusa 0 BO3MOKHOCTU eTro (DMHAHCHU-
poBanusa. C TpeboOBaHUAMU, IIPEAbABIIAE-
meiMu POCHAHO K mpoexkTaMm, a Tak:ke
C TPOIeAYypOH Iojauu 3asdBKU MOXKHO
O03HAKOMUTHCA Ha OQPUIIMAIBHOM CcauTe
KOoMIOaHuu (WWW.rusnano.com).

B Tom cayuae, eciu, ¢ Bamieir Tou-
KU 3peHud, TOBOPUTH O KOMMepPI[MAaJIu-
3anuy  paspaboOTKW TpeKIeBPeMEeHHO
(TpebyeTcsa TmIpoBeAeHUNE OIOJHUTEb-
HBIX WCCJIeJOBaHUIT), €CTh BO3MOYKHOCTbH
opraHm3aluy TaKOro poja HuCCIeqoBa-
Huii — B pamiKax ®Porma «CKOJIKOBO»,
C IeTaJbHOU MH(popMAaIleil MOKHO O3HA-
KOMHUTBCS Ha o(puInaJbHOM caiTe (pouga
(www.i-gorod.com).

Bonpoc évt60pa mexnonozuu cmpou-
menbvcmeéa co6cmeennozo doma 6cmaém
neped muHozumu zpaxodanamu. Hyxnno
Au 6pamv 6 paciém wacmHOMY 3aKa3-
YUKY 603MOHHOCMU HAHOMEXHON02UL?
Hnu ecé e noxa épema ux npaxmu-
4eCK020 NpuMeHeHUus 6 IMmMOoMm ceKxmope
cmpoumenbcmea He nPUULLO?

Brnagumup BaHOBUY, HHIKEHED

YBakaemblii Bnagumup Banosuu!

B POCHAHO =Ha paccMOTpeHUHM HaXO-
JIUTCA HECKOJIBKO IIPOEKTOB, IPOAYKIIUA
KOTOPBIX MOTEHITNAJIbHO NHTEPEeCHAa YacT-
HOMY 3aKasuuKy. BoJjee mompobHas wH-
(hopmarus o IpaKTUYECKOM IPUMEHEHU U
MIPOAYKIINU OyJeT MOABJIATHCA B IIpecce
10 Mepe 3aBepIIeHusa CTAAUU PacCMOTpe-
HUA JaHHBIX IIPOEKTOB B IIpoliecce 3aIry-
CKa IIPOM3BOJICTBA.

Dear Vladimir!

If you are ready to commercialize de-
veloped technology and you are sure in
its commercial potential, RUSNANO is
ready to consider materials of the project
in order to make a decision on the possi-
bility of its financing. You can get more
information about projects requirements
set by RUSNANO as well as procedure of
application at official website of the com-
pany (Www.rusnano.com).

In the case if you think that it is early
to speak about commercialization of the
development (additional researches are
needed) there is opportunity to orga-
nize such kind of researches — within the
frame of Fund «Skolkovo», see detailed
information at official website of the
company (Www.i-gorod.com).

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

Dear Vladimir Ivanovich!

RUSNANO is considering several
projects which products may be interest-
ing for potential private client. Detailed
information on practical implementation
of the products will be published in the
press as the stage of project data con-
sideration is completed while launching
production.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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30pascmeyiime, yéaixaemoie yiacm-
HUKU KoH(epenyuu!

B nocnednuii 200 npasumenbcmeo
ydensaem Hemano 6HUMAHUA CMPOU-
menbcmey u 60CCMAHOENEHUI0 00po2.
Xomenocv 6bL y3Hambv, U3MEHULOCH U
uwmo-mo 6 06wvémax npuéeneieHus Ha-
HOMexXHOoN02Ull 6 IMOU cmpoumenbHolU
ompacau 3a nocnednui 200? Hnu ecé
no-cmapomy — omdenvHbvle Inu3odudie-
ckue cayuwau?

Gillius, crygent 5-ro kypca MAJIU

VYBaxkaemsbri Gillius!

B 6mmxkatiinee spema POCHAHO nna-
HUPYeT 3aIIyCTUTDH 3aBOJ IO IIPOU3BOICTBY
MOAU(PUKATOPOB MJOPOIKHBIX IIOKPBITUH,
IIOJIyYaeMbIX METOAOM U3MeJIbUeHN A OTpa-
0OTaHHBIX ABTOIIOKPBIIIEK IIPH BBICOKUX
TeMIlepaTypax M JaBiieHusX. I[opoKHbIe
MMOKPBLITUA ¢ JOOABKOM 5TOro MOAM(MPUKA-
TOpPa OTHOCATCS K MaTepuajaaM IIOBBIIIEH-
HOM poJiroBeuHocTH. VX mcmosb3oBaHUe
mo3BoauT Ha 25—30% yBeIuuuTh Mexpe-
MOHTHBIE CPOKM IIPU SKCILIyaTalliyd aB-
ToMarucrtpaieii. MOHUTOPUHI Yy4YacTKOB
JIOpPOr, YJIOMKEHHBIX C IIPMMEeHeHNeM JaH-
Horo mommdpuraropa B 2005-2009 rr.,
IIPOAEMOHCTPUPOBAJI, UTO AOPOKHBIE IIO-
KPBITHSA XapaKTepPU3YIOTCs ITOBBLIIIEHHOM
CABUT'OYCTOMYNBOCTHIO, BOJOCTOMKOCTHIO,
YCTOMUYMBOCTBIO K TPEIIIHO- 1 KoJieeobpa-
30BAaHUIO0, BBICOKOH CTOMKOCTBIO K ITUKJIV-
YyecKUM AeopMaIiuaM IPU IIOJIOMKUTEIhb-
HBIX W OTPUIATEJIBHBIX TeMIepaTypax.
Mzl HazeeMcs, YTO Pa3BUTHE IPOEKTA II0-
3BOJIUT B OJmKaiiliiee BpeMs YBEJIUUYHUTH
00beM MPHUBJICUEHUS HAHOTEXHOJJOTUHA
K 00J1aCTH JOPOKHOTO CTPOUTEILCTBA.

IToTeHIMANBHBIIZ PBIHOK JTOPOKHBIX
moaupuraropoB B 2015 roxy, ucxons us
o01rero o6beMa CTPOUTEJILCTBA, PEKOH-
CTPYKIIUU 1 PeMOHTa gopor B P®, onenu-
BaeTcs Ha ypoBHe 6osiee 10 mupa pyOJaeit
B T'OJI.

Good afternoon, dear participants of
the conference!

During the last year the government
paid a lot of attention to road construc-
tion and repairs. I would like to know
if something has changed in the scope
of nanotechnologies implementation
in this construction sphere within the
mentioned period. Orit’s still the same —
single episodic cases?

Gillius, undergraduate of Moscow State
Automobile and Road Technical University

Dear Gillius!

In the near future RUSNANO is to
launch a plant manufacturing modifiers
for road carpet produced by the method
of used tires grinding under high tem-
perature and pressure. Road carpets
with the additive of this modifier are
referred to materials of improved du-
rability. Their application allows us to
increase by 25-30% the period between
road repairs. Monitoring of road sections
paved with the use of this modifier in
2005-2009 showed that road carpets are
characterized by improved shift ability,
water resistance, crack and track forma-
tion resistance, high resistance to cyclic
deformations under positive and nega-
tive temperatures. We hope that project
development will allow us to extend the
scope of utilization of nanotechnologies
in road construction soon.

Potential market of road modifiers in
2015 if it is considered from the total vol-
ume of road construction, renovation and
repairs in RF, is estimated at the level of
more than 10 milliards rubles per year.
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30pascmeyiime, yéaixaemoie yiacm-
HUKU KoH(epenyuu!

Ilosaeénenue raxux HanonpodyxKmos,
OomHocAuUXCA K MmexHonozuu 6emoHa,
MOMHCHO oxcudamdvb 6 b6audcatiuiue 2006l
6 mupe u 6 Haulell cmpane?

Bagum Biacos, TexHOJIOT

YBaskaembIil Bagum!

B macrosgiee BpeMsa HaydHBIE HCCJIE-
JTOBaHUA B 00J1aCTH HAHOMOIU(PUIIUPOBA-
HuA 0EeTOHOB BeAyTCA B PasHBIX HaIpaB-
JIEHUSAX, B TOM YMCJIE C IIeJbI0 IPULaHN
OeroHaM TruAPO(MOOHBIX CBOWCTB, MOPO-
30CTOMKOCTU ¥ ITOBBIIIIEHHON CTOMKOCTH
K Kopposuu. Kpome Toro, Bemercsa pas-
paboTKa pas3JanYHbBIX aAIUTHUBOB, CIOCO0-
CTBYIOIINX OBICTPOMY 3aTBEepAeBaHUIO
o6eronoB. OgHAKO, B CBSA3U C T€M, UTO JaH-
Has OTpacjb perjiaMeHTHPOBaHA CYIIe-
CTBYIOIIIIMU MapKaMu O€TOHA, IIIUPOKOTO
pacmpocTpaHeHns HaHOOETOHOB B 0OJu-
JKaiIme roabl OKUIATh He CIIeayeT.

3dpascmeyiime!

Ecnu s ne owubarocwv, nepéonaians-
Ho I'K «Pocnhanomex» paccmampuéan
IpPpexmuenoe npumenHenue HAHOMEX-
HOMo2Ull 6 Pa3nudHbLX 0bracmax npo-
MbLULLEHHOCMU, 6 HACMHOCMU: 3JeK-
mponuke, meduyune, memannypaul,
adeprnou mexHuke u m.0. Illupoxoe
u 3¢ppexmuenoe npumenene HaAaHOMeXx-
HOMO2Ul U HAHOMAMEPUANLOE 6 CMPOU-
menvbHOl ompacau He NAAHUPOBANLOCH.
HsmeHnunoco nu wmo-Hubydv 6 amom
nniane 6 Hacmoauwee epema?

B. I'masos, couckareinnb

VYBaskaeMmbIil rocroguH I'1a3os!

B POCHAHO He cymiecTByeT OorpaHu-
YeHUH II0 IeJIEBBIM 00JIacTAM IIPUMeEHEe-
HUSA HAHOTEXHOJIOTHIi, IIPH 3TOM Ha pac-
CMOTPEHUM HAXOAUTCSI 3HAUUTEJIbHOE
KOJIMUECTBO MPOEKTOB, OTHOCAIIUXCS

Good afternoon, dear participants of
the conference!

What nanoproducts pertaining to
concrete technology are expected to ap-
pear in the world and our couniry in
near future?

Vadim Vlasov, technologist

Dear Vadim!

Today scientific researches in the
field of nanomodifying concretes are
being conducted in different directions
including one aimed at giving hydro-
phobic properties, frost resistance and
enhanced resistance to corrosion to con-
cretes. Moreover different additives that
provide fast concrete hardening are be-
ing developed. However due to the fact
that the given industry is regulated by
certain concrete grades, one should not
wait for wide spread of nanoconcretes in
the near years.

Good afternoon!

As far as I know, originally Russian
Corporation of Nanotechnologies con-
sideredeffectiveapplicationofnanotech-
nologies in different industry branches,
in particular: electronics, medicine,
metallurgy, nuclear engineering etc.
Wide and effective implementation of
nanotechnologies and nanomaterials
in construction was not planned. Has
something changed in this issue now?

V. Glazov, research assistant

Dear Mr. Glazov!

There are no restrictions in target
fields for nanotechnologies application
in RUSNANO, at the same time many
projects relating to construction are be-
ing considered. By present time the deci-

T )3

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf

K coaepXxaHuro



2011 - Tom3 - N25/2011 - Vol. 3 - no. 5

Il Mexxaynaponnas Hay4Ho-npaKTnyeckasn online-konghpepenyns «lipumeHeHne HAHOTEXHOMOI NIl B CTPOUTENbCTBE>

K cTpouTeabHOU oTpacau. K HacToAemy
MOMEHTY IIPUHATO pellleHue o0 (PUHAHCHU-
POBaHUU IIPOEKTOB II0 IIPOU3BOJICTBY Oa-
3aJbTOBBIX BOJJOKOH U MaTeprajoB HA UX
OCHOBe, TIPENPErOB, MCHOJIb3YEMBIX IJIA
apMUpPOBaHUS OETOHHBIX KOHCTPYKIIUH,
OTHECTOMKUX MOJUMEPOB AJA KabelbHBIX
KOHCTPYKIIUH, TEIJION3OJIAIMOHHBIX Ma-
TepUaJIOB U3 BCIIEHEHHOTO CTEKJIA.

30paeécmeyiime, yeaxcaemvle yiacm-
HUKU KOH(eperyuu!

Kax useecmno, 6 mewenue deéyx no-
cnedHux decamunemull 6 mamepuano-
6e0eHUL NLOABUNOCH HOB0€E HANLPAGLEeHILe
uccnedosanull u npaxmuueckou d0es-
menbHOCMU, C613AHHOE C UCNOLb306a-
Huem Hanocmpyxkmyp. B nHacmoawee
épems 6ONLbULUHCME0 UHOYCMPUATLLHO
pa3sumulx cmpaHn obecnewuéarom pas-
eumue u QUHAHCUPOEAHUE HAHOMEXHO-
nozull, ciumasn OaHHOe HanpaéieHue
UHHOBAYUOHHBLM U NePCNeKMUEHbLM:
HaHoOmexHonozuam npudaémcsa 6cé 60-
nee eo3pacmatouiee 3navenue. Ilpowy
npueéecmu npumepsv. npumeHeHUs HA-
HOmexHono2ull U HAHOMAMEPUANLOE
6 cmpoumenbcmee, U, eciu 603MONHCHO,
IKonomuueckuil apgpexm (6 nacmoauee
épema ULl 6 nepcneKmuée) om ux 6He-
OpeHus.

Cepreii [IaB0B, MHIKEHEP-CTPOUTEH

VBasxkaewmsrii Cepreii!

B kauecTBe mpuMepa HCIIOJIb30BAHUSA
HAHOTEXHOJOTUYECKUX PEIleHUil B CTPO-
UTEeJbCTBE MOXKHO IIPUBECTU dHeprocoe-
peraroiiiee CTeKJIO, IPUMEHeHue KOTO-
pOTO II03BOJIAET CHUBUTH IIOTEPU TeILia,
YTO, COOTBETCTBEHHO, IIPUBOJIUT K CYIIe-
CTBEHHON OKOHOMHH 3JIeKTPOIHEPTUMH.
CyMMapHBIN 9KOHOMUYECKHUH a(deKT oT
HMCIIOJIb30BaHUA sHeprocOeperaroIiero
CTEKJIa POCCUNCKUMU TPEIIPUATUAMU
OIIEHMBAETCS B MUJLJIMAPIALI PyOJiei, on-

sion on financing projects dealing with
production of basalt fibers and materials
on its base, prepregs used for reinforce-
ment of concrete structures, fire resis-
tant polymers for cable structures, heat
insulating materials made of foam glass
has been made.

Good afternoon, dear participants of
the conference!

Recent two decades saw how a new
field of research and practical work con-
cerning application of nanostructures
had appearedin material science. Today
the most part of industrially developed
countries provides development and fi-
nancing of nanotechnologies regard-
ing this field as innovative and prospec-
tive one: nanotechnologies are drawing
more and more attention. Could you give
some examples describing application
of nanotechnologies and nanomaterials
in construction and, if it is possible, ben-
efits of their implementation (already
gained or those expected in the future).

Sergei Pavlov, civil engineer

Dear Sergei!

As an example of using nanotechno-
logical decisions in construction one may
show energy efficient glass. Applying it,
heat losses can be diminished and as a re-
sult that leads to the electric power sav-
ings. The total economic effect of energy
efficient glass if it is used by Russian en-
terprises is estimated at milliards rubles
but one should understand that this effect
considerably depends on certain building,
its function and region of construction.

e 2/
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HaKoO cjJefyeT MOHUMATbh, 4YTO OJisI KOH-
KpeTHOro o0BbeKTa d(@deKT cyliecTBeH-
HO 3aBHUCUT OT IIpeJHa3HAUYeHUsdA 3JaHUA
¥ perruoHa CTPOMTENhCTBA.

Kpome TOTO, 3HAUUTENBHBIN BKOHO-
Muuyeckuit sp@eKkT MOXKeT maBaTh HC-
OoJb30BaHUeE IIEHOCTEKJa, MaTepuasos,
apMUPOBAHHBIX HAHOMOAU(DUIIMPOBAH-
HBIMU 0a3aJbTOBBIMU BOJOKHAMU, OTHE-
CTOMKUX KabeJbHBIX M OOJUIIOBOUYHBIX
MaTepuaJoB.

3dpascmeyiime!

IIpowy coobuyums, ecmov nu 6 Hauell
cmpane pa3pabomru 6 o6racmu HAHOUH-
dycmpuu 6 cmpoumenbvcmeée, umerowue
3HAYUMENbHbIL IKOHOMUUECKUL I-
¢exm, a maxsice cCpox ux 603 MOHCHOU pea-
AU3ayuU 6 cmpoumenvHoi ompacau?

H. Boukapes, sam. pykoBoguTens HUN

YBaxaeMmblii rocmogua Boukapes!

B maimeii crpane BegyTca paspabOTKU
B 00JIaCTU CTPOUTEJNbHBLIX HAHOTEXHO-
JIOTH, OJHAKO CPOKHU peaJusalliil II0-
IOOHBIX ITPOEKTOB CUJIBHO BapbUPyeTCA.
POCHAHO paccmaTpuBaeT Te IPOEKTHI,
KOTOpbIe MOTYT BBIATH HA HPOEKTHYIO
MOIITHOCTh B T€UEHUE IATHU JIET II0CJIe 3a-
mycKa.

30pasecmeyiime!

Caviwan o pa3pabomke u opzanu3ia-
yuu npous3eéodcmeéa HO60U cepuu 6uo-
YUOHbLX NAKOKPACOYHbLLX Mamepua-
7106 cepuu ¢ HaHowacmuuyamu cepebpa,
npedHa3HaieHHbLX O 60pbOLL ¢ Oak-
mepuanibHblMU, 6UPYCHbLMU U OpYysumu
ungexyuamu. Ilo 3aaénenuam paspa-
6omuuroé, 6uoyudnsvie KPacKu nN03601:-
om 3@Pexmueno 3auwuuLams nomeule-
nusa JIIY, a maxsie pabowue, jxunvie,
cnopmuéHnbsle U Opyzue nomeu,eHuUs om
6030ydumeneil. uHGEKYUOHHBLX 3a60-

Moreover, the use of foam glass, ma-
terials reinforced by nanomodified ba-
salt fibers, fire resistant cable and facing
materials may give significant economi-
cal benefits.

Good afternoon!

I would like to know if there are de-
velopments in the field of nanoindustry
in construction which are characterized
by considerable benefits. What time is
neededtoimplement these developments
in construction?

N. Bochkarev, deputy chief of research
institute

Dear Mr. Bochkarev!

Developments in the field of construc-
tion nanotechnologies are being carried
out in our country, but the time needed
to implement such projects greatly var-
ies. RUSNANO considers the projects
that will fulfill peak capacity within five
years after having been launched.

Good afternoon!

I heard about development and orga-
nization of production of new series of
biocidal paintwork material with silver
nanoparticles aimed at fighting against
bacterial, virus and other infections. Ac-
cording developers’ statements, biocidal
paints are able to protect rooms of treat-
ment and prophylactic institutions as
well as manufacturing and athletic fa-
cilities, living quarters and other types
of rooms from causative agent of infec-
tious diseases in effective way. Viruses,

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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neéanuli. Bupycol, murxpobo. u 2zpub-
KU, @ makxice niecendb nozubarom, 6cezo
AU NONAE HA TLO6EePXHOCMb, OKPAULEH -
HYto Ouoxkpackamu. Ymo 6vL. moxneme

cka3ambsb no amomy noeody?
Baagumup, cTyIeHT MEIUITTHCKOTO
YHUBepCUTeTa

VYBaskaemsbrii Bragumup!

Buonugansie cBoiicTBa MOHOB cepedpa
M3BECTHHI JOCTATOYHO naBHO. K coxale-
HUIO, IIPU IIepexo/ie B HaHOAMAaIla30H O1o-
MUIHBIA 5 (eKT He yBeINUYUBaETCA, YTO
He II03BOJIAET OTHOCUTH IIPOEKTHI 0100~
HOT'0 KJIacca K 00J1acCTU HaHOTE€XHOJIOTHIA.

B POCHAHO B macrodaimuii MOMEHT
paccMOTpeHUe IIPOEeKTOB IT0A00HOM TeMa-
TUKU He IPOBOJUTCHA.

3dpascmeyiime!

Ecmbv nu kaxue-1ub60 HopmamueéHble
JoKymenmul, pezramenmupyrouue uc-
nonv306anue HAHOMEXHONLO2UIL, U NPO-
2pammHuovie 0OKYymenmbovl, 20e npocma-
mpueanacv 06bL CuCmMeMHAA NO3UYUA
2zocydapcmeéa uau zocydapcmeeHHOU
ompacau 6 obracmu cmpoumenbHbLX
HAHOMEexXHON02Ull U HAHOMAMepPUuanoe?

I0.Bakaes, cTpouTesb, I'. UpKyTCK

VBaxkaemblii rocuogue baxaes!

HdupeKnusa craHgapTU3auyl U Me-
Tpoaoruueckuii meutp POCHAHO yua-
CTBYIOT B pa3pab0OTKe MHOTOUYMCJIEHHBIX
CTAaHZAPTOB B 00JIaCTY HAHOTEXHOJIOTUH,
B TOM UYHCJIe B pa3pabOTKe CTAaHIAPTOB
B 00JIaCTH CTPOUTEJIBHBIX HAHOTEXHOJIO-
ruii. Hageemcs, uTo B OJImsKaiiiiee BpeMs
paspabaTbiBaeMble CTaHIAPTHI HPOUAYT
Bce o(puImaJbHBIE TPOIEAYPHI U OyAyT
noctymnubl Ha catite 'OCT-R.

bacteria and fungus as well as mildew
die as soon as get on the surface covered
by biopaints. What is your opinion about
this?

Vladimir, student of medical university

Dear Vladimir!

Biocidal characteristics of silver ions
have been known for a long time. Unfor-
tunately, when transferring into nano-
scalebiocidal effect doesn’tincrease, that
doesn’t allow us to refer projects of such
class to the sphere of nanotechnologies
(that doesn’t allow us to consider such
projects as nanotechnological ones).

RUSNANO is not considering proj-
ects dealing with such themes at the mo-
ment.

Good afternoon!

Are there any normative documents
regulating implementation of nano-
technologies and program documents
which could represent system position
of the state or state industry in the field
of building nanotechnologies and nano-
materials?

Y. Bakaev, builder, Irkutsk

Dear Mr. Bakaev!

The Department of standardization
and metrological centre of RUSNANO
participate in development of a large
number of standards in the field of nano-
technologies, including development of
standards in construction nanotechnolo-
gies. We hope that in near future the
standards being developed will pass all
official procedures and will be available
at the website of GOST-R.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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IIOHOMAPEB
Anpgpeit
Huxomxaesuu,
reHepaJbHbII
nupextTop 3AO «HTI]
IIpuxkaagHbIX
HanoTtexHomOTUM »,
npodgeccop CIIoI'ILY,
BHIIe-TIPE3UTCHT
HaHOoTeXHOJIOTMUECKOTO 00IIIeCcTBa
Poccun

Yeaxcaemvie ywacmHuxu kKongepen-
yuu!

IIpowy paccrazamv o egponeiickom
npoexme PICADA, ocnoéannom Ha uc-
NONb306aAHUU CMPOUMENbHBLX Mame-
puanoé c ¢omoramanu3zamopamu HaQ
ocrnoee nanowacmuy TiO,. IIpumenenue
maxKux mamepuanoé no3eonsiem CHU-
3umbv Ypoeenv 3azpA3HEHUA OKPYIHCalo-
weill cpedovt. Ecmv nu nodob6nvie mame-
puanvt 6 Poccuu?

Baagumup Kaprmos,
IOKTOP TeXHUUYECKUX HAYK, Ipodeccop

Yro KacaeTrcss OTEUYECTBEHHBIX AaJib-
TEePHATUB TEXHUYECKUM PeIIeHUsIM B 00-
JIACTH CaAMOOUUIIAIOIIUXCA IIOBEPXHO-
CTell KOHCTPYKIIMOHHBIX MaTepuajaoB, TO
umMeHHO B Poccuu 3apoauiiocs, u yiKe 10-
BOJIBHO JJaBHO, TaKOe HaIpaBJIeHUE, KaK
(hoTommHAMUUECKASA CAMOCTEePUIN3AIUS
IIOBEPXHOCTEN BEIEeCTB, COJEPKAIIUX
(yanepouabl — rOMOJIOTH yIJepoaa, uMe-
OIre cpeau pasperieHHbIX BO30Y:KIeH-
HBIX COCTOSHWI TPUNJETHBLIA YPOBEHD
1,63 5B. ImeHHO TaKoe 3HAUEHE XapaK-
TEPHO IJA MeTacTabuJIbLHOTO CUHTYJIEeT-
HOTO YPOBHSA MOJIEKYJIBI ABYXaTOMHOTO
KucJygopoaa. @yjmepousbl — 3TO AOBOJIb-
HO KpYIIHble HaHOKJacTephl yrJjepona,
W TO3TOMY IIEPBBIN TPHUILJIETHBIN ypO-
BEeHb Y HUX — 3TO, COOCTBEHHO, JaKe He

PONOMAREV

Andrey Nikolaevich,

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

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

Dear participants of the conference!
Could you tell us about European
project PICADA based on using build-
ing materials with photocatalysts made
on the basis of TiO, nanoparticles? The
application of such materials allows
decreasing of environmental pollution.

Are there similar materials in Russia?
Vladimir Karpov,
Doctor of Engineering, Professor

As for domestic alternatives to techni-
cal solutions in the field of self-cleaning
surfaces of constructional materials, it is
Russia where, rather a long time ago, the
direction of photodynamic self-steriliza-
tion of surfaces of substances containing
fulleroids — carbon homologues possess-
ing triplet level 1,63 eV among the al-
lowed range of excited states originated
from. It is the value that characterizes
metastable singlet level of biatomic ox-
ygen molecule. Fulleroids — rather big
carbon nanoclusters therefore their first
triplet level is in general not a level but
rather a range of allowed excited states.
When fulleroids are lighted by sunshine
or by different man-made sources of
light, the levels with excited electrons

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YPOBeHb, a, CKopee, HEKOTOpasa 30HAa pas-
pEeIIeHHBIX BO30Y:KAEHHBIX COCTOSHUM.
IIpu ocBetennu pyaaepous0B OOBIYHBIM
COJIHEUHBLIM CBETOM WMJIM CBETOM OT pas-
JUYHBIX WCKYCCTBEHHBIX WNCTOUYHUKOB,
B 9TOU 30HE MOABJISAIOTCA YPOBHU, 3ace-
JIeHHBIe BO30YKICHHBIMU 3JIEKTPOHAMU.
IIpu KoHTaKTE C IBYyXaTOMHBIM KHUCJIOPO-
JIOM, Y KOTOPOT'O pa3peIreHo Bo30yKIeH-
HO€ COCTOsSHNE C TAKHM JKe 3HAUYeHHeM
9Heprum, ¢ BepoATHOCTHI0O 50% mpouc-
XOOUT Tepeada d3HEPTUU BO30OYKIEHUA
oT (pyJIepoua Ha Kucjopoa. Jlatee, aTo
MeTacTabUJIbHOE COCTOAHYE Yepes JIOMU-
HECIIEHIINIO0 TEePeXOAuT K CTaOMIBHOMY
cocroauuio ¢ sHepruein 0,97 sB. Bpema
KM3HU TaKO BO30YKIEHHON MOJIEKYJIBI
BEJIMKO W BIIOJIHE JOCTATOYHO JAJIS TOTO,
YTOOBI TPHUCOEAMHUTH K CBOEH KoMIa-
HUW TakKwWe Ke MoJieKyJbl. CHHIJIETHO
BO30YKIEHHBIA KUCJIOPOJ — 3TO XUMU-
YeCcKM AaKTHUBHasaA Qopma yrijepoja H,
€CTEeCTBEHHO, YTO CKOPOCTb OKUCJIEHUA
OMOJIOTMYECKUX 3arpsA3HeHUNA B 00J1aCTU
KOHTAKTa C TAKOM ITOBEPXHOCTHIO CTAHO-
BUTCS OUeHb BLICOKOI. To ecTh BUPYCHI,
IJIeCEeHbD, IPyTHue rpubbl U KJIETKHU Pa3HO-
0o0pasHbIX MH(pEKINi, momagaiolinue Ha
TaKyI IOBEPXHOCTD, IPOCTO «CTOPAIOT»,
IIpeBpalasach B Iapbl BOALI U B YIJIEKUC-
JIBIN Tas.

Yeancaemoie konnezu!

Hanuwue meopuu cunmesa HAHO-
CMPYKMYypPUupPo6aHHbLX U HAHOMOOU-
PuUYyupo6anHHbLX KOMNO3UUUOHHBLX
cmpoumenvbHbLX MaAMepuaioé — 00HO u3
OCHOGHBLX YCNO6ULL UWUPOKO2O Npume-
HEeHUA HAHOMEeXHON02Ull 6 cmpoumesnsb-
cmee. Ymo cdenano 6 amom Hanpaéne-
HUuU 3a nocnednue 200vt?

Baagumup Kapoos,
IOKTOP TEXHUYECKUX HAYK, IIpodeccop

appear in this range. When contacting
with biatomic oxygen which allowed ex-
cited state has the same energy, there
is 50% probability that transmission of
excited energy from fulleroid to oxygen
will take place. Further through lumi-
nescence this metastable state passes to
stable state with the energy 0,97 eV. Life
time of such excited molecule is long and
it is enough to join molecules of the same
type to its group. Singlet excited oxy-
gen — chemically active form of carbon
and it is naturally that the rate of oxida-
tion of biological dirtying in the zone of
contact with such surface becomes very
high. So viruses, mold, other fungus and
cells of different infections which come
upon this surface simply «burn» trans-
forming into water vapor and carbonic
acid.

Dear colleagues!

The theory of synthesis of nanostruc-
tured and nanomodified composite
building materials is one of the main
conditions providing wide implementa-
tion of nanotechnologies in construc-
tion. What has been done in this sphere
in recent years?

Vladimir Karpov,
Doctor of Engineering, Professor
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3a mocJiegHue roabl (KOHKPETHO — 3a
nepuox 2009-2011 rr.) samu paspabo-
TaHa TeOopuUsA TUTAHTCKUX PE30HAHCOB
B IUCIEPCHOHHOM B3auUMOJENCTBUU.
CyTb ee cBOAUTCA K TOMY, UTO, KaK OKa-
3aJloCh IIpU pellleHUU ypaBHeHuil Mak-
cBeJIIa MIJA 3aJauM B3auMOIelCTBUU
BJEKTPOMArHuTHOIO II0JIS C HeMeTaJlJIu-
YeCKUMMU YacCTUIlaMU, AJA 3HAaUYeHUA Ha-
MPSAKEHHOCTH 3JIEKTPUYECKOr0 MOJA Ha
MOBEPXHOCTU TaKOUW YaCTUILbl I'JIABHBIM
mapaMeTpoM CJYKUT He XUMHUYecKasd
IpUpPOJIa 3TON YACTHUIIHI UJIU CBA3AHHOE
C 9TUM 3HAUEHUE NeHCTBUTEJbHON YacTU
ee OUBJEKTPUUYECKON IIPOHUIIAEMOCTH,
a TomoJiorusi popMbl. HacTHUIlbl TOPOIIO-
Io0HOI (OpPMBI MOTYT peaJn30BBHIBATH
TUTaHTCKOE YCHJEeHUe I0JA — BILJIOTh
mo 8x10* pas. BBemeHne TakMX YACTHI]
B pa3Jun4YHbIe cpeabl, HAIIpUMeEp, B OeTOH-
Hble CMeCU, IPUBOAUT K MOABJIEHUIO Iie-
JIONl cepum MHTEPECHBIX U MPaKTUUYECKU
moJie3HbIX 3(D(hEeKTOB — OT HAaIIPABJIEHHOM
KPUCTALJIN3AlIUN I€eMEeHTHOTO KaMHsA
IpU peakIUM TUApaTanuu IeMeHTOB 10
pPe3Koro moBBINNIeHUA 3SPPEeKTUBHOCTHU
IeHCTBUSA COBPEMEHHBIX ILIACTU(UITU-
pyIOIIUX ¥ BOAOPEAYIIMPYIOMIUX mgoba-
BOK K OeToHaM.

3dpascmeyiime!

Caviwan o pa3pabomke u opzanu3ia-
yuu npouszéodcmeéa HO60U cepuu 6uo-
UUOHBLX NAKOKPACOYHBLLX Mmamepua-
7106 cepuu ¢ HaHowacmuyamu cepebpa,
npedHa3HaieHHbLx 0na 60pvbObL ¢ Gak-
mepuaibHblMU, 6UPYCHbLMU U OpYyumu
ungperyuamu. Ilo 3aaénenuam paspa-
6omuukxoé, 6uoyudnbvle KDACKU NO36ONA-
om 3@@exkmusHo 3auuu,ams nomeue-
nusa JIIY, a maxyie pabouue, sxunvie,
cnopmuénble U dpyzue nomeuw,eHus om
6030ydumeneil. uUHGEKYUOHHBLX 3a60-
neéanul. Bupycwvl, murxpobs. u 2pub-
KU, @ maxjice naecenb nozubarom, 6cezo

Within the recent years (exactly —
within the period 2009-2011) we devel-
oped the theory of giant resonances in
dispersion interaction. The main idea is
that solution of Maxwell equations for
the problem concerning interaction of
magnetic field and non metal particles
revealed that the main parameter deter-
mining the magnetic field intensity val-
ue on the surface of non metal particle
is not chemical nature of such particle
or coupled with that value of real part of
its dielectric transmissivity but topol-
ogy of the form. Particles of torus-like
shape can realize the giant intensifica-
tion of the field — up to by 8x10* times.
Incorporation of such particles into dif-
ferent environments, for example, into
concrete mixtures results in appearing of
the series interesting practically useful
effects — from directed crystallization of
cement stone under cement hydration re-
action to rapid increase of efficiency for
the influence of modern plasticizing and
water reducing concrete additives.

Good afternoon!

I heard about development and orga-
nization of production of new series of
biocidal paintwork material with silver
nanoparticles aimed at fighting against
bacterial, virus and other infections. Ac-
cording developers’ statements, biocidal
paints are able to protect rooms of treat-
ment and prophylactic institutions as
well as manufacturing and athletic fa-
cilities, living quarters and other types
of rooms from causative agent of infec-
tious diseases in effective way. Viruses,
bacteria and fungus as well as mildew
die as soon as get on the surface covered

e )0
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AUULL NONAE HA NOGEePXHOCMb, OKPAULEH-
HYyto O6uoxkpackamu. Umo 6v. modxeme

cka3ambv no amomy no6ody?
Baagumup, cTyIeHT MEIUITTHCKOTO
VHUBEpPCUTETA

YacTuuHBII OTBET Ha JAaHHBIN BOIIPOC
IpeJcTaBJIeH B OTBeTe Ha Bompoc Ne 5.
B nmobaBieHue mory ckasaTh, YTO KOJLJIO-
UJHOe cepedpo MCCTapu MCIOJIb30BAJIOCh
KaK 0aKTepuIlMIHOE CPEJICTBO B CAMBIX
pasJInuHbIX ero ¢gopmax. OgHAKO KOJIO-
UIHBIM cepeOdpoM IIepeueHb IIepPCIeKTUB-
HBIX HAHOPa3MEPHBIX OaKTepUIIUIHBIX
MaTepPUaJOB JajleKO0 He MCUYEePIbIBAETCA.
Hanpumep, HemaBHO co3maHbI BoJOpac-
TBOPUMbI€ aAAyKThl (IPOM3BOAHBIEC) HAa-
HOKJIACTEPOB YyTIJepoja, NPOABJIAIOIINE
BBICOKYIO BUDPYJIUIIUIAHOCTH II0 OTHOIIIE-
HHUIO Jake K TaKOMy KpaiiHe OIlacHOMY
BUpPyCY, Kak Bupyc BIY, ocTaBasics npu
9TOM He TOKCHUYHBIMU II0 OTHOIIIEHUIO K
JKUBBIM KJeTKaM. To ecTb Ha cMeHY omac-
HeHUIeMy 1A 4eJOoBeKa XJIOPaAaMUHY CO3-
ITaHbl HETOKCUYHBIE Ne3UH(PEeKTaHThI BbI-
COKO 9(p(peKTUBHOCTM!.

by biopaints. What is your opinion about
this?
Vladimir, student of medical university

Partial answer to this question is giv-
en in the reply to the question Ne 5. Addi-
tionally I can say that from ancient times
colloidal silver in many different forms
has been used as bactericidal remedy.
However colloidal silver is far from to be
the single prospect nanodimensional bac-
tericidal material. For example, recently
water-soluble adducts (derivatives) of
carbon nanoclusters showing high viru-
cidal action even with respect to such ex-
tremely dangerous virus as HIV but at the
same time remaining non toxic in respect
of live cells were created. In other words
instead of chloramine which is the most
dangerous for human highly efficient
non toxic disinfectants were produced.
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HU3AMOB

Pamur
Kyp6anranueBuu,
TOKTOP TeXHUUYECKUX
HayK, nmpodeccop,
perxTop KaszaHckoro
rocyJapCTBEHHOTIO
APXUTEKTYPHO-
CTPOUTEJIHHOTO
YHHUBEPCHUTETA

Yeasncaemvie xonnezu!

H3eecmno, wmo npu npou3séodcmée
Hea6MoOKNA6H020 TNeHO00emoOHa 603HU-
Kaem pad caoxcHocmeil, CE6A3AHHBLX
C nonyueHuem ycmouwueoi nenvl u ne-
HOGemoHnHOU cmecu Ha ee ocroée. B pas-
AUYHBLX UCMOYHUKAX daemca UHPOP-
Mayus 0 mom, 4mMo MONHHO NOEbLCUMb
Kayecmeo HeaémoOKNIA6HbLX TeHobemo-
HO8 cmabuauiayuell nenv. dobaskamu
Hanopa3dmepa. Paccraxcume o6 amom
601ee no0po6HO.

Cepreii ITaBi0oB, UHKEHED-CTPOUTEID

Knaccuueckue TEXHOJOTUU ITPOUS3-
BOJICTBA IIeHOOETOHA MMEIOT CYIIeCTBEH-
HBIA HEAOCTATOK — 3TO HeCTaOMJIBHOCTbH
IeHbl U caMoOl IleHoMacchl. PemuTs Ty
mpobeMy MOYKHO, IEPexonisd Ha APYTYIo
TEeXHOJIOTUIO IPOMU3BO/ICTBA IIEHOOETOHOB,
IIPU KOTOPOM HCIOJB3YIOTCA CyXUe cMe-
cu, paspaboranHble Ha Kadenpe TexHo-
JIOTUM CTPOUTEJHHBIX MaTepHUaJiOB M U3-
menuii KasaHCKOro rocygapCTBEHHOI'O
ApXUTEeKTYPHO-CTPOUTEJIHHOTO YHUBEP-
curera (mateHT P® Ne 2342347).

HeocmopuMbIM IIpeMMyIIECTBOM HUX
M3TOTOBJIEHUA U NPUMEHEHUS ABJIAETCSA
BBICOKAsA TOYHOCTL NO3UPOBAHUA U CTe-
IIeHb TOMOTEHM3allud KOMIIOHEHTOB WM,
OTCIO/Ia, CTAOMJIBHOCTH TEXHOJOTMYEe-
CKUX U 3SKCIIyaTaIlMOHHO-TEXHUYECKUX
CBOMCTB KOHEYHOro MaTepuaJia (0ZHO U3

NIZAMOV

Rashit

Kurbangalievich,

Doctor of Engineering, Professor,
Rector of Kazan State University
of Architecture and Engineering

Dear colleagues!

It is well known fact that when non-
autoclave foam concrete is produced
many difficulties arise. These concern
obtaining resistant foam and foam con-
crete mixture made on its base. Different
sources give information that it’s possi-
ble to increase the quality of non-auto-
clave foam concretes by foam stabiliza-
tion using nanodimensional additives.
Tell us more about that.

Sergei Pavlov, civil engineer

Classical technologies of foam con-
crete production have one considerable
disadvantage — instability of foam and
foam mass itself. It is possible to solve
this problem by turning to another foam
concrete manufacturing technology pro-
viding for the use of dry mixtures devel-
oped at the chair Technology of building
materials and products in Kazan State
University of Architecture and Engi-
neering (patent of RF Ne 2342347).

Incontestable advantage of manufac-
ture and application of such mixtures
is a high precision of proportioning and
components homogenizing degree and
hence stability of technological and op-
eration characteristics of the end prod-
uct (one of the advantages — kinetics of
strength setting which is twice higher
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IPEenMyIIecTB — KHHEeTUKa Habopa Ipou-
HOCTH, KOTOpasi B JBa pas3a BBIIIE, YeM
y meHo0eToHa, M3rOTOBJIEHHOIO II0 KJIAC-
cuueckoii TexHosiorun). TexHosorua u ee
anmapatypHoe o(opMJIeHHEe TOCTATOUYHO
IIPOCThI, MAJIODHEPTO — U METAJLIOEMKH.
Hy:XHO TaK)Xe OTMeTHTBL, UTO paspado-
TaHHAsI HaMM TEeXHOJIOTUS OTKPBLIBAET
IINPOKHE BO3MOYKHOCTH MOIAUMDUIINPO-
BaHUA CYyXMX cMeceli, MOXXHO OoJiee s(-
(beKTUBHO IPUMEHATHh TOHKOANCIIEPCHBIE
(B T.4. HAHO- ¥ BOJIOKHUCTHIE) MOAU(DPUKA-
Tophl. CocTaBbl TAKMX IIEHOOETOHOB pas-
paboTaHbl, MX HCCJIEIOBAHUSA MTOKa3aJIU
BBICOKYI0 a(hpeKTuBHOCTL. HaHOMO00aBKU
BBOJSAT B CyXHe CMeCHU IIPH IIOMOJE, YTO
obecmmeumBaeT XOPOIIYI0 TOMOTEeHU3AITITIO0
u akTuBanuio. Halr HeaBTOKJIABHBIN IIe-
HOOETOH IO CBOMCTBaM (II0 HPOYHOCTH)
0JIM30K K aBTOKJIABHOMY I'a300€TOHY.

30pascmeyiime, yéaixaemoie yiacm-
HUKuU KoHgepenyuu!

H3zeecmno,umo 00HOU U3 8ANHCHEULUWUX
3adavw pa3pabomku mexHONLOZUU HA-
HOMOOUPUYUPOBAHHBLX KOMNO3UMOE,
603HUKAIOWUX HA 3Imane NOUCKOBbLX
uccnedoganull, a8niemca Haxoxncoenue
pa3mepoé uwacmuy U KOHUEHMPAyU-
OHHbLX 2PAHUY, COO0epHAHUA HAHOPA3-
mepHozo moduguramopa. Bvicoxas
cmoumocmdb 6onbUUHCTEA HAHOMOOU-
puyupyrouwux 006a60K aénraemca nu-
mumupyrouum gaxmopom 0na 6vbinon-
HeHUA 3IMnupuiecKkux uccredosanull.
Kaxue modenu 6wv. moixceme npedno-
Humov 0na npoéedenusn ucciedosarnuii?

Bacunuii I'ycapenko,
mIpemogaBaTesb, . OpeHOYypr

B cuny Toro, uTO ITOBEPXHOCTHBIE CBOMI-
cTBa IIpeolbJagaioT HajJ o0beMHBIMU, Ha-
HOYaCTHUIILI B COCTaBe KOMIIO3UTOB MOTYT
OKa3bIBAaTh WCKJIIUUTEJILHO BBICOKUH
TexHUYecKuit apdekr. OqHaKO ypOBEHb

then one of foam concrete produced by
classical technology). Technology and its
equipment are rather simple, have low
energy- and metal intensity. One should
also note that technology developed by us
opens wide possibilities for modification
of dry mixtures; it becomes possible to use
fine (including nano and fiber) modifiers
more effectively. Compositions of such
foam concretes have been developed, re-
searches proved their high effectiveness.
Nanoadditives are added in dry mixtures
when grinding, that provides sufficient
homogenization and activation. Our non-
autoclave foam concrete by its character-
istics (by strength)is similar to autoclave
gas concrete.

Good afternoon, dear participants of
the conference!

It is known that one of the most im-
portant tasks arising during the period
of prediscoveries when developing nano-
modified composites technology is to
determine the size of particles and con-
centrating limits for nanodimensional
modifier content. High cost of the most
part of the nanomodifying additivesis a
limiting factor for realizing empiric re-
searches. What models can you offer to
make researches?

Vasily Gusarenko, Orenburg

As a result of the fact that surface be-
havior prevails over volume one, nano-
particles included in composites can
cause exceptionally high technical ef-
fect. However the level of structural

G 1
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CTPYKTYPHBIX IIpeo0pasoBaHUil B KOMIIO-
3UTe ompenesisieTcs He TOJbKO HaHOpas-
MEepHOCTHIO YaCTUIl, a, B IePBYIO oUuepeb,
pacmopenejeHreM YacTUIl O pasMepam
W CKJOHHOCTBI0O UX K arperupoBaHUIO.
IToaTomy aTu (hakTOPHI OOOCHOBBIBAIOTCSA
BHUCCJIEIOBAHUAX , TPOBOAUMBIX YUEHBIMU
HaIllero yHUBEPCUTETA B paMKaX Hay4YHO-
nHHOBannmoHHoro Imentpa «HAHOTEX-
CM» B KauecTBe ONIPEAEJAIONIUX MIPU
BbIOOPE HAHOHAIIOJHUTEJIEN IJISd pPasind-
HBIX BUJIOB CTPOUTEJIbHBIX MAaTEPUAJIOB
KaK Ha OCHOBE HEOPTaHMUYECKUX BANKY-
MIUX, TaK W IIOJUMEPHBIX CBA3YIOIINX.
B cBasu ¢ aTum, Bce IpexJiaraeMble Ha-
HOMOAU(UKATOPHI JOJIMKHBLI OBITh M3yUe-
HBI C TO3UITUN pacrnpeneieHNs YaCTHUIIL 10
pasmepaM M HM3MEHEHUS 5TOT'0 IIapame-
Tpa IPYW Pa3JNYHBIX BUAAX BO3IeHCTBUA
(MexaHUYeCKOro JIUCIIepTUPOBaHUA,
YJIbLTPa3BYKOBOM aKTWBaIlUUW, pacTBOpE-
HUA U OUCIIEPTUPOBAHUSA B KUIKOCTAX,
TepMuYecKoir o6paboTku u T.xa.). Kpome
TOT0, HEOOXOAUMO, YUUTHIBAS CJIOKHOCTD
BBeJleHUs U PABHOMEPHOT'O AUCIIEPTUPO-
BaHUSA B MaTPUIlE HAHOUYACTHUI[, BcCerga
CKJIOHHBIX K arperupoBaHuIO0, IIPOBO-
IUTH WCCJIeJOBAHUA IO IIOUCKY HOBBIX
9((PeKTUBHBIX CIIOCOOOB BBEIEHUSA, UTO
COCTaBJISET OJHO M3 HAIlPpaBJIEeHUU HAIIIUX
ucciaemoBanuii. HaHoyacTumnel AeicTBU-
TeJIbHO B HacTosllee BpeMs poporu. Ho
9(p(peKThl OOCTUTAIOTCA IIPU OYEHb Ma-
JBIX KOHIIEHTPAIUAX, IIO3TOMY IIOSBJIE-
HUEe HOBBIX CTPOUTEJbHBIX MAaTepPHAJIOB
C BBICOKMM KOMILJIEKCOM CBOMCTB B CTPO-
UTEJBbHOI OTPAaCJM, I'Jle MAacIITaObl IIPU-
MeHeHH!s OTPOMHBI, Bcerja OyaeT maBaTh
omyTuMblie 3(Q(QeKThI, OIIpaBIbIBaIOIIIUe
BBICOKYIO CTOMMOCTDH HaHOA0aBOK. Kpome
TOTO, €CTh U JOCTATOUYHO JeIleBhie (Iake
U3 YHncja TeXHOTEHHBIX OTXOM0B) Bellle-
CTBa, KOTOPbIE MOXKHO OTHECTU K HAHO-
pasMepHBIM, 1 OHU JAIOT OUEeHb BHICOKUM
9(p(eKT nIpu X UCIIOJb30BAHUU B COCTaBE

transformations in composite is deter-
mined not only by nanodimensionality of
particles but first of all by particles dis-
tribution by size and their inclination to
aggregation. Therefore these factors are
being proved in researches carried out by
our scientists in university within the
frames of scientific and innovative proj-
ect «<NANOTECH-SM» as determinative
when choosing nanofillers for different
kinds of building materials made at the
base of inorganic astringents as well as
polymer binders. That is why all proposed
modifiers are to be studied from the point
of particles distribution by size and vari-
ation of this parameter under different
kinds of impact (mechanical dispersion,
ultrasound activation, dissolution and
dispersion in liquids, thermal treatment
etc.) Moreover considering difficulties
arising in incorporation and uniform dis-
persion in matrix of nanoparticles always
tending to be aggregated it is necessary
to conduct investigations on searching
new and effective means for incorpora-
tion, that is one field of our work. It is
true that nanoparticles are rather expen-
sive. But effects are achieved when us-
ing very small concentration, therefore
appearance of new building materials
with complex of high properties in con-
struction where the scale of application
is so huge will always give considerable
benefits justifying high cost of nanoad-
ditives. Moreover there are also rather
cheap (even from anthropogenic wastes)
substances which can be referred to nan-
odimensional ones and they give very
high effect when are used in composites.
For example, today our scientists use
nanoadditives which are effective under
concentration up to 0,008% in their de-
velopments. Having chosen convenient
form for combination, for instance, us-
ing nanoadditives in the form of differ-
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Kommo3uToB. Hanpumep, B pa3paboTKax
KOJIJIEKTHBA HAIIIUX YYEHBIX B HACTOSA-
miee BpeMs Ha BOOPYKEHUMN €CTh HAHO-
nmo0aBKM, KOTOpble 3(P(PeKTuBHBI IIPU
KoumeHnrpanuax go 0,008% . Briopas
ynoOHy0 (opMy IJIA COBMEIeHUS, Ha-
IpuMep, UCIIOJb3yd HaHOZ00ABKU B BUIE
Pa3JINYHBIX YCTOWUYMBBIX AUCIIEPCUM Ua-
CTUII, 30JIEl1, DMYJIbCUN UJIU e, NCIIOJIb-
3y MeTOJ IpeaBapuTeJbHOM IIOATOTOBKY
BBICOKOKOHIIEHTPUPOBAHHLIX  MIPEMUK-
COB, MOYKHO IIPEOJOJIETH BO3HUKAIOIIIE
TeXHOJIOTUUecKue TpynuHocTu. Ilpumeps!
TaKHNX NCCJIETOBAHNY MOYKHO HAITH B Ma-
TepHraJax, KOTOPbIe ObLIN ONYOJINKOBAHBI
B UurepHer-:Kypuaie «HaHorexHomorum
B cTpouTteabcTBe» [2]. Ilo mamHO# Tema-
THKe IJIaHUPYIOTCA IyOJNKaIIUY ellle He-
CKOJIBKIX CTaTel.

ent stable dispersions of particles, sols,
emulsions or using method of highly con-
centrated premix preparation it is pos-
sible to overcome arising technological
difficulties. Examples of such researches
you can find in materials published in
Internet-journal «Nanotechnologies In
Construction» [2]. Several papers on this
theme are to be published.

—34-
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OAJIMKMAH
Bauecnas PyBumoBuy,
HanuonaapHbIi
neaerat PUJIEM

B Poccuiickoit
denepanum,

yjeH Bropo PUJIEM,
IePBBINA 3aMeCTUTEJb
npencemarensa TK 465
«CrpourenscTBo» Poccranmapra,
npodgeccop MI'CY

Bonpoc évt60pa mexnonozuu cmpou-
menbvcmeéa cob6cmeennozo doma écmaém
neped muHozumu zpaxoanamu. Hyxnno
Au 6pamv 6 paciém HacmHOMY 3aKaA3-
YUKY 603MOHHOCMU HAHOMEXHON02UL?
Hnu ecé e noxa eépema ux npaxmu-
4eCK020 NPpuUMeHeHUs 6 IMOoM ceKxmope
cmpoumenbcmea He nPUULLO?

Bnagumup lBaHOBUY, HHIKEHED

Ha cerogusa m3BecTHBI MHOT'OUMCJIEH-
HbIe CHOOCOOLI IIPMMEHeHWA HaHoMare-
pUAaJIOB M HAHOTEXHOJIOTUHA IIPU CTPOU-
TeJIbCTBE UYACTHBIX JOMOB. 3JeCh €CTh U
CaMOOUHITAIONIEeCS TOBEPXHOCTU dYepe-
OUYHOU KPOBJM, U OCTEKJIEHHEe, 1 a’po-
rejeBas WM30JANNSA, M aBTOHOMHLIE WC-
TOUYHUKHY 9Hepruu. K cokaieHnio, Hy>KHO
OTMETUTH, UTO BCE 3TO — MHUJIOTHBIE IPO-
€KThI, IIIMPOKOr0 IPUMEeHeH!s IIog00Had
KOHIIENINA «HaHOJAOMAa» MOKa He II0Jy-
ynyaa. Ho Bce, HECOMHEHHO, BIIEPEIN.

Yeasncaemovie ywacmuuxu kongepen-
yuu!

IIpowy pacckazamv o esponeickom
npoexkme PICADA, ochoéannom Ha uc-
NONb306AHUU CMPOUMENLbHBLX Mame-
puanoé c ¢omoramanuamopamu HA
ocnoge nanowacmuy TiO,. IIpumenenue

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

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

Today many different means of appli-
cation of nanomaterials and nanotech-
nologies in private housing construction
are known. There are self-cleaning sur-
faces of tiling, glass in windows, aerogel
isolation and autonomous sources of en-
ergy. Unfortunately one should note that
all these projects are pilot, the concept of
«nanohouse» is not widely used yet. Un-
doubtedly that is to come soon.

Dear participants of the conference!

Could you tell us about European
project PICADA based on using build-
ing materials with photocatalysts made
on the basis of TiO, nanoparticles? The
application of such materials allows
decreasing of environmental pollution.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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maKux mamepuanoé no36onsem CHU-

3umb Ypo6eHb 3azpPA3HEHUR OKPYHCAlo-

weill cpedvt. Ecmb nu nodobuble mame-
puanvt 6 Poccuu?

Bragumup Kapmos,

IOKTOP TeXHUUYECKUX HAYK, mpodeccop

doToKaTaINTUUECKIIE CBOMCTBA HAHO-
pasmepHbIx yactull TiO, B mocienuue gecs-
TUJIETUS BBIBBIBAIOT BCe OOJIBIITUHA NHTEPEC
B CBS3H C IMIEPCIIEKTUBAMU UX MCIOJIb30Ba-
HUS B CTPOUTEJILHBIX MaTepuajaxX, TaKuX
KaK KepamMuuecKas ILJIUTKAa, CTEKJO, Kpa-
CKH, CTPOUTEJbHbIE PACTBOPbI, OETOHBHI,
JIOPOKHBIE MaTE€PUAJbI U T. I.

ITo BezeT 3a cobO0 Bece OOJIbIIIEe IIPaK-
THYEeCKOoe IIpuMeHeHne (poToKaTaJIn3aTo-
poB Ha ocHoBe HaHOTiO, B caMbIX B pas-
JUYHBIX 00JIaCTAX CTPOUTEJBCTBA, IIPU
9TOM CHMJKAaeTCs 3arpsA3HSAI0INee BO3Iei-
CTBUE OKPYKaIoIleil cpeabl, UTO 0COOEH-
HO Ba’XKHO B YCJIOBUSIX METAIIOJINCOB.

PICADA, Photocatalytic Innovative
Coverings Applications for Depollution
Assessment — eBpomelcKuii IIpoeKT, pe-
aJM30BaHHBII B paMKax Esporeiickoit
mporpammbl Competitive and Sustainable
Growth (KoHKypeHTHOe U yCTOWYHU-
Boe pasButme). OH craproBan 1 auBapsa
2002 roma u 3aBepinmiaca B 2005 roxy.
OCHOBHBIMH IEJIAMHU IIPOEKTA IBJIAINUCH:
® Jyulriiee MOHHUMAaHHE MEXaHU3MOB

doToKaTATUTUUECKUX PeaKIuil U ux

BJIIMSHUSA HA IPOIECCHI CAMOOUYHNIIIEHU S

¥ yCTPaHeHUs 3arpsA3HeHnI OKPYIKaio-

mIeii cpenbl;
® pa3paboTKa M ONTHUMU3AIIUS ITPOMBIIII-

JIEHHO BBIMMYCKAEMbIX CTPOUTEIbHBIX

MaTepUaJoB, BKJIOUANIIUX (oToKa-

rasuTudeckuii Ti0,, u MmeTom0B UX Hc-

MMOJIL30BAHN;
® co3maHme Mojejell TPOTeKaHUsA IIPO-

IIeCCOB B PA3JIUYHBIX YCJIOBUSIX JKC-

nayaTanyyu W B PeaJibHOM TOPOACKOM

cpene;

Are there similar materials in Russia?
Vladimir Karpov, Doctor of Engineering,
Professor

For the recent decades photocatalyt-
ic characteristics of TiO, nanoparticles
have been drawing more and more atten-
tion due to the prospects of their use in
construction materials such as ceramic
tile, glass, paints, mortars, concretes,
road materials, etc.

All that is followed by more practical
application of photocatalysts made on the
basis of nanoTiO, in different branches of
construction. At the same time polluting
influence on the environment decreases,
that is of great importance for megalopo-
lises.

PICADA, Photocatalytic Innovative
Coverings Applications for Depollution
Assessment — European project realized
within the frames of European program
Competitive and Sustainable Growth.
It started on the 1st 2002 and ended in
2005. The main targets of the projects
were:
¢ to improve understanding of mecha-

nisms of photocatalytic reactions and

their influence on the processes of
self-cleaning and environment depol-
lution;

¢ todevelop and to optimize industrially
produced building materials, includ-
ing photocatalytic TiO, and methods
of their implementation;

® to create models of processes running
under different service conditions in
real urban environment;

e to develop and promote products.

To achieve mentioned targets project
PICADA united together participants
from academical and industrial spheres

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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® pa3BUTHE U MAPKETUHT IPOAYKIINH.

I DOCTHMIKEHUS 9TUX IeJiel ITPOeKT
PICADA o00beguHNI YUaCTHUKOB U3 aKa-
JIeMHUUYeCcKOIi cpeAbl 1 IIPOMBIIIIIEHHOCTH,
a TaK:Ke HCIbITaTeJbHBIe JlabopaTopuu,
paboTaroiiue B 00JIaCTHM XWMHUU, CTPOU-
TeJbCTBA, MAaTEPHUAJIOBENeHNsI, OXPAaHbI
OKpYysKaloIeil cpeabl M YHCJIEHHOTO MO-
IequpoBaHUsA. B paboTe npuHUMAIU ydya-
ctue cuenuaauctbl WUranuu, ®paHmnuu,
I'peniniu, lanuu u psaga Ipyrux eBpomIei-
CKUX CTPAaH.

OO0111as1 CTOMMOCTDH IPOEKTA COCTABUJIA
3,4 M€, B 1.u. EBpomneiicKkasi KOMUCCHUSA
(hmHaHCHpPOBaJIa YaCTh IIPOEKTA B 00beMe
1,9 ME.

B mpoekTe Ha 1a00pPaTOPHBIX, MOAEIb-
HBIX U MHUJIOTHBIX 00pasiiax ObLIN OIleHe-
HbI IIEPCIEKTUBLI 1 SKOHOMHYECKasa (-
(beKTUBHOCTL IIPUMEHEHUS MaTEePUAJIOB
¢dacamoB 3maHMil, 3JIEMEHTOB MOIIEHU,
JOPOKHBIX OHEKT. OTHU PAOOTHI IIOJYUM-
JW gajabHelIee pasButume: B HWMranuwm,
®dpannunu, Beabrun u lonnamgum ObLIN
IIPOBeAeHLI MHOTOUMCJIeHHbBIE 1CCJIeI0BAa-
HuA 0eTOHa, M3TOTOBJEHHOIO C IIPUMeHe-
HHEeM HaHOKATaJIu3aTopoB. MchobITaHUSA
y miocce 0am3 MwuiaaHa, rae MHTEHCUB-
HOCTB JIOPOKHOTO IBUKEHUS COCTABJISIET
1200 TpaHCIOPTHBIX €IUHUIL B UaC, IIOKAa-
3aJI1, YTO B 0€3BEeTPEHHYIO IOTOAY HOBBIMA
MaTepuaj ciocobeH morjomiaThk g0 65%
IVOKCHa a30Ta U MOHOKCHUIA yrJjepoja.
YcTaHOBIEHO TaKiKe, UTO B COJHEUHBINA
JeTHUH AeHb Ipu cKopocTu Betpa 0,7 Mm/c
II0OBEPXHOCTHIO HOKPBITHA (0K010 6000 M?)
norjoianock o 50% oKcumoB asora.
IIpu sTom (poToKaTamMTHUECKAA AKTUB-
HOCTH IIOKPBITHUS COXPAaHAJNACh U Uepes
ToJ TOcJe ero YKJaIKM. AHaJIOTMYHBbIN
0eTOH y:Ke HCIOJb30BAaH IIPU MOCTPOIKE
HEKOTOPBhIX KPYOHBIX OO0OBHEKTOB, B TOM
YyucJe HOBOM IITa0-KBapTUPBI KOMIIAHUY
Air France B mapmuXCKOM a3pOHOPTY UMe-
Hu IMapaa ge I'omnss. B menTpe ropopga

and as well as test laboratories working
in the field of chemistry, construction,
science of material, environmental pro-
tection and numerical simulation. Spe-
cialists from Italy, France, Greece, Den-
mark and some other European countries
took part in this study.

The total cost of the project was 3,4 bil-
lion euros. European committee partly
financed project in the size of 1,9 billion
euros.

The project estimated prospects and
economic efficiency of the use of build-
ing facade materials, paving elements
and road pavement.

These works were further developed:
many research studies of concrete pro-
duced with the help of nanocatalysts
were conducted in Italy, France, Belgium
and Holland. The highway tests made
near Milan where intensity of the traffic
is 1200 transport units per hour showed
that when weather is windless the new
material is able to absorb up to 65% of
nitrogen dioxide and carbon single-ox-
ide. It was also determined that in sunny
summer day at the wind speed of 0,7m/s
the pavement surface (about 6000 sq.m)
absorbed up to 50% of nitrogen oxides.
At that photocatalytic activity of the
covering remained the same even after
one year it had been laid.

Similar concrete has already been used
in the construction of some large objects
including new Air France headquarter in
Charle De Gaulle airport in Paris. In the
center of Bergamo (Italy) with the help of
protective concrete slabs (12000 m?) the
street with intensive traffic was renovat-
ed in September of 2006. Photocatalytic
materials were employed in construction
of the objects situated in Fulda (Germany,
2006) and Antwerpen (Belgium, 2005).

Similar works are being done in Rus-
sia too. Academy accomplished the proj-

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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Bepramo (Mranusa) c¢ ucmoab30BaHUEM
3aIUTHBIX OeTOHHBIX mauT (12 000 m?)
B ceHTs0pe 2006 roma Onlaia PeKOHCTPY-
WpoBaHa yJUIA C WHTEHCUBHBIM TPAaHC-
MMOPTHBIM ABUMKeHUeM. POTOKaTaJIUTU-
YyecKUe MaTepuajbl OBbLIN IITPUMEHEHBI
Ha 00beKTaX CTPOUTEJHBCTBA B TOpojax
dynna (l'epmanus, 2006) u B AHTBepIIeH
(Benbrusa, 2005).

Ananoruunnsie paboOThl BeAyTCA U B
Poccun. Tak, Poccutickoit nHMKeHEePHOMN
akagzeMueil mo 3akasdy IlIpaBuTesbcTBa
MoCKBBI peam30BaH IIPOEKT, pPe3yJib-
TaTOM KOTOPOTO CTAaJI0 CO3JaHWEe COCTa-
BOB U OT/AEJOYHBIX MaTepuaJjoB IJs Ha-
PYsKHBIX M BHYTPEHHUX paboT Ha OCHOBE
IIEeMEHTHBIX MAaTPUIl, MOAU(MUIIUPOBAH-
HBIX (POTOKATAJIUTHUUYECKUM IUOKCUIOM
TUTAHA. BBIIYCK ONBITHBIX 00PAa3I0B
COCTaBOB U OTJEJOUYHBIX MAaTepuajoB
OyzeT opraHm3oBaH Ha NOPEAITPUATHUAX
kommaunuu «MC Bauchemie — Russia».
OmbITHOE TpUMEHeHUe Pe3yJbTaTOB
paspaboTKku OyJeT OCYIIEeCTBJIATLCA Ha
00'beKTax JKUJIUITHOTO CTPOUTEILCTBA
U B MHOTOQYHKIIMOHAJIBHBIX 3TaHUAX,
a TakiKe IIPU CTPOUTEJIbCTBE CIEeI[UaJIb-
HBIX COOPY:KeHUU (ToHHeJel, KOJIJIeK-
TopoB) B MockBe, Cankr-Ilerepbypre,
Kazanu u ExarepunOypre, crmoco6CcTByA
YAYYIIIeHNUI0 9KOJOTUYEecKoil 00CTaHOB-
KU U CHUIKEHUIO COJNEeP:KAaHUS BPEIHBIX
KOMIIOHEHTOB OKpPY:Kalolllell cpensbl,
B TOM 4YmHCJIe 13-3a 3aJbIMJIEHUS U 3ara-
30BaHHOCTHU aTMOC(epHI.

Bosiee meranpbHas mHMoOpManua oTpa-
sKeHa B [3].

30pascmeyiime, y6aixaemoie yiacm-
HUKU KOH(epernyuu!

Ilosaenenue rkarux narnonpodyxmoe,
OmHocAUUXCA K MexHonozuu 6emoHa,
MOXHCHO oxcudamev 6 b6auxcatiuiue 2006l
6 mupe u 6 Hautell cmpane?

Bagum Biacos, TexHOJOT

ect, result of that was designed composi-
tions and finishing materials for outer
and inner works based on cement matri-
ces modified by photocatalytic titanium
dioxide. The production of pilot batches
of compositions and finishing materials
will be organized at the enterprises of the
company «MC Bauchemie — Russia». The
results of developments will be applied in
housing construction and multifunction-
al buildings as well as in construction of
special facilities (tunnels, collector) in
pilot mode in Moscow, Saint-Petersburg,
Kazan and Ekaterinburg, favoring im-
provement of ecological conditions and
decrease of harmful components caused
by smoke and gas contamination.
More details are given in [3].

Good afternoon, dear participants of
the conference!

What nanoproducts pertaining to
concrete technology are expected to ap-
pear in the world and our couniry in
near future?

Vadim Vlasov, technologist

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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B Oamkaiinmine ronbl, GJaromaps ObI-

CTPO pa3BUBaAKIIMMCAd HaAHOTEXHOJIOTM-
AM, MOXXHO OXUIAThb Pa3BUTHUA CJIENYIO-

IUX

HAHOMNPOAYKTOB, OTHOCSAIIUXCS

K TeXHOJIOruu 0eToHAa:

KaTaJIN3aTOPHI AJIA CUHTe3a U yCKope-
HUS TUApPaTaAIuy OOBIYHBIX [[EMEHTOB;
I00aBKU [JIsT CYIEePTOHKOTO IIOMOJA
U MEeXaHOXMMHUUYECKOU aKTUBAIIUU Iie-
MEHTOB;

HOBOE IIOKOJIEHWE CcyIlepliacTuuKa-
TOPOB I «abCOJIOTHOTO KOHTPOJISA
MMOABUKHOCTU» W PE3KOT0 CHUIKEHUS
pacxoza BOJIbI;

BSKYIIME C HAHOYACTHUIIAMHU, HAHO-
CTeP;KHAMU, HAHOTPYOKaMu (BKJIIOYA s
OMHOCTEHHBLIE HAHOTPYOKM), HaHOAa-
MOpPTH3aTOpPaMU, HAHOCUCTEMaMU WJIN
HAHOIIPYKUHAMU;

BSUKYIIIME C YJIYYIIeHHBIMU/HAHOMO-
JIeJIMPOBAaHHBIMU BHYTPEHHUMU CBA3A-
MU MeXKIy IPOAYKTAMU I'UIpaTallii;
BSUKYIIIUE, MOAMMUIIUPOBAaHHBIE Ha-
HOUYACTUIIAMU TOJUMEPOB, UX dMYJIb-
CUAMU UJIU MOJUMEPHLIMUA HAHOIJIeH-
KaMu;

BSKYIIME C KOHTPOJIMPYEMOM cTerme-
HbBIO YBJIAKHEHUSI 1 KOHTPOJUPYEMbIM
mpolieccoM 00pa3oBaHUA MUKPOTpe-
IIT1H;

9KOJIOTUUECKHUE BAKYIHe, MOTU(DUITI-
pOBaHHBIE HAHOYACTUIIAMH U IIPOU3BE-
JIeHHbIe IIPU 3HAYUTEJIBHOM COKpAaIle-
HuUM o0bema KamHKepa (1o 10-15%),
WJIN BSOKYIMEe Ha OCHOBe ajbTepHa-
tuBHBIX cucteM (MgO, docdarsi, reo-
IMOJITMEPHI, THUIIC);

omomarepuasbl (BKJIOUYASA UMUTUPYIO-
e CTPYKTYPY U CBOWCTBA PAKOBUH
MOJIJIIOCKOB);

KOMITIO3UTHI Ha OCHOBE IIeMeHTa, apMU-
pOBaHHBIE HOBBIMY BOJIOKHAMU C HAHO-
TpyOKaMu, a TAaKKe BOJIOKHAMU C HAHO-
obosrouKkaMu (IJIs1 yaydIlleHnus CBA3eH,
KOPPO3MOHHOM CTOMKOCTH, HNPUIAHWS

Within the next several years due to

rapidly developing nanotechnologies one
may expect the development of the fol-
lowing nanoproducts referring to con-
crete technology:

catalysts for synthesis and hydration
acceleration of common used cements;
admixtures for superfine grind and
mechanical and chemical activation of
cements;

new generation of superplasticizers
for «absolute flow control» and dras-
tic decrease of water consumption;
binders with nanoparticles, nanorods,
nanotubes (including one wall nano-

tubes), nanodampers, nanosystems
and nanosprings;
binders with enhanced/nanoengi-

neered internal bond between the hy-
dration products;

binders modified by polymer nanopar-
ticles, by their emulsions or by poly-
mer nanofilms;

binders with controlled internal mois-
ture supply to avoid/decrease microc-
racking;

ecobinders modified by nanoparticles
and produced with substantially de-
creased volume of Portland cement
component (down to 10-15% ) or bind-
ers based on the alternative systems
(magnesia, phosphate,

biomaterials (including those imitat-
ing structure and properties of mol-
lusc shells);

composites made on the basis of ce-
ment reinforced by new fibres with
nanotubes as well as fibers with nano-
coverings (to improve ties, corrosion
resistance, to give new characteristics
to material such as electrical conduc-
tion, etc.);

composites made on the basis of ce-
ment with ultra high strength, viscos-
ity and hardness;

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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MaTepuaay HOBBIX CBOMCTB, TAKUX KaK
9JIEKTPOIIPOBOAHOCTD U T.II.);

® KOMIIOBUTHI HA OCHOBE IIEMEHTA C UYPe3-
BbIUAHO BBICOKOII IPOUYHOCTHIO, TATY-
YeCThI0 U TBEPOCTHIO;

® MaTepuasJbl UYpPE3BLIYAWHO BBICOKOM
JIOJTOBEUYHOCTH HA OCHOBe IleMeHTa
¢ MOAM(MPUIIMPOBAHHON HAHO U MHUKPO-
CTPYKTYPOIL;

® MaTepuaJibl, CIIOCOOHBIE K CAMOBOCCTA-
HOBJIEHUIO, U HOBBIE TEXHOJIOTUU pe-
MOHTA;

® MarepuaJbl € KOHTPOJUPYEMBIMU
BJIEKTPOIIPOBOJHOCTHIO U AehOPMAaTUB-
HOCTBIO, 0e3ycaJouHble MaTepuaJIbl
W MaTepuajbl ¢ HUBKUM TeMIepaTyp-
HBIM PacCIINpPEeHNEM;

® «yMHBIE» MaTepPUAJbl, TAaKUE KaK Ma-
TepUaJbl C CEHCOPUKON U 3aJaHHBIMU
peaknusaMU Ha TeMIlepaTypHbIE BO3-
IeHCTBUSA, BJAKHOCTD, HAIIPAMKEHNE.
IToapoOHBIZT 0030p IPUMEHEHUs Ha-

HOMATEPHAaJOB M HAHOTEXHOJIOTHUH B CO-

BPEMEHHBIX OETOHAaX MOYKHO ITPOUYUTATH

B[4].

3dpascmeyiime!

Ecau a ne owubarocv, nep6oHawany-
Ho I'K «Pocnanomex» paccmampuéan
appexmuenoe npumenenHue HAHOMex-
HOMo2Ull 6 pa3nu4uHbLX 0bracmax npo-
MbLULLEHHOCTU, 6 HACMHOCMU: 3INeK-
mponuke, meduyune, memannypaul,
adeprnoil mexHuxe u m.0. Ilupoxoe
u appexmuenoe npumenenue HaHoOmex-
HOLO2UU U HAHOMAmMepuaioé 6 cmpou-
menvHOl ompaciu He NAAHUPOEANOCD.
H3zmeHnunocv nu wmo-Hubydv 6 smom
nniane 6 Hacmoauwee epema?

B. I'masoB, couckareanb

He Mmors10 He UBMEHUTHCSA — CTPOUTEIb-
HBIN cerMeHT B c(epe HaHOMATEPUAJIOB
Y HAHOTEXHOJIOTHMI CTAaHOBUTCA Bce 00-
Jee 3aMeTHBIM. CerogHs, B COBOKYIIHOM

e materials of extremely high durabil-
ity made on the basis of cement with
modified nano and microstructure;

® materials possessing self-healing abil-
ity and new repairs technologies;

e materials with controlled electrical
conductivity and deformability, no
shrinking materials with low thermal
expansion;

e «smart» materials such as materials
with sensority and specified reactions
to temperature impacts, humidity,
tension.

You can read detailed review of imple-
mentation of nanomaterials and nano-

technologies in modern concretes in [4].

Good afternoon!

As far as I know, originally SC «Ros-
nanotech» considered effective applica-
tion of nanotechnologies in different
industry branches, in particular: elec-
tronics, medicine, metallurgy, nuclear
engineering etc. Wide and effective im-
plementation of nanotechnologies and
nanomaterials in construction was not
planned. Has something changedin this
issue now?

V. Glazov, research assistant

Definitely, the changes took place —
construction segmentin the field of nano-
materials and nanotechnologies becomes
more noticeable. Today, if we speak

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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00111eM PBIHKE, CTPOUTEJIHCTBO U MO 00'h-
eMaM, U B JeHEeKHOM BBIDAKEHUU <«IIO0-
Tpebaser» g0 3% HaHOMaTepUaJOB, a
B OTAEJbHBIX CeTMEeHTaxX, HalpuMmep, Ha-
HOKoMmo3uTax, 10 11%, uto, ¢ yuyeTom
«100aBJIEHHO!I CTOMMOCTH» B UBJEJIUAX,
KOHCTPYKIIUAX, S3JaHUSAX U COOpYyKe-
HUAX, MPUBOAUT K OIlEHKEe PBIHKA IIPU-
MepHO Ha ypoBHe 95 MJpA. I0JJIapOB.
K 2015 rogy o0bemM 9TOTO PHIHKA MOYKET
BospacTtu moutu 10 400 Myapx. oIapos.

Bor mouemy OAO «PocuHano» 00bABUII
KOHKYpPC Ha BBIIOJHEHHE OTPaceBOTr0
TeXHOJIOTUYECKOTO HccyiefoBanusa «Pas-
BUTHE PBIHKA CTPOUTEJBbHOU HAHOTEX-
HOJIOTUYEeCKOU mpoaykiuu B Poccum mo
2020 roma», meJbI0 KOTOPOTO SABJIAETCS
co3IaHVe JOPOKHOMN KapThl IIPUMEHEHU S
HAHOTEXHOJIOTHUI B CTPOUTEJILCTBE. OTOT
IIPOEKT peayindyeTcsd B HACTOSAIEe Bpe-
mdA Poccuiickoil mHKeHepHOU akageMueni
Y KOHCAJTUHIOBOM KoMmnaHuell «Booz &
Co.».

O0BbeMHEHHBIN OTBET HAa BOIPOCHL: 13,
20,17,19

30pascmeyiime, yéaixaemoie yiacm-
HUKuU KoHgepenyuu!

Kax useecmno, 6 mewenue deéyx no-
cnednux Oecamunemuill 6 mamepuano-
6e0eHUU NLOABUNLOCH HOB0€E HANPAGeHUe
uccnedoséanuil u npaxmuueckoi des-
menbHOCMU, C6A3AHHOE C UCNOLb306a-
Huem Hanocmpyxkmyp. B Hacmoawee
épema 6GONBULUHCME0 UHOYCMPUATLLHO
pa3sumuvlx cmpaHn obecnexwuéarom pas-
eumue u YUHAHCUPOBAHUE HAHOMEXHO-
nozull, cuuman OaHHOe HanpaéieHue
UHHOBAYUOHHBLM U NePCNeKMmuUEHbLM:
HaHOmexHon02uAM npudaémcsa 6cé 60-
nee eo3pacmatuiee 3navenue. IIpowy
npueéecmu npumepsv. npumeHeHUs HaA-
HOmexHoONO2UllL U HAHOMAMEPUALOE
6 cmpoumenbcmee, U, ecil 603MONHCHO,

about the total market, construction in-
dustry by volume and by money means
«consumes» up to 3% of nanomaterials,
and in some segments, for example nano-
composites, this figure is about 11% . If
we take into consideration added cost of
products, structures, buildings and fa-
cilities then it is possible to estimate the
market at the level of 95 billion dollars.
By 2015 the volume of this market may
grow nearly to 400 billion dollars.

Therefore «RUSNANO» announced
tender on industrial technological re-
search «Development of the construction
nanotechnological production market
in Russia until 2012» in order to create
«road map» of implementation of nano-
technologiesin construction. This project
is being realized by Russian Engineering
Academy and consulting company «Booz
& Co».

The combined answer to the questions:
13, 20,17,19

Good afternoon, dear participants of
the conference!

Recent two decades saw how a new
field of research and practical work con-
cerning application of nanostructures
had appearedin material science. Today
the most part of industrially developed
countries provides development and fi-
nancing of nanotechnologies regard-
ing this field as innovative and prospec-
tive one: nanotechnologies are drawing
more and more attention. Could you give
some examples describing application
of nanotechnologies and nanomaterials
in construction and, if it is possible, ben-
efits of their implementation (already
gained or those expected in the future).

Sergei Pavlov, civil engineer

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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axoHomuueckull agpgpexm (6 nacmoau,ee
épemsa unLU 6 nepcneKmuée) om ux éHe-
dpenus.

Cepreii ITaBioB, MHKEHED-CTPOUTED

Yeasncaemovie ywacmuuxu koHnepen-
yuu!

Hmeemca nu y Bac ungopmauyua o
docmudcenuax HaHouHIycmpuu 6 ob.aa-
cmu cmpoumenvcmaea 3a pybexrcom?

Bacunuii I'ycapenko,
mIpemogaBaTesb, I'. OpeHOypr

Yeaxncaemuoie konnezu!

Kaxoév. ocrHo6Hble npuopumemnbie
HanpaéneHus 6 o6iacmu coé6pemeHHbLY
HOHOMEXHONOo2UlL 6 omewecmeeHHOol
u 3apybercHoill Hayke u npakmuke?

H.N. ITamunes,
WHKeHepP-CTPOUTeNb, I'. Koposés

Yeasncaemvie ywacmnuru rongepen-
yuu!

Paccrasxcume, nosxcanyicma, o no-
O} CUMENbHOM OnblMme npumMeHeHusl
HAHOMexHONo2Uull 6 cmpoumenbcmee,
00 uCnonb306aHUU HAHOMEXHON02UY-
HO20 Cblpba 0 cmpoumenvHol uHIY-
cmpuu.

Banagnmup UBanosuu, r. MockBa

Bosbiine 0030ppl IO TPUMEHEHUIO
HaHOMATEPHUAJOB ¥ HAHOTEXHOJIOTUH
B CTPOUTEJIbCTBE OBLIM OIYyOJUKOBAHBI
B MHWurepner-xkypuaie <«HaHoTexHOJIO-
TMU B CTPOUTENBCTBE» (CM, Halpumep,
[4], [5]). IlepeueHb rJaaBHBIX HAYYHO-
UcCJIeOBaTebCKUX paboT, BBINOJIHSAE-
MBIX CerofHs 3a pyO0exoM B o00JacTu
CTPOUTEJIbHBIX HAHOMAaTEePHUAaJIOB U HAHO-
TEeXHOJIOTUH, JOCTATOUYHO MINPOK U BKJIO-
Jaer:
® BLICOKOTEXHOJOTUYHBbIE KOHCTPYKIH-

OHHBIE MAaTepuaJbl — HAHOCTPYKTYP-

HYI0 MOAU(PUKAINIO CTaJid/MeTas-

Dear participants of the conference!
Have you got any information on
achievements of nanoindustry in con-
struction abroad?
Vasily Gusarenko, lecturer, Orenburg

Dear colleagues!

What directions are of top priority
in the field of modern nanotechnologies
in native and foreign science and prac-
tice?

N.I. Pashinzev,
civil engineer, Korolev

Dear participants of the conference!
Could you tell me about positive ex-
perience concerning implementation of
nanotechnologies in construction,about
application of nanotechnological raw
materials in construction industry?
Vladimir Ivanovich, Moscow

Wide reviews concerning implementa-
tion of nanomaterials and nanotechnolo-
gies in construction were published in
Internet-journal «Nanotechnologies in
Construction» (for example, see [4], [5]).
The list of the main researches being car-
ried out abroad in the field of construc-
tion nanomaterials and nanotechnologies
is rather broad and it includes following:
e high performance structural materi-

als — nanostructure modification of

steel/metals, ceramics/glass, poly-
mers, cement/concrete, composites
through process control or using nano-

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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JIOB, KepaMHUKU/CTeKJia, MOJUMEepPOB,

ImeMeHTa/0eTOHA, KOMIIOBUTOB Yepes

yIIpaBJIeHWEe ITPOU3BOACTBEHHBIM IIPO-

IleccCOM WJIM WCIIOJb30BaHUe HaHOoua-

CTUII, HAHOTPYOOK 1 HAHOZ00ABOK;
® [MOHMMAaHue ABJEHUIN B HaHONIKaJe —

HAHOCTPYKTYype ¥ UX IIPOSABJIEHUS

B OTHOIIIEHUUW MaKPOCBOMCTB (HaAIpuU-

Mep, B rupaTainun, ycagKe, CTapeHUn

M T.J.) C UCIIOJIb30BAHNEM HOBBIX METO-

HOB;
® (DyHKIIMOHAJbHBIE TOHKUE IIJIEHKU/

MMOKPBITUSA, MHOTOKPATHO IIOBBIIIAIO-

e KauecTBa MaTepuaJioB, HAIIpUMeED,

WX OITUYECKHUE, TEILJIOBbIE CBOMCTBA,

JIOJITOBEUHOCTh, MCTHUPAEMOCTh, COIIPO-

TUBJISEMOCTb BO3JeHCTBUAM, obecIe-

YUBAIOIIME CAMOOYUIIIaeMOCTb, IIPEIIAT-

CTBYIOIIIME HAAIIMCH HA CTeHAaX U T.1.;
® HOBBbIe MHOTO(DYHKIIMOHAJIIbHBIE MaTe-

prasbl 1 KOMIIOHEHTHI — U30JIUPYIOIIHe

asporesi, 3s(p(PeKTuBHbIe (GUIBTPHI/

MeMOpaHbI M KaTaJIu3aTOPhI, a TaKiKe

caMo03aJIeunBaIoIINeca MaTepUaJbl;
® HOBbIe JaTUUKM, YyCTPOMCTBA U ObI-

cTpoaelcTByWOIIE IIPUOOPHI, obecIie-

YUBAIOIME YJIYYIIEeHHBI KOHTPOJb

COCTOSTHUSI KOHCTPYKIIMH U YCJIOBUM

OKpY:KaloIllei cpeabl, a TaKKe CIIocoo-

HOCTH CAMOITPUBEIEHNA B IEICTBUE;
® HSHEPreTHUKy AJIs YCTOMUYMBOTO Pa3BU-

TUsA, 00eCIIeUNBAIOIIYI0 OXPAHY OKPY-

JKaloIel cpeabl — HOBBIE TOILIMBHEBIE

STYeKU, 9Heprod@@eKTUBHOEe OcBelle-

HUe, CIEeUaJbHYI0 HI3OJAIUI0 U 3a-

CTEeKJIEHUE, OUUCTUTEJU 3arpsA3HEeHUN

U T.I.

Muorue mexaAyHapoAHBIE ITPodeccro-
HaJIbHBbIE OPraHMW3aIluU co3aIu pabouune
KOMUTEThI, KOMUCCUU U T'PYIIILI, aKTUB-
HO paboraroriue B aToi cepe. Oagmu us
rakux komuteroB — TC 197-NCM — 6v11
co3laH, HanmpuMep, MeXKIyHapoOaHBIM CO-
I030M SKCHEePTOB U JiabopaTopuii B 00.Jia-
CTU CTPOUTEJIbHBIX MATEpPUAJIOB, CHCTEM

particles, nanotubes and nano-admix-

tures;

¢ understanding phenomena at nano-
scale — nanostructure and macro-prop-
erties relationship, (e.g. hydration,
shrinkage, deterioration, etc.) using
new techniques;

e functional thin films/coatings — much
enhanced performance in, e.g., opti-
cal, thermal, durable, abrasion resis-
tant, self-cleaning, anti-graffiti, etc.;

® new sensors, devices and smart struc-
tures — enhanced monitoring of struc-
tural and environmental conditions,
and self-actuating capability, though
this tended to be at micro rather than
macro-level;

e sustainable energy, environment ap-
plications — new fuel cells, energy-
efficient lightings, special insulating
and glazing, pollutants cleaner, etc.
Many international professional orga-

nizations have established working com-
mittees, commissions and groups acting
in this sphere. For instance, one of such
committees - TC 197-NCM — was created
by International Union of Laboratories
and Experts in Building Materials, Sys-
tems and Structures (RILEM).

Large scope of work is envisaged by the
program of Technical committee «Nano-
technologies in Concrete» ACI 236D of
American Concrete Institute.

The results of the national and inter-
national research were actively discussed
at three large International symposiums
on nanotechnologies in construction
(2003 — Paisley, Scotland, 2005 — Bil-
bao, Spain and 2009 — Prague, Czech Re-
public) as well as at some international
forums on nanoscience, nanomaterials
and nanotechnologies. The regular, the
fourth, symposium on nanotechnologies
in construction will be held in Greece
(Agios Nikolaos, Crete) in 2012.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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u kKoHcTpykumuit (PUJIEM). Boabioi
00beM paboT MpeaycMOTPEeH ILJTaHaMU
Texunueckoro komurera « HamorexHosio-
ruu B 6etore» ACI 236D AmepukaHCKOTO
MHCTUTYyTa OeToHA.

PesyabTraThl HAMOHAIBHBIX U MEXKIY-
HaPOJHBIX CCJIeOBaAHNII aKTHBHO 00CY K-
IaJrch HAa TpPeX KPYIIHBIX MeKIyHapPOmI-
HBIX CMIIO3UYMaX II0 HAHOTEeXHOJJOTHUSIM
B ctpouTtenbcTBe (2003 — Ilaiicau, Ilot-
agaungusga, 2005 — bBuawsbao, HWcuanus
u 2009 - Ilpara, Yexusa), a Tak:ke Ha
pAge MeKIYHApPOAHBIX (DOPYMOB IIO Ha-
HOHayKe, HAaHOMaTepuajJaM U HaHOTeXHO-
goruaM. OuepeaHON, yiKe YeTBEPThIA MO
CUeTy, CUMIIO3UYM II0 HAHOTEXHOJJOTHUIM
B cTpouTesbcTBe cocTtouTcss B 2012 roxmy
B I'pentuu (Aruoc Hukosayc, Kpur).

CoBpeMeHHBIII Iporpecc B 00JIacTH Ha-
HOTEXHOJIOTUH ITO3BOJISIET HAleAThCS, YTO
yiKe B HACTYIIMBIIEM JIEeCATUJIETUU MHO-
rue 3aJauyM, Ha CEeroJHA IIPeACTaBJIA0-
mecs (paHTaCTUUYECKUMU, OyAyT yCIIeI-
HO PeIlleHbl.

CBUAETEIBCTBOM  9TOTO  SABJIAIOTCS
OoJibIlie HAI[MOHAJbHBIE NPOEKTHI II0
PasBUTHIO HAHOMATEPHAJOB M HAHOTEX-
HOJIOTHI B CTPOUTEJILCTBE, pealndyeMble
B EBpomeiickom coobimectBe, CIITA, Ka-
Hajge, ABcrpanuu, dnouun, Kurae u page
IPYTUX CTPaH.

3dpascmeyiime!

Caviwan o pa3pabomke u opzanu3ia-
yuu npous3eéodcmeéa HO60U cepuu 6uo-
YUOHbLX NAKOKPACOYHbLLX Mamepua-
7106 cepuu ¢ HaHowacmuuyamu cepebpa,
npedHa3HaieHHbLX O 60pbOLL ¢ Oak-
mepuanibHblMU, 6UPYCHbLMU U OpYysumu
ungexyuamu. Ilo 3aaénenuam paspa-
6omuuroé, 6uoyudnsvie KPacKu nN03601:-
om 3@Pexmueno 3auwuuLams nomeule-
nusa JIIY, a maxsie pabowue, jxunvie,
cnopmuéHnbsle U Opyzue nomeu,eHuUs om
6030ydumeneil. uHGEKYUOHHBLX 3a60-

Modern progress in the field of nano-
technologies allows us to hope that the
decade which has already come will see
how many tasks being fantastic today
will be successfully solved.

Large national projects on develop-
ment of nanomaterials and nanomate-
rials in construction being realized in
European community, USA, Australia,
Japan, China and some other countries
are the illustration of this process.

Good afternoon!

I heard about development and orga-
nization of production of new series of
biocidal paintwork material with silver
nanoparticles aimed at fighting against
bacterial, virus and other infections. Ac-
cording developers’ statements, biocidal
paints are able to protect rooms of treat-
ment and prophylactic institutions as
well as manufacturing and athletic fa-
cilities, living quarters and other types
of rooms from causative agent of infec-
tious diseases in effective way. Viruses,

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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neéanuli. Bupycol, murxpobo. u 2zpub-
KU, @ makxice niecendb nozubarom, 6cezo
AU NONAE HA TLO6EePXHOCMb, OKPAULEH -
HYto Ouoxkpackamu. Ymo 6vL. moxneme

cka3ambsb no amomy noeody?
Baagumup, cTyIeHT MEIUITTHCKOTO
YHUBepCUTeTa

AnTubaKTepuIlugHbIe CBOMCTBa cepe-
Opa u3BeCcTHBHI M3JaBHA. BCIOMHUTL Ke
0 HUX IIPUIIJIOCH TOJBKO ceiyac, Korga
MMOABUJINCH U CTAJU IIIUPOKO PacIpocTpa-
HATHCA IITaMMbI OaKTepUil, YCTONUUBBIX
K aHTHOMOTHMKaM. B yacTHOCTU, OOJIBLIITYIO
OIIACHOCTh ITIPEICTABJIAET METHUIUJIJINH-
PE3UCTEHTHBIN 30JIOTUCTBIN CTA(PUIOKOKK
(MRSA), kxoTOpBIM, B OCHOBHOM, 3apasKa-
[oTcA B 6osrbHUIIaX. CMEPTHOCTH Cpeay UH-
unupoBanubix MRSA, 110 cCBUI€TEILCTBY
CIIEI[MAJINCTOB, mpeBbIraeT 30% .

HamouacTuiibl cepebpa MMeIOT pasMe-
pul oT 10 no 30 um. Kak mokasanu uccie-
IoBaHUA, B TeueHne 30 MUH OHU yOMBAIOT
no 150 BumoB 6aKkTepUil U APYTUX MUKPO-
opranuamoB. @Pupma «Bioni CS GmbH»
n3 OOepxayseHa oOecIieumja IIOCTaBKY
KPacoyHOTrO IMOKPBITUS HA HaHOCEpeOpH-
HOI OCHOBE B TPU MOCKOBCKUE KJIUHUKH.
JanHOe MOKPBITHE Ha CTeHax obJazaeT
aHTUOAKTEePUIIUIHBIM JeHICTBUEM, ITPEI0-
XpaHsAsd, TaKuUM 00pas3oM, OT pacIpocTpa-
HeHUs 3a00JIeBaHUNA.

«3I0POBBIE» BK30IPOTE3HI (OaKTEpPU-
IUIHBbIe TOKPBITUA), caJI(peTKn, KpacKu,
cueruaJn3UpPOBaHHAA OJeXKJa © OpY-
rue HaHOMOAM(UIIMPOBAHHBIE MaTepua-
JbI CTaJNd MOCTYIHBIMH YK€ CerommHsd.
B uwactHOCTHM, cmemmaiucTbl MHcTHUTyTA
IpUKJagHON HaHOTeXHoJioruu u Jlabo-
paTopuu TPUOOTEXHOJOTUU pPas3padoTaiu
HAHOKOMIIOBUIIMOHHBIE MaTepuaJibl Ha
OCHOBE OPraHOIJIMH, MOIAU(PUIIMPOBAH-
HBIX KaTaMWHaMi X HaHOUYACTHUIIAMHU Ce-
pebpa. PaspaboTKa pelenTypbl U TEXHO-
JIOTUM TIPOMU3BOJICTBA TAKMUX ITOKPBITUHA

bacteria and fungus as well as mildew
die as soon as get on the surface covered
by biopaints. What is your opinion about
this?

Vladimir, student of medical university

Antibactericidal properties of silver
have been known from the ancient times.
But now we have to remember them again
as strains of bacteria resistant to antibi-
otics appeared and became widespread.
In particular, great danger is methicillin-
resistant staphylococcus aureus (MRSA),
because as a rule people get infected with
it in hospitals. According to specialists,
the mortality among MRSA infected per-
sons exceeds 30% .

The size of silver nanoparticles varies
from 10 to 30 nm. Research showed that
within 30 minutes particles kill up to 150
species of bacteria and other microorgan-
isms. The firm «Bioni CS GmbH» from
Oberhausen supplied paint covering on
the nanosilver basis in three Moscow hos-
pitals. The covering on the walls possess-
es antibactericidal effect thus protecting
from disease spreading.

«Healthy» exoprosthetic bacteri-
cidal coatings, napkins, special clothes,
paints and other nanomodified materi-
als have already become available today.
In particular, specialists of the Institute
of Applied Nanotechnology and Labora-
tory of Tribotechnology have developed
nanocomposite materials on the basis of
organic clay modified with catamine and
silver nanoparticles. Reutov experimen-
tal prosthetics factory took part in the
development of prosthetics receipt and
production techniques. New coating is
assumed to be sold in pharmacies in the
form of bactericidal bandages, napkins,
plasters as well as sterile plaster ban-

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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IIPOBOAMJIACh IIPU HEMOCPEACTBEHHOM
yuacTuu PeyTOBCKOro sKCHepuMeHTaJIb-
HOT'0 3aBOjia 9K3ompoTe30B. Ilpeamosiara-
eTcs, YTO HOBOE MMOKPBITHE OYAyT mpoma-
BaTh B allTeKaX B BUJe OAKTePUITUIHBIX
OMHTOB, cal(peTOK, ILIACTBIPEH, a TaKKe
CTePUJIbHBIX THUIICOBBIX MEIUITMHCKUX
OuHTOB. KpoMe TOT0, HOBYIO TEXHOJIOTHIO
MOJKHO IPUMEHATH ITPU ITPOU3BOICTBE 3a-
ITUTHOM U JIeueOHO 04K Abl PA3IMUYHOTO
Ha3HAYeHUd.

CoBmecTHO co crenumaaucrtamu HIIO
«®PanbKo» U WMHCTUTYTa 9JIEKTPOXUMUU
um. A.Il.®@pymrnuna PAH BwineHasBaH-
Hble OpPraHW3allud NIPOBOAUJIU PaOOTHI
110 MPUMEHEeHNI0 HaHOKOMIIO3UTOB B IIPO-
M3BOJCTBE JAKOKPACOUHBLIX MATEPUAJIOB
(JIMK). ¥YcranoBjieHO, uTO mobaBIeHUE
KOMIIO3UITMOHHBIX MaTepPHUaJioB ¢ HAHOYA-
cTuilaMu cepedpa B BOJIO9MYJILCHOHHYIO
KpacKy IIOBBIIIIaeT ee OMOaKTHUBHOCTD.
Ha moBepxHOCTAX, OKpAaIlIeHHBIX TaKOM
KpacKoii, ObICTPO CHUKAeTCs (0 ITOJTHOM
rubeyin B TeueHHe He 0oJiee UeThIpex ua-
COB) KOHIIEHTpAaI A OaKTepuil KUIITeUHOMI
MaJIOUKU U JIETUOHEJJIbI. ¥ HUKAJIbHOCTh
KpPacoKk — B KOMILJIEKCHO HPOJOHTHUPO-
BaHHON OmMOaKTUBHOCTHU ((PDYHTUIIMITHOM,
ObakTepunugHoit). Kpacku He TOJIBKO IIpe-
IOXPaHAT MOKPLIBaeMbIE€ ITOBEPXHOCTU
oT OmomecTpyKIuu (0MOKOpPpo3usd, THHUE-
HUe, IopYa), HO 1 OTKPHIBAIOT HOBEIE IIeP-
CIEKTUBHI /I fU3allHA MHTEPHEPOB.

HanouacTtuiisl cepedpa cerogHs aKTHUB-
HO WCIIOJIB3YIOTCA B KOCMETUKe, 3yOHOI
mnacre, Oe3MHPUIUPYIOMINX CpPeACcTBaX
U T.I.

3dpascmeyiime!

Ecmv nu kaxue-nu6o HopmamuéHnbvie
0oKymenmul, peziamenmupyrouue uc-
nonb306aHUE HAHOMEXHONLO02UL, U NPo-
zpammubie 0OKYymeHnmbuvl, 20e npocma-
mpueéanace 6bL cucmemHas NO3UYUSA
2zocydapcmea unu zocydapcmeenHHou

dages. Moreover new technology can be
applied in production of protective and
medicinal clothes of different purpose.

Works on implementation of nano-
composites in production of paint-and-
lacquer materials were hold jointly with
specialists of SPO «Falko» and Frumkin
Institute of electro chemistry of RAS
in the mentioned organizations. It was
determined that addition of composite
materials with silver nanoparticles into
water paint raises its bioactivity. On the
surfaces treated by such paint concentra-
tion of colon bacillus and legionella rap-
idly comes down (until total destruction
within up to four hours). The uniqueness
of the paints is complex prolonged bio-
activity (fungicidal, bactericidal). The
paints not only protect coated surfaces
from biodestruction (biocorrosion, pu-
trefaction) but also give new prospects
for interior design.

Today silver nanoparticles are actively
used in cosmetics, tooth paste, disinfec-
tants, etc.

Good afternoon!

Are there any normative documents
regulating implementation of nano-
technologies and program documents
which could represent system position
of the state or state industry in the field

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf

K coaepXxaHuro



2011 - Tom3 - N25/2011 - Vol. 3 - no. 5

Il Mexxaynaponnas Hay4Ho-npaKTnyeckasn online-konghpepenyns «lipumeHeHne HAHOTEXHOMOI NIl B CTPOUTENbCTBE>

ompacau 6 obracmu cmpoumenbHbLX
HAHOMexXHONLo2Ull U HaHOMamepuanLoe?
I0.Bakaes, cTpouTesb, I. UpKyTCK

IIpomecc mocTemeHHOU cTaHIapTU3a-
IIUU, B OTCYTCTBUE KOTOPOU IPOHUKHOBE-
HUe HOBBIX ITPOYKTOB U TeXHOJIOTHU B pe-
aJIbHYI0 9KOHOMUKY OyIeT CyIIIeCTBEHHBIM
o0pa3oM 3aMeIJIeHHO, B HAHOWHIYCTPUU
MMeeT KJIIoUeBoe 3HaueHue JIJIs ee CTaHOB-
neHus. Y 3mech HET aibTepHATUBBI AaKTUB-
HOMY B3aMMOJEeHICTBUIO C MEXKIYHAPOTHBI-
MU OPTaHU3AIUAMU II0 CTaHIaPTU3AIUU
U CIIEIINAJIN3UPOBAHHBIMU TEXHUUECKUMU
KOMHUTETaMU MPOPUIBHBIX MEXKIYHAPOM:-
HBIX IIPO(EeCCUOHANBLHBIX O0BEINHEHUM.
Y:Ke akTUBHO pabOTaIOT TeXHUYECKUE KO-
muteTtsl ISO/TC 229 «CrangapTtsl B 00J1a-
ctu HaHoTexHoJgoruii», CEN/BTWG 166
«Hanorexnoaoruu», Komurer ASTM E
56, TexHUUYECKHEe KOMHUTETHI AMeEpUKAaH-
CKOr0 HAI[MOHAJHbHOTO HHCTUTYTa CTaH-
maproB. AHajorumuHas paborta BemeTcs
B fAnmounu, Kanane, Kurae, Uuauu u pamge
IPYTUX CTPaH.

Boaee roma masam cozmam Texuwm-
YeCKUI KOMUTET II0 CTaHIapTU3AI[UuU
«HaHoTexHOJOTHY W HaHOMAaTEePUAJIBI»
TK 441 npu Poccrammapre, Hayuhno-
HUCCJIeIOBATEIbCKUM IIEHTPOM IO H3yYe-
HUIO CBOMCTB IIOBEPXHOCTH IIOATOTOBJIEH
epBBIN HAITMOHAJIBbHBIN cTaHIapT « Hano-
TeXHOJIOTUU. TepMUHBI U ONIPEeNeIEHUS » .
BpaboTe Hag 3THUM CTAHAAPTOM ITPUHUMAJT
yuactue u TK 465 «CtpouTenbcTBO» .

Cerogasa ®PepepasbHOE areHTCTBO IIO
TeXHUUYECKOMY PeryJIMPOBAaHUIO U METPO-
JIOTUM IIPOBOAUT OOJIBIITYI0 PabOTy IO IIe-
PECMOTPY AENCTBYIOIIUX HOPMATUBHBIX
JTOKYMEHTOB C I[eJIbI0 CHATHUA UMEeIOITNXCS
OT'PaHUYEHUH AJIA IPUMEHEHN A HOBEUIITNX
HaHOMOIU(DUIIMPOBAHHBIX CTPOUTEIbHBIX
MarepuajyioB. [IyOIuKaImu cooTBeTCTBYIO-
IUX W3BEHIeHUU 00 3Toi pabdoTe MOIKHO
HaWTU Ha IIopTaje www.gost.ru.

of building nanotechnologies and nano-
materials?
Y. Bakaev, builder, Irkutsk

The process of gradual standardization
is of great importance for establishment
of nanoindustry, as the absence of stan-
dardization will considerably slacken the
entering of new products and technolo-
gies into real economy. There is no al-
ternative for intensive interaction with
international organizations on standard-
ization and specialized technical commit-
tees of international professional asso-
ciations. Technical committees ISO/TC
229 «Standards in Nanotechnologies»,
CEN/BTWG 166 <«Nanotechnologies»,
committee ASTM E 56, technical com-
mittees of American National Standards
Institute have been already working in-
tensively. Japan, Canada, Chine, India
and some other countries are conducting
the same work.

More than one year ago Technical com-
mittee on standardization «Nanotech-
nologies and Nanomaterials» TK 441 at-
tached to Federal Agency on Technical
Regulating and Metrology was founded.
Research center dealing with surface
properties studies has prepared the first
national standard «Nanotechnologies.
Terms and definitions». TK 465 «Con-
struction» took part in this work too.

Today Federal Agency on Technical
Regulating and Metrology does the great
work reviewing existing codes in order
to remove current restrictions hamper-
ing the implementation of the newest
nanomodified construction materials.
The publications covering the announce-
ments about this work can be found at
the portal www.gost.ru.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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BEJIOB

Baagumup
BaagumupoBuu,
TOKTOP TeXHUUYECKUX
HayK, nmpodeccop,
cosetnuk PAACH,
TIIPOPEKTOP

0 HayYHOH padoTe
TBepckKoro
rocyJapCTBEHHOI'0 TEXHUYECKOT0
YHUBEPCHUTETA, 3aBeayomuil Kadeapoi
IMPOM3BOICTBA CTPOMT €JILHBIX M3/IeIUi
M KOHCTPYKIMii, [loueTHBIN pa0OOTHUK
HAyKHU 1 o0pa3oBanusda TBepckoit
obacTu

Bonpoc évl60pa mexnonozuu cmpou-
menbcmea coocmeennozo 0oma 6cmaém
neped muHozumu zpayxodanamu. Hysxcno
Au 6pamv 6 pacyém wacmHOMY 3aKas3-
HYUKY 603MOIICHOCMU HAHOMexXHOoLo2ul?
Hnu ecé e norxa épema ux npaxmu-
4eCK020 NPUMEHEeHUA 6 ImOoM ceKxmope
cmpoumesibcmea He npuuuw?

Bnagumup lBaHOBUY, MHIKEHED

HawuGonpline IepcrueKTHUBBI B TEeXHO-
JIOTUU OETOHOB C ITEJIbI0 MOBBIIIIEHUS WX
MIPOYHOCTU U JPYTUX SKCILTyaTaIlMOHHBIX
CBOMCTB B HACTOSAINEe BpPeMA CBA3BIBAIOT
C TpUMeHEeHUEeM TOHKOINCIEePCHBIX IIO0-
POIITKOB ¥ BOJIOKOH (BILJIOTH A0 HaHOPAas-
MePOB) B COUETAHUU C ILJIACTU(PUKATOPAMU
U cyIepriacTuuKaTopaMu, 0COOeHHO Ha
OCHOBEe MOAU(DUITUPOBAHHBIX ITOJITKAPOOK-
CHJIATOB, 00JIaIAIOINX IT0 CPABHEHUIO C CY-
neprtactuurkaropamu MSF niu NSF (13-
BecTHbIe y Hac Kak C-3, CII-1) u LS (JICT)
CYIIIECTBEHHO OOJIBIIIUM Pa3KUKAIOIIIIM
apperToM. JlOTOSTHUTEILHOE CHUMKEHUE
BOJIOIIEMEHTHOI'0 OTHOIIIEHNA B OETOHHBIX
cMecsX B COBOKYITHOCTH C MUKPO- 1 HAHO-
KpeMHe3eéMOM, 0a3aIbTOBOM 1 YTIJIEPOTHOM
(pubpoii mO3BOJSAET IOJYYATh YJIbTPABBI-
COKOITPOYHBIE OETOHBI C ITPEAEJIOM IIPOY-

BELOV

Vladimir Vladimirovich,

Doctor of Engineering, Professor,
Adyviser of Russian Academy

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

and Education of the Tver District

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

Today the most promising prospects in
concrete technology aimed at increasing
their strength and other performance
characteristics are associated with the
use of fine disperse powders and fibers
(up to nanodimensional sizes) in combi-
nation with plasticizers and superplasti-
cizers, especially those made on the basis
of modified polycarboxylates possess-
ing considerably greater fluxing effect
when compared with superplasticizers
MSF or NSF and LS. Further decrease of
water-cement ration in concrete mixes
along with micro- and nanosilica, basalt
and carbon fiber allows producing ultra
high-strength concretes with compres-
sion strength 500-600 MPa and up, im-
permeable for liquids and gases, with
practically unlimited frost resistance as

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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HocTu Ha cxxatue 500—600 MIIa u 6oee,
HETIPOHUIIAeMbIe JJIs KUJKOCTEHN 1 ra3os,
C IpaKTUUYECKU HeorpPaHNYEeHHO MOPO30-
CTOMKOCTBIO, a TaAKJ)Ke APYTrie BUALI BBICO-
KOTEXHOJIOTUYHBIX OETOHOB.

30pascmeyiime, yéaixaemoie yiacm-
HUKU KOoH(epenyuu!

Ilosaeénenue raxux HanonpodyxKmos,
omHocAuuXcA K mexnonozuu 6emona,
MOMHCHO oxcudamdvb 6 b6audcativiue 2006l
6 mupe u 6 Haulell cmpane?

Bagum Biacos, TexHOJIOT

Paspaborka 0ETOHOB C MOCTOSHHO BO3-
pacTrarolieii IPOYHOCThIO ABJIAETCA aKTy-
ajJpHOI 3amaueii. B xKoume 80-x romoB BO
®paunuu m Kawmaze ¢ MCIoJIb30BaHUEM
JTOCTUKEHU MeXaHOXMMUHU, a TaKiKe Ha-
HOTEXHOJIOTUI HAYaJuCh IITHPOKOMAC-
mrTabHbIe MCCIeNOBaTeIbCKIIe PAOOThI IO
pa3paboTKe «BBICOKUX» OETOHOB C 9KCTPe-
MaJIbHO BBICOKOM ITPOYHOCTHIO U ITIOBBIIITIEH-
HBIM KO3((PUIIUEHTOM [TOJI'OBEUHOCTU.
B HacTosiIiee BpeMs BO3MOYKHO IPOU3BOJI-
CTBO 0eTOHa C IIpeAesioM IIPOUYHOCTH TIPU
cokatuu 6osee 150 MIla u ycmemnraoe ero
HCIIOJIb30BaHMe B CTPOUTEILCTBE. B crieru-
aJbHBIX JJA00OPATOPHBIX YCIOBUAX YIAJIOCh
M3TOTOBUTH OETOH C IIPENEIOM IIPOYHOCTU
800 u 6osee MIla. HamomHUM, YTO yJb-
TPaBBICOKOIIPOUYHBIMY WJIM CBEPXITPOYHBI-
mu («Ultra High-Perfomance Concrete»
(UHPC) cuuratorca OETOHBI, €CJIU UX
npenen mpounocTH mpeswiniaer 100 MIIa.
OcHOBBIBasAChH Ha COCTaBe TaKOro OeToHa,
eMy OBLTIO JAHO B MEXKIYHApPOJHOU JIUTe-
patype ompeneaeHue «Beton de Poudres
Reactives» (BPR) unu «Reactive Powder
Concrete» (RPC), uTo, 1o cyTtu, osHayaeT
«BBICOKOKAYECTBEHHBINT MEJKO3EePHUCTHIHN
IV PEaKTUBHO-IIOPOIITKOBEIN OETOH» .

Yeasxcaemovie yracmnuxku kongepen-
yuu!

well as producing other types of high-
technology concretes.

Good afternoon, dear participants of
the conference!

What nanoproducts pertaining to
concrete technology are expected to ap-
pear in the world and our couniry in
near future?

Vadim Vlasov, technologist

Development of concretes with con-
stantly increasing strength is a task
of current importance. In the late 80s,
France and Canada saw how achieve-
ments in mechanochemistry as well as in
nanotechnologies gave rise to wide scale
research in developing «high» concretes
with extremely high strength and in-
creased durability coefficient. Today it’s
possible to produce concrete with com-
pression strength more than 150 MPa
and to implement it in construction.
Special laboratory conditions sucessful-
ly produced concrete with compression
strength of 800 MPa and up. It should
be noted that ultra high-performance
concrete is that which has a compression
strength that exceeds 100 MPa. Based
on the composition of such concrete, it
was defined in international literature as
«Beton de Poudres Reactives» (BPR) or
«Reactive Powder Concrete» (RPC) that
in fact means «high quality fine-grained
or reactive and powder concrete».

Dear participants of the conference!
Could you tell me about positive ex-

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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Pacckaxcume, nosxcanyiicma, o no-
OHCUMENLbHOM Onbime npPuUMeHeHUsR
HAHOMexXHONo2Ull 6 cmpoumenbcmee,
00 uUCnoOnb306aAHUU HAHOMEXHON02UY-
HO20 cblpba Ona cmpoumenvHol uHOY-
cmpuu.

Bunagumup UBanosuu, r. MocKkBa

Yarre Bcero nmpuMensaemMasi u HauboJiee
n3yueHHas N0o0aBKa B pPeIeNTypax BbICO-
KOIIPOYHBIX 0ETOHOB — 9TO MUKPOKPEMHE-
3eM (CHMJIMKaTHAA MbLIb), 3HAUUTEJIbHAA
YacTh KOTOPOTO IIPeiCTaBIeHa YaCTUIIaMU
HeKpucTaaaudeckoro (amopguoro) SiO,
KoJLmougHBIX pasmepoB mo 100 mamome-
TpoB. Ha ceromHAmHUA geHb 6OJILITIAA
YacTh 9TUX OETOHOB W3TOTABJINBAETCA
UMEHHO ¢ Oo0aBieHWEeM MHUKPOKpPEMHe-
dema. OOIEM3BECTHO, UTO MUKPOKpeMe-
He3eM IIOBBIIIAET ILJIOTHOCTH YIIaKOBKU
IeMEHTHON MaTPUIlbI, YIYYIIIaeT MeXaHU-
YyecKHre XapaKTepPUCTUKYU 0eTOHA U YBeJIu-
YUBaET ero A0JTOoBeYHOCTh. OCHOBHOE Tpe-
0oBaHME K WCIIOJIb30BAHUIO CUJIUKATHOM
IIBLIY IIPU IIPOU3BO/ICTBE BEICOKOIIPOUHBIX
0eTOHOB — 9TO JOCTUIKEHUE €€ NUCIIePCHO-
IO COCTOSHHUA 3a CUET ITPeJOTBpAIeHUA
arperupoBaHUA U OJHOPOJHOTO paciipee-
JeHus B OeToHHOU cMmecu. Tem He MeHee,
IpUMeHeHe MHUKPOKpPEMHe3eMa WMEEeT
CBOU HEIOCTATKM: €ro KOJIMYeCTBO KaK ChI-
pBEeBO 0as3bl MJIA IIPOM3BOACTBA OETOHOB
OTPaHUYEHO, BAPUATUBHOCTD COJIEPIKAHUA
yriaepona MoKeT YXYAIIUTD IJIaCTUYHOCTD
OETOHHBIX cMecell, a OeTOHHAs MOBepPX-
HOCTb, TOJIyYeHHAs IPU IIOMOIIU CEPOro
MUKPOKpeMHe3eMa, MUMeeT CJAUIITKOM TeM-
HBIH OTTeHOK. IIo aTM mpuurmHaM Heo0Xo-
IVMO PAacCIIUPUTH BBIOOP HCIIOJIb3YEeMBIX
IIPY U3TOTOBJIEHUM OETOHA TOHKOIUCIEpPC-
HBIX YacTuil. IloMrnMo MUKpPOKpeMHe3eMa
CerofHA Ha PBIHKE IIPEICTaBJIEHBI U JIPY-
rue BUABI TOHKOAUCIEPCHBIX HATIOJHUTE-
Jel, HalrpuMep, 30JIa-YHOC, MEeTaKaoJWH

U IpyTue.

perience concerning implementation of
nanotechnologiesin construction, about
application of nanotechnological raw
materials in construction industry?
Vladimir Ivanovich, Moscow

The mostly used and the best studied
additive in receipts of high strength con-
cretes — microsilica (silica dust) which
particle size is up to 100 nanometers
and considerable part is represented by
particles with the size of 0,1-0,2 nano-
meter (nanoSi0,). It is microsilica that
is added when the greater part of these
concretes is produced. It is a well-known
fact that microsilica rises compactness of
cement matrix arrangement, improves
mechanical characteristics of concrete
and increases its durability. The main
requirement to silica dust utilization in
production of high-strength concretes is
obtaining its disperse condition by pre-
venting aggregation and homogeneous
distribution in concrete mix. However
application of microsilica has also some
disadvantages: its amount as raw mate-
rial for concrete manufacture is limit-
ed, different carbon content may make
worse plasticity of concrete mixes as con-
crete surface obtained with the help of
grey microsilica has too dark tint. This is
why the choice of fine disperse particles
used in concrete production is needed to
be widened. Apart from microsilica other
types of fine disperse fillers are present-
ed at the market, these are: fly ash, me-
takaolin and others.

Amorphous metakaolin is considered
to a lesser degree to be proper microfill-
er in contrast to silica dust. At the same
time certain experiments prove that reac-
tion of metakaolin with calcium hydrox-
ide which forms under cement hydration

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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AMOpP(DHBIII MeTaKaoJWH B MEHbIIIeH
CTEIeHU CUNTAeTCA MOAXOIAIIUM MUKPO-
HAIIOJTHUTEJIEM, B OTJINYME OT CUIUKATHON
meLIu. B TO jKe BpeMs oIpeiesieHHbIe 9KC-
IIePUMEHTBI CBUIETEIbCTBYIOT, UTO 34 CUET
peaxknuym MeTaKaoJInHa ¢ 00pas3yIoIUMCA
IIPpU THUApPATAIIUU IIeMeHTa THUAPOKCUIOM
KaJbIUsa TaKyKe IMOJYYAIOTCA CBEPXIIPOY-
HbIe 0ETOHBI, KOTOPBIE JIUIIIL IO HEKOTO-
PBIM XapaKTEePUCTUKAM OTJIUYAIOTCSI OT
0ETOHOB C CUJIMKATHOM IBLIBIO.

Kpome Toro, HoBeiimue paspabOTKu
JMOKa3bIBAIOT BO3MOKHOCTh ITPUMEHEHUS
JIJISI ITPOM3BOICTBA BLICOKOIIPOUHOTO 6eTO-
HaTrpaHyJIUPOBAHHOTO JOMEHHOTO ITIJIaKa.
CyIecTByIOT JOKasaTeJbCTBa IIOJOMKHU-
TEJIbHOTO BJIUAHUSA CBEPXU3MEJIbUEHHOTO
rpaHyJIMPOBAHHOT'O JOMEHHOTO IIJTaKa Ha
CBOIICTBa BEICOKOKAUYECTBEHHBIX OETOHOB.
B kKomMOuMHAIIMM ¢ APYTMMH HAMOJIHUTE-
agvu  (30Ja-yHOC, CHUJIMKATHAA IIBLIb)
yAAJIoCh YMEHBIIIUTH BOJOIIEMEHTHBIE OT-
HOIIIeHUA U Pas3padboTaTh PerenTypbl CO
CBOMICTBaMU BHICOKOIIPOYHBIX OETOHOB.

Yeaxcaemvie ywacmHuxu kKongepen-
yuu!

Ymo 6bL mosceme cka3ambv 0 npumMeHe-
HUU HAHOMOOUPUKAmopoe 6 cunuxkam-
HbLX U Kepamuieckux mamepuanax, be-
moHnHbLX Komnosuyuax? Kaxoil agppexm
HA NpAKmMuUKe MONCHO NOAYH UMb OM UX
npumenenua?

Kounu Cepreii, npeanpuHIMAaTeh

Ilpu mnomomu cHoeruaJdbHBIX CIIOCO-
00B 00pabOTKU J00ABOK, IPEyKIe BCEro,
U3MEJIbUYeHUsS ¥ IIPOCEeMBAHUSI, MOYKHO
MOJIYUYUTh J00AaBKH  MCKJIIOUNTEJIbHOM
mgucunepcHocTi. IlyTémM cospmaHus HOBBIX
1 OOJIBIIINX TOBEPXHOCTEN MOXKHO 3HAa-
YUTEJbHO MOBBICUTH T'HUAPABINYECKYIO
W JIATeHTHO-TUAPABJINYECKYIO PeaKTUB-
HOCTBH 9TUX MaTepuajoB. Tak, Hampumep,
Obla IIoJTydueHa TOHKOJAMCIIEpCHAs 30Ja-

also results in high strength concretes
which are different from concrete with
silica dust by some characteristics.

Moreover, the newest developments
prove the possibility to use granulated
blast-furnace slag for high strength
concrete production. There are proofs
confirming positive influence of super-
grinded blast-furnace slag on the char-
acteristics of high quality concretes. In
combination with other fillers (fly ash,
silica dust) it became possible to diminish
water-cement ratios and develop receipts
for high-strength concretes.

Dear participants of the conference!
What is your opinion about imple-
mentation of nanomodifiers in silicate
and ceramic materials, concrete compo-
sitions? What is the effect which can be
obtained in practice using such nano-
modifiers?
Kolin Sergei, businessman

Using special additives treatment
methods, first of all grinding and rid-
dling, additives of extraordinary disper-
siveness can be obtained. Creating new
and large surfaces one can considerably
increase hydraulic and latent-hydraulic
reactivity of these materials. For exam-
ple, using this method, fine disperse fly
ash was produced, the size of the biggest
particle is 10 ym, and content of spheric

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YHOC, pa3Mep caMOii KPYITHO# YaCTHUIIbI KO-
Topoi cocraBisger 10 MKM, a comepranue
II1apo00pPAa3HBIX YACTUI JOCTUTAET IOUTU
100% . 9To MO3BOJISIET IIOBLICUTEL YA000Y-
KJIaILIBAEMOCTh  CBEKEIIPUTOTOBJIEHHOM
OETOHHOM CMeCU U LOJIOBEYHOCTHL OETOH-
HOIi CTPYKTYPHI IPU OJJHOBPEMEHHOM CHHU-
JKeHUU TOJIU IIeMEeHTa B PeIenType.

Hosrie to6aBKu Ha OCHOBE 9(DMPOB IIOJIU-
KapOoKcuaTa, a Tak:Ke 100aBKU, KOTOPbIE
00BeINHAIOT B ce0e HECKOJbKO KauecTB
(HampuMep, mIacTU(PUKATOP C IEHOTACUTe-
JIeM U CTabUJIN3aTOPOM JIJIS CAMOYILJIOTHSI-
OIUXCsI 0ETOHOB), TAK}KE BHOCAT OOJIBIITON
BKJIQJ B IleJIEHAIIPABJIEHHYIO Pa3pabOTKy
OIITUMAJILHOI PEIleNITyPhbl BBICOKOITPOYHBIX
MOAM(UIINPOBAHHBIX OETOHOB.

BrIicOKOIpOUYHBIE MOAUMPUIITTPOBAHHBIE
0eTOHBI IIPEACTABJIAIOT UYPE3BBIYANHBIN
WHTepec IJIsd NHAYCTPUM cOOPHBIX OETOH-
HBIX U3NeJIni. OTU BUALI 0€TOHA II03BO-
JIAIOT IIOJIyYaTh 0oJiee JIETKUeE JKeJsie300e-
TOHHBbIE KOHCTPYKIIMU C YMEHBIIIEHHBIM
IIOIIEPEUYHBLIM ceueHueM. [[J1d Toro, 4ToObI
YAYYIIUTh CBOMCTBA BHICOKOIIPOUHBIX Oe-
TOHOB, IIPEJKe BCET0 B XapaKTePUCTUKAX,
CBA3aHHBIX C XPYIIKOCTHIO, B KAUECTBE 0~
MMOJIHUTEJIbHBIX KOMIIOHEHTOB HPUMEHS-
0T ellé u GuOpuIApPHbIE MATEPUAJIbI.

ObsiacTy MpUMEHEHUA BBICOKOIIPOYHBIX
MOAU(UIIMPOBAHHBIX OETOHOB IIHMPOKH,
HamIpuMep, BBICOTHOE CTPOUTEIBCTBO, CO-
OpYysKeHre MOCTOB, 0acCeiHOB, ILIOIIAT0K
B COOPYKEHUAX IJIA CKJIAANPOBAHUA, pPas-
JINBKU U IepeKauYNBaHUA JKUIKOCTE, Tpe-
CTaBJIAIOIINX OIACHOCTh MHPU IMOIAJaHUN
B BOY, (DyT€POBKA OUNCTHBIX COOPYIKEHUH,
MIOKPBITUA MPOMBINIJIEHHBIX II0JIOB, O€TOH
JUIs MOHTAa’Ka HecropaeMbIx ceidos. C 1mo-
MOIIIBI0 3TUX OETOHOB MOTYT CO3IaBaThCS
KOHCTPYKIIUM, KOTOPble HEBO3MOYKHO IIO-
CTPOUTH MPU IIOMOIIM OOBIYHBIX OETOHOB,
IIPesK/ie BCero B BLICOTHOM CTPOUTEJILCTBE,
a TaksKe /I BO3BeJEeHUA 3alIUTHBIX U OT-
BETCTBEHHBIX COOPYKEHUN.

particles is nearly 100% . This increases
placeability of makeup concrete mix and
durability of concrete structure and pro-
vides simultaneous decrease of cement
part in receipt.

New additives on the basis of poly-
carboxylate ethers as well as additives
uniting several characteristics (for in-
stance, plasticizer with defoaming agent
and stabilizer for self-packing concretes)
significantly contribute to task-oriented
development of optimal receipt of high
strength modified concretes.

High strength modified concretes are
of great interest for precast concrete
industry. These types of concrete allow
manufacturing lighter concrete prod-
ucts with reduced cross-section. In order
to improve properties, first of all those
concerning fragility of high strength
concretes, fibrillary materials are used
as additional components.

The fields of high-strength concretes
application are wide, for example, tall
building construction, bridges and swim-
ming-pools construction, building of
floors in structures designed for storing,
pouring and swapping liquids that are
dangerous when penetrating in water,
cladding of sewage disposal plant, cov-
ering of industrial floors, concrete for
assembling incombustible vaults. Using
these concretes it is possible to erect such
structures that can’t be erected with the
help of ordinary concretes especially in
tall buildings construction as well as in
construction of protective and important
edifices.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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KOPEHBKOBA
Codpa ®PénopoBHa,
TOKTOP TeXHUYECKUX
HayK, mpodeccop
Kadeapsl
CrpourtensHbie
MaTepPHATbI

CUITOPEHKO
IOauna BukropoBHa,

KaHINAAT TeXHHYECKUX HAYK,
noieHT Kadeapsl CTpouTeabHbIE
MaTepuaIbl

Camapckuil zocydapcmeenHbLil
apxumexKmypHo-CmpoumeibHulil
ynusepcumem (CI'ACY)

3dpascmeyiime!

Hecrkonvko nem na3ad pa3paba-
mbuléanca CcmpoumendbHblll mamepuan
c npumeHneHuem Hanowacmuy necka. Pe-
3ynvmamom pabomsl cmaio HeCcKoLbKO
06pa3y06 yurundpuieckol popmul pas-
mepom 70x70 mm u 100x100 mm. Hc-
noimanue monomrkom Kawxaposa no-
Ka3ano npowHocmbs u3denuil 6 cpednem
200 xz/cm?. Baxno ommemumsb, 4¥mo
u3 0AHHO020 Mamepuana MOMNHO U320-
moéums He MONAbKO CMpPOUmMenbHblll
Kupnu4i, HO U naumky (mpomyapnyio,
¢acadnyro, o06AUY060YHYIO U mM.n.),
mpomyapHble U 00pOcHbLEe 6OpIIOPLL,
uepenuyy 0nsa Kpoeiu u m.o.

B nacmoawuii momenm neo6xo0umo
¢unancuposanue 6 npedenax 1,5 mnn.
pyb6. 0na 3axynku nHedocmaiouiezo 060-
pyodosanusa (nabopamopHas menvbHUYA,
mygenvnaa neub, 6AKYYMHHLU HACOC
u npouee), npoeedenus HHOKP, onpe-
deneHus UCMUHHBLX XAPAKMEPUCMUK
H06020 mamepuana u 3anycKa OnbLMHO-
20 MUHu-npou3éodcmeéa.

Bonpoc: komy unmepecen OaHHDBLIL
cmpoumendvHblll mamepuan u Kmo Mmo-

KORENKOVA

Sofia Fedorovna,
Doctor of Engineering,
Professor of the Chair
«Building Materials»

SIDORENKO

Julia Viktorovna,

Ph.D. in Engineering,

Associate Professor

of the Chair «Building Materials»
Samara State University

of Architecture and Engineering

Good afternoon!

Several years ago a building material
with sand nanoparticles was being de-
veloped. As a result — several cylindrical
specimens which sizes were 70x70 mm
and 100x100 mm were produced. Kash-
karov hammer test showed that average
strength of the samples was 200 kg /cm?.
One should note that given material is
possible to be used not only in manufac-
ture of building brick but also in manu-
facture of tile (pavement tile, facade
tile, face tile etc.), pavement and road
borders, roof tile and etc. Today 1,5 mil-
lion of rubles is needed to purchase lack-
ing equipment (laboratory mill, muffle
furnace, vacuum pump and other), to
carry out research works, to determine
true characteristics of the new material
and to launch pilot mini-production.

Question: who is interested in the
given building material and who can fi-
nance all the works concerning promot-
ing new product at construction mar-
ket?

Brykalin Vladimir

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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sem ¢QuHaHcupoéamsv 6ce pabomwv. no
npooeéudceHur0 H06020 npodykma HA
cmpoumenvHblil poLHOK?

Bpeikanuna Bragumup

VYBaskaemsbrii Bragumup!

Haiitu efnHOMBINIJIEHHUKOB II0 IPaK-
THYECKOMY IPMMeHeHN0 HaHoOMaTepuaJa
B CTPOUTEJILCTBE, BEPOATHO, BO3MOYKHO
IIPU YCJIOBUU MPEICTABJICHUA IIOAPOOHOM
nH(poOpMAIN 0 TEXHUUYECKUX CBOMCTBAX
Oyaymieil mpoayKnuu (HeoO0XOoAuMO yKa-
3aTh IPENMYIIIECTBA 10 CPABHEHUIO C YiKe
M3BECTHBIMU aHaJIOTaMM, IIpeAlojarae-
MYIO CTOMMOCTD IIPOAYKIIMK 1 T.II.) U 3a-
MHTEPECOBAHHOCTH MHBECTOPOB B Pas3BU-
TUU JAHHOTO HallpaBJIeHUI.

Bonpoc évt60opa mexnonozuu cmpou-
menbvcmea cobcmeennozo doma 6cmaém
neped mHozumu zpayxoanamu. Hymxcno
au 6pamv 6 paciém wacmHoMmy 3aKa3-
YUKY 603MONHOCMU HAHOMEXHON02UL?
Hnu ecé e norxa eépema ux npaxmu-
4eCK020 NPUMEHEHUA 6 IMOM ceKmope
cmpoumenbcmea He npuuLio?

Baagumup BanoBUY, mHIKEHED

YBaxaewmslii Bnagumup Banosuu!

HaubGosiee peaJbHBIM IIPU CTPOUTEb-
CTBe COOCTBEHHOTO JoMa ABJISIETCS BBeje-
HUe HaHOCBIPbA MM HAHOM00aBOK (B T.d.
Ha OCHOBE IIOIYTHBIX IPOAYKTOB 1 TEXHO-
TeHHOT'O ChIPbs) B OCHOBHOII CTPOUTEJb-
HBIN MaTepuaJ (0eTOH MM PAcTBOP).

30pascmeyiime, yéaixaemoie yiacm-
HUKU KOH(epenyuu!

B nocnednuil 200 npasumenbvcmeo
ydensaem Hemano 6HUMAHUA CMPOU-
menbcmey u 60CCMAHOENEHUI0 00po2.
Xomenocv 6bL y3Hambv, U3MEHULOCH U
wmo-mo 6 06wvémax npueneieHus Ha-
HOMexXHOoN02Ull 6 IMOU cmpoumenbHolU
ompacau 3a nocnednui 200? Hnu ecé

Dear Vladimir!

To find associates by practical applica-
tion of nanomaterial in construction is
possible if detailed information on tech-
nical characteristics of future product
are represented (it is necessary to point
out its advantages compared with exist-
ing analogues, estimated product cost,
etc.) and if investors are interested in de-
veloping this branch.

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

Dear Vladimir Ivanovich!

The most real way when erecting pri-
vate house is to incorporate nanocrude or
nanoadditives (including ones made on
the basis of coproducts and anthropogen-
ic raw material) into main building mate-
rial (concrete or mortar).

Good afternoon, dear participants of
the conference!

During the last year the government
paid a lot of attention to road construc-
tion and repairs. I would like to know
if something has changed in the scope
of nanotechnologies implementation
in this construction sphere within the
mentioned period. Orit’s still the same —

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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no-cmapomy — omdenvHbvle Inu3odudie-
ckue caywau?
Gillius, crygent 5-ro kypca MAJIU

YBakaewmsrii Gillius!

Hapeemcs, uTo moagpoOHbIe OTBETHI Ha
CBO#l BOIPOC BhI CMOKeTe HAWTHU B IIy-
OJIMKAIUAX, IMOCBAIEHHBLIX, HAIIPUMep,
HaHOOeTOHY B Poccum, m B CJIeAYIOIIUX
ucrouHukax [6—13]. IlepcumekTuBHBIE
paspaboTKku BemgyTcs B obOJiacTu acdasib-
TOOETOHHBIX IIOKPBITHUI — HOOABOK IJIS
achaabTOOETOHHBIX IMOKPBITHUI. B uact-
HOCTHU, «YHHUPEM» — KOMIIO3UI[MOHHBIN
MaTepuajJ Ha OCHOBE aKTHUBHOTO ITOPOII-
Ka, I0JIy4aeMoro MeTOIOM BBICOKOTeMIIe-
paTypHOTO CABUTOBOTO M3MEJbUYEeHUS OT-
paboTaBIINX aBTOMOKpPHIIIeK. Ilo3Boisger
MMOBBICUTD JOJITOBEUHOCTDH JOPOKHOIO TI0-
JIOTHA, €T0 COIIPOTHUBJIEHNE CKOJIbKEHUIO
M PaCTPECKMBAHUIO, YBEJIUUYUTH CTOM-
KOCTH K IIepelajgaM TeMIlepaTyphl, yaapo-
MIPOYHOCTD U JIP.

ITomumo padpaboToK B obyiacTu 6eToHA
cpeir HAHOTEXHOJOTMYeCKMX WHHOBA-
Uil — cTajJbHBbIe KOHCTPYKIIMU U apMa-
TYpPHBIE CTAJIN, KEPAMUYECKHE U CUJIUKAT-
Hble MaTepUasbl, TEIJOU30JAINOHHBIE
MaTepuaJjbl, KPacKu, JaK1, SMaJIA.

Yeaxicaemvie konnezu!

H3zeecmno, umo npu npouieodcmee
Hea6MoOKIA6H020 NEeHOOemoHa 603HU-
Kaem pad cnoxcnocmell, C613AHHBLX C
nonywenuem Ycmouwueolu nenv. u ne-
HOOemoHHOU cmecu Ha ee ocHoée. B pas-
AUYHBLX UCMOYHUKAX daemcs UHQOpP-
Mayus 0 mom, Wmo MONCHO NOEbLCUMD
Kaiecmeéo Hea8moOKLABHbLX NeHobemo-
HO6 cmabunu3ayuel nenv. dobasKamu
Hanopa3mepa. Paccraxcume 06 amom
601ee no0po6HO.

Cepreii [IaB10B, MHIKEHEP-CTPOUTEH

single episodic cases?
Gillius, undergraduate of Moscow State
Automobile and Road Technical University

Dear Gillius!

We hope that similar answers to your
question you can find in publications
concerning, for example, nanoconcrete
in Russia and in following references
[6—-13]. Prospective developments are
being carried out in the field of asphal-
tic concrete pavement — additives for
asphalt pavement. In particular, «Uni-
rem» — composite material made on the
basis of active powder obtained by the
method of high temperature shear grind-
ing from used tire-covers. That allows us
to increase durability of roadway, its re-
sistance to slip and alligatoring, to raise
the resistance to temperature difference,
impact resistance, etc.

Beside the developments in the field
of concrete there are steel structures and
reinforcing steels, ceramic and silicate
materials, heat-insulating materials,
paints, laquers, enamel among nanotech-
nological innovations.

Dear colleagues!

It is well known fact that when non-
autoclave foam concrete is produced
many difficulties arise. These concern
obtaining resistant foam and foam con-
crete mixture made on its base. Different
sources give information that it’s possi-
ble to increase the quality of non-auto-
clave foam concretes by foam stabiliza-
tion using nanodimensional additives.
Tell us more about that.

Sergei Pavlov, civil engineer

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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VBaskaewmsrii Cepreii!

B kauecTBe cTabuamsaTopa IeHbI B He-
aBTOKJIABHOM IIEHOOETOHE MOYKHO UCIIOJIb-
30BaTh HAHOAMCIIEPCHBIE MaTepPUaJIbl T€X-
HOT€HHOTO NPOUCXOKAEHUA, HaIpuMep,
HAaHOPA3MEepPHBIA KapOOHATHBIN IILJIAM
(8 Koropom ocHOBHOU MaTepuaia — CaCO,).
ITOT IILJIaM COIIYTCTBYET IIPOIeCCY BOMIO-
ymaruenus Ha TOC u obpasyercsa B Bume
00BOIHEHHOM MacThl. PazMep TBepAbIX Ya-
cTuil Kojebsercs B mpeaeaax 60—100 am.
Ero BBemenue B NIeHOOETOHHYIO CMeCh
He TOJILKO MO3BOJISAET CTA0UIM3UPOBATH
IIeHy, HO M YKPEIJIsSeT CTeHKU IIOP, UTO
MMOJIOKUTEJBHO CKa3bIBaeTCAd HA CBOU-
CTBaX 3aTBep/IeBIIIero IeHo0eToHa.

Yeasncaemovie ywacmuuxu rkongepen-
yuu!

IIpowy pacckazamv o esponeickom
npoexkme PICADA, ochoéannom Ha uc-
NONb306AHUU CMPOUMENLbHBLX Mame-
puanoé c ¢omoramanuamopamu HA
ocnoge nanowacmuy TiO,. IIpumenenue
maxKux mamepuanoé no3eéonsem CHU-
3umb Ypo6eHb 3a2PA3HEHUR OKPYHCAIo-
weill cpedvt. Ecmb nu nodobrble mame-
puanvwt 6 Poccuu?

Bragumup Kapmos,
IOKTOP TeXHUUYECKUX HAYK, mpodeccop

YBakaemblii Bnagumup!

Binaromapsa mcciemoBaTeIbCKOMY IIPO-
ekTy UNACON pasBuBaercsa co3faHiie
MHOTOQYHKIIMOHAJIBLHBIX  HaHOZ00aBOK
nJis1 0eToHoB. B GeToHax ¢ caMooO4MIIAIO-
IIIMUCSA IIOBEPXHOCTAMU IIPUMEHSIIOT-
cAd HaHOpPasMepHbIe YaCTHUIILI AUOKCHIA
TUTAHA PYTUJILHON MOAU(PUKAIIUU. ITOT
(¢oTokaTasIm3aTOpP CIIOCOOEH Ha CBOEMH II0-
BEPXHOCTH IIPY OCBEIIeHUHN COJHEUHBIM
CBETOM OKMCJIATH 0 YIJIEKUCJIOrO ra3a u
BOJBLI YACTHUIILI OPraHWYECKHX BeIIeCTB,
COCTaBJIAIOIINE B3arpsas3sHeHus, ocenaio-
mue Ha pacagax 3gaHIH.

Dear Sergei!

As a foam stabilizer in non-autoclave
foam concrete one may use nanodis-
persed materials of anthropogenic ori-
gins, for example nanodimensional car-
bonate slime (in which the main material
- CaCO3). This slime accompanies water
softening process on heat power plants
and forms as watered paste. The size of
solid particles varies in the range 60-100
nm. Introduction of this slime into foam
concrete mixture not only allows us to
stabilize foam but also strengthen walls
of the pores, that has positive influence
on the characteristics of the hardened
concrete.

Dear participants of the conference!

Could you tell us about European
project PICADA based on using build-
ing materials with photocatalysts made
on the basis of TiO, nanoparticles? The
application of such materials allows
decreasing of environmental pollution.
Are there similar materials in Russia?

Vladimir Karpov,
Doctor of Engineering, Professor

Dear Vladimir!

Due toresearch project UNACON mul-
tifunctional nanoadditives for concretes
are being developed. In concrete with
self-cleaning surfaces nanodimensional
particles of titanium dioxide of rutile
modification are used. Under sunshine
this photocatalyst is able to oxidize par-
ticles of organic substances which are
pollutants settling on buildings facades
to carbonic gas and water on its surface.
Photocatalyst is able to oxidize even mol-
ecules of such substances as benzine va-
pour, carbon oxide, aldehyde, to destroy

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf

K coaepXxaHuro



2011 - Tom3 - N25/2011 - Vol. 3 - no. 5

Il Mexxaynaponnas Hay4Ho-npaKTnyeckasn online-konghpepenyns «lipumeHeHne HAHOTEXHOMOI NIl B CTPOUTENbCTBE>

doToKaTaIN3aTOP CIOCOOEH OKUCIIATE
Y MOJIEKYJIBI TAKMX BeIeCTB, KaK IIapbl
OeH3MHA, OKCHJI yIJepona, aJbIerumibl,
paspyuiaTh Tejla MUKpPoopranusmoB. Ilo
naaabIM B.A.BoiitoBuu [14], Ha pazge eB-
POIIeiCKUX 3aBOJOB IIPOM3BOICTBO OETOH-
HBIX U3AeJNi ¢ POTOKATATI3ATOPOM YKe
Hauajgoch, B Poccuu ¢ MCIOJIb30BAHUEM
MOJO0HBIX (POTOKATAJIM3aTOPOB HaJaKe-
HO IIPOM3BOACTBO OLITOBBLIX OUHCTUTEJEH
U obe33apasKuBaTe el BO3ayxa.

Yeaxncaemvre xonnezu!

O0HuMm u3 0CHO6HBLX YCNOBU YcTeul-
HO20  6HedpeHUA  HAHOMEeXHONLOo2Ul
6 cmpoumenscmeo Aénsemcs modepHu-
3ayus u noéviuenue 06pa306amenbHoz0
yposeHa 6 amou obracmu. IIpumenenue
HAHOMEeXHON02Ul 6 CMPOUmMenLbHOM NLPO-
u3eodcmee yeeauwueaem nompebHocmov
6 6bLCOKOK6ANUPUYUPOEAHHBLX Kadpax.
Kaxum obpaszom amo peanusyemcsa Ha-
wumu ywebnovimu 3a6edenuamu?

Bacunuii I'ycapeHko,
mpernogaBaresib, . OpeHbypr

VBaskaembIil Bacuanii!

B macrosmiee BpeMsa B CTPOUTEIbHBIX
B¥Y3ax crpaubi u, Buactuoctu, B CITACY,
Ipu O0OYUEeHUU CTYJEHTOB-MarucTPaHTOB
peanus3yrTcs HOBbIe KYpPChl, CBA3aHHBIE
¢ HaHOMAaTepuajJlaMH U HaAHOTEXHOJIO-
rusaMu, Hamnpumep, «HamoTexHoOrnu
B IIPOM3BOJACTBE CTPOUTEJbHBLIX MaTepu-
aJIOB».

30pascmeyiime, y6aixaemoie yiacm-
HUKU KOH(epernyuu!

Ilosaenenue rkarux narnonpodyxmoe,
OmHocAUUXCA K MexHonozuu 6emoHa,
MOXHCHO oxcudamev 6 b6auxcatiuiue 2006l
6 mupe u 6 Hautell cmpane?

Bagum Biacos, TexHOJOT

bodies of microorganisms. According
to V.A. Voitovich [14], some European
plants have already started manufactur-
ing concrete products with photocata-
lysts, in Russia production of domestic
cleaner and air disinfectant with similar
photocatalysts has been launched.

Dear colleagues!

One of the main conditions for suc-
cessful implementation of nanotech-
nologies in construction is to modernize
and increase educational level in this
field. Application of nanotechnologies
in construction production raise the
need in highly qualified staff. How do
our educational institutes realize this
condition?

Vasily Gusarenko, lecturer, Orenburg

Dear Vasily!

Today construction universities of our
country, in particular, Samara State Uni-
versity of Architecture and Engineer-
ing when teaching students realize new
courses concerning nanomaterials and
nanotechnologies, for example, «Nano-
technologies in production of building
materials».

Good afternoon, dear participants of
the conference!

What nanoproducts pertaining to
concrete technology are expected to ap-
pear in the world and our couniry in
near future?

Vadim Vlasov, technologist

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YBakaembrii Bagum!

Ha mamt B3risaj, mosBJeHre HAHOIIPO-
IYKTOB B HMHIYCTPUU OETOHOB ViK€ CO-
CTOSAJIOCH. OTO OTHOCUTCH, IIPEXK e BCEro,
K HaHoOMoOAu(pUKaTOpaM, HaHOCTAOMJIU-
3aTropam, nHGOpMAaIUA 0 KOTOPBIX pPery-
JISIPHO IIOABJISAETCA B JKypHaIe « HaHorex-
HOJIOTHU B CTPOUTEJIHCTBE» .

Yeaxcaemvie ywacmHuxu Kongepen-
yuu!

ITonamno, wumo online-xkongepenyuu,
Kakx u 6cé «online» 6 Hacmoawee épemsa
O04€eHb CO6PeMeHHO. A HACKONLbKO maKas
¢gopma npoeedenusn KoHpepeHUUU 3I-
¢pexmuena?

P. KazaeB, YkpauHa

YBa:xkaewmnlii P. Kazaes!

I'pamoTHO oOpranm3oBaHHas OHJIANH-
KOoH(epeHIIUsA — YHUBEPCAJbHOE Cpen-
CTBO MHTEPAKTUBHOTO B3aWMOJEHCTBUA,
9(p(PeKTUBHBIA WHCTPYMEHT oOMeHa WH-
(opmarueit, crrocod opraHmu3oBaTh AEJ0-
BOe 00IleHre Ha PACCTOSTHUN.

B ugeasne, ucnosb3ysa npocThie U ya00-
Hble WHCTPYMEHTHI IIOPTAJIOB OHJAUH-
KOH(EepeHIu, MOXKHO IIPOBOAUTH CO-
BeIllaHUA C YyJaJeHHBIMH TapTHepaMu
U eIUHOMBIIIIJIEHHUKAMU, pPeKJIaMHBIEe
aKIUM W TIpes3eHTalluu, KOHCYJIbTAIluu,
IVCTAaHIIMOHHBIE KYPCHI IIOBBLIIIIEHUA KBa-
aunpuranuy u .. OunaitH-KoH(pepeHI A
co3aeT yCJIOBUSA, CTUMYJUPYIOIIUE aK-
TUBHOCTbL BCe€X CYOBHEKTOB OOIIeHud,
KaKIbIi CMOJKeT BbICKa3aTh CBOe MHEHUE
¥ OyZeT yCJbIIIaH.

Yeasncaemvie xonnezu!

Hanuvwue meopuu cunmes3a HaHO-
CMPYKMYpPUpPoO6aAHHBLX U HAHOMOOU-
PuyuUpoBaHHbBLX KOMNO3UYUOHHBLX
cmpoumenbHblX Mamepuaios — 00Ho U3
OCHOBHBLX YCNLO6UL WUPOKO20 Npume-
HeHUA HAHOMEeXHONo2ZUll 6 cCmpoumenbs-

Dear Vadim!

In our opinion, appearance of nano-
products in concrete industry has already
happened. First of all this concerns nano-
modifiers and nanostabilizers. Journal
«Nanotechnologies in Construction»
regularly publishes information about
them.

Dear participants of the conference!
It is clear that online-conference is a
very up-to-date thing like all «online»
things.
What is the effectiveness of such form
of conference?
R. Kazaev, Ukrain

Dear R. Kazaev!

Properly organized online-confer-
ence — universal tool for interactive co-
operation and effective information
exchange, way to organize business com-
munication at the distance. Ideally, us-
ing simple and convenient tools of online-
conference portals one can hold meetings
with remote partners and associates, ad-
vertising actions and presentations, con-
sultations, distant courses for profes-
sional training, etc. Online-conference
creates such conditions that stimulate
activity of all communication subjects,
everyone can express his opinion and ev-
eryone will be heard.

Dear colleagues!

The theory of synthesis of nanostruc-
tured and nanomodified composite
building materials is one of the main
conditions providing wide implementa-
tion of nanotechnologies in construc-
tion. What has been done in this sphere

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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cmee. Ymo cdenano 6 amom Hanpaée-
HUuU 3a nocnednue 200vt?

Baagumup Kapnos,

IOKTOP TEXHUYECKUX HAYK, IIpodeccop

VYBaskaemsbrii Bragumup!

B CT'ACY B Teuenme pgama JeTr IIpo-
BOASATCS AKTUBHBIE WCCJIENOBAHUS II0
OPUMEHEeHUI0 HAHOTEXHOTEHHOTO CBIPbS
B KauecTBe HAHOMOIM(PHUKATOPOB M Ha-
HOHAMOJHUTEJIell B OETOHBI 1 PAaCTBOPBI
Pa3JIMYHOIO Had3HAUYEHU, TOPOIKHBIE Ma-
TepHuaJbl, CyXue cMecHu U T.n. Pe3yabTaThl
WCCJIeTOBAHUI ITOJOMKUTEIIbHBI, TMEIOTCSA
OyOJIMKAIIIN.

Yeaxcaemvie ywacmHuxu kKongepen-
yuu!
Hmeemca nu y Bac ungopmauusn
0o docmudcenunx HaAaHOUHIYcmpuu 6 06-
aacmu cmpoumenvemea 3a pybexcom?
Bacunuii I'ycapeHko,
mpernojaBaresib, . OpeHbypr

VYBaskaemsblii Bacuanii!

B pszme rocygapcTs co3gaHbI CIIEI[NAIb-
HbIe ME)XBeJOMCTBEHHLIE OPTaHbI B cge-
pe HaHOTEeXHOJIOTHII Ha HaIMOHAJILHOM
YPOBHE, UJeHAMU KOTOPBIX SBJIAIOTCS
IIPaBUTEJIbCTBEHHLIE UNHOBHUKM, BHEIII-
HUe SKCIEPTHI, K padoTe IPUBJIEKAIOTCSA
9KOHOMUUYECKIE BeJOMCTBA I MUHUICTEP-
CTBa OKpPYsKaIIeil cpeabl. 3a pyOeskoM
B 2000 r. mspmana suHNurJonenus «Ha-
HOHayKa m HaHoMmarepumaJybli». B CIIIA,
Anonuu, EBpone, Kurae mcciemoBanusa
B 00JIaCTM HAHOTEeXHOJOTUHN O00BABJIE-
HbI BBICIIMMU HAIMOHAJBHBIMU IIPHO-
pureramu. Hanpumep, Ojsaromapsa wuc-
ciaemoBaTesbckomMy 1mpoekTy UNACON
pPasBUBAIOTCSI  MHOTO(PYHKIIMOHAJIbHBIE
HaHOJZ00aBKU AJIs1 OETOHOB.

OxuHuM W3 HaOpaBJIEHUII B MCCJeLOBa-
HUAX ABJSETCS CO3aHre 0eTOHOB C caMo-
OUHIIAIOITUMUCSA IIOBEPXHOCTAMIH.

in recent years?
Vladimir Karpov,
Doctor of Engineering, Professor

Dear Vladimir!

In the recent years Samara State Uni-
versity of Architecture and Engineering
carries out intensive research on imple-
mentation of anthropogenic raw mate-
rial as a nanomodifier and nanofiller in
concrete and mortars of different pur-
poses, road materials, dry mixtures, etc.
Results of research are positive and are
published.

Dear participants of the conference!
Have you got any information on
achievements of nanoindustry in con-
struction abroad?
Vasily Gusarenko, lecturer, Orenburg

Dear Vasily!

Some states established special inter-
department bodies in the field of nano-
technologies at the national level. The
members of these bodies are government
officials, external experts; economic de-
partments and environment ministries
are engaged in this work. In 2000 ency-
clopedia «Nanoscience and nanomateri-
als» was published abroad. USA, Japan,
Europe and China claimed the research in
the field of nanotechnologies to be of top
national priority. For example, due to re-
search project UNACON multifunctional
nanoadditives for concretes are being de-
veloped. One of the branches in the in-
vestigations is creation of concretes with
self-cleaning surfaces.

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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Yeaxcaemvie ywacmHuxu kKongepen-
yuu!

Ymo 6vL ModHceme cKa3ambs 0 npuMeHe-
HUU HaHOMOOupukamopose é curuxkam-
HBLX U KepaMmuiecKux mamepuanax, oe-
moHHbLX Komnoduyuax? Kaxoi agppexm
HA NPAKMUKe MOHCHO NOLYH UMb OM UX
npumenenua?

Koumu Cepreii, npegnpuHIMAaTeb

YBaxaewmsrii Cepreii!

OmbIT 9KCHEPUMEHTAJBbHBIX WCCJIENO-
Bauii CTTACY B oOnacTu mIpuMeHEHUS
HAHOTEeXHOTE€HHOTO ChIPbS B CHUJIMKAT-
HBIX, KepaMHYeCKUX, OEeTOHHBIX MaTe-
puajiax IoKas3bIBaeT, YTO 9T MaTepPUaIbl
Jy4YIlle BCETO M3YUYEHBI M IIPEICTABJIAIOT
HauOOJBIINI TPAKTUYECKUI MHTepec Ha
CeTONHAIITHNINA TeHb.

YBa:xaeMble YYaCTHUKM KOH(pepeH-
mun!

B Hacrosimee BpeMA IIPOUCXOIAUT
ImepeorieHKa pafa MUKPOAUCIEPCHBIX
MaTepUaJOB TPUPOAHOTO W TEXHOTEeH-
HOT'O ITPOUCXOKIEHUSA B CBSA3U C MOSBJIE-
HUEeM COBPEeMEeHHBIX MeTOJIOB aHaJusa,
ITO3BOJISAIOIIMX IIEPEBECTU 9TU MATEPUAIIBI
B KJIacC HaHOIIPOAYKTOB. K coskanenuio,
MyOJUKAIIUA B 0O0JIACTH CTPOUTEIBHBIX
MaTepUaJOB ¢ IPUMEHEeHUEM HAHOCBHIPbS
Ha NpakTuKe He Tak MHoro. Ilomyuutsh
MH(OpPMAaIIIO O COBPpEMEeHHBIX HaHOMATe-
puajiax 1 HaHOTEXHOJIOTUAX MOKHO, Ha-
IIpuMep, U3 UCTOUHUKOB [15, 16].

Dear participants of the conference!
What is your opinion about imple-
mentation of nanomodifiers in silicate
and ceramic materials, concrete compo-
sitions? What is the effect which can be
obtained in practice using such nano-
modifiers?
Kolin Sergei, businessman

Dear Sergei!

Experimental investigations of Sa-
mara State University of Architecture
and Engineering in the field of appli-
cation of anthropogenic raw materials
in silicate, ceramic, concrete materials
shows that these materials are studied
best of all and are of great practical in-
terest today.

Dear participants of the conference!

Reappraisal of some microdispersed
materials is taking place at the moment,
this is due to appearance of modern anal-
ysis methods allowing us to regard these
materials as nanoproducts. Unfortunat-
ly, there are no many publications in the
field of building materials with the prac-
tical use of nanostuff. It is possible to get
some information on modern nanomate-
rials and nanotechnologies from refer-
ences [15,16].

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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XAUPYJJINHA

Aaxsvupa AnguiieBHa,

KaHIUIAT TEXHUYECKUX HAYK,

3aB. Kadeapoit CTpouTeabHbBIE
MAaTepPHaJIbl, CTAHIAPTH3AIUA,
ceptuduramuga u npodeccCuoHaAJIbHOE
ooyuenue BRI'TY um. [I. Cepuxbaena
(Pecnyosuka Kasaxcran)

Yeancaemovie ronnezu! OO0num u3
OCHOGHBLX YCNOBULL Ycneuwnozo éHedpe-
HUA HAHOMEXHONO2Ul 6 cmpoumend-
cmeo aeénsemca moOepHU3AyUA U NO-
évLuleHUe 00pa3oeamenvbrHoz0 YpPOGHA
6 amou ob6aracmu. Ilpumenenue HaHO-
mexHOoNo2Ull 6 CMPOUMeLbHOM NPOU3-
6odcmeée yeenuuwuéaem nompedGHOCMb
6 6blCOKOK6ANUDUYUPOEAHHBLX KAOPAX.
Karxum ob6pa3zom amo peanusyemca na-
wumu yweobnovimu 3aéedenuamu?

Bacuauit I'ycapenko, npenogaBaTeb, T.
OpeHbypr

VYBaskaemsbrii Bacunnuii I'ycapeunko!

B Bocrouno-KasaxcTamckoM rocymap-
CTBEHHOM TEeXHHUUYECKOM YHHBEPCUTETe
um. II. CepurbaeBa 3Ta mpodOseMa pe-
mnraeTcA IMOCPeaCTBOM IIOATOTOBKU Maru-
CTPOB II0 cHeIruaJbHOCTH «IIpous3BoICTBO
CTPOUTEJBHBIX MaTepuajaoB, WU3AeIUN
¥ KOHCTPYKIMI». YueOHBIe IIJTaHbl U
coiep;KaHUE JJIEKTUBHBIX KYPCOB IJId
9TON CHeIUaJbHOCTH OPUEHTUPOBAHBI
Ha WHHOBAIIMOHHYIO MOJeJb Pa3BUTUA
«YuuBepcurer—TexHOomapk». B kKauecTBe
npuMepa MOYKHO IIPUBECTHU COAep:KaHue
Kypca 110 Bei0opy « CoBpeMeHHbIe MeTO bl
WCITBITAHUS CTPOUTEIbHELIX MAaTePUAJIOB» ,
(hopmupyroIiero y Oyaymiero crenuaiu-
cTa 3HAHMA II0 OCHOBAM COBPEMEHHBIX
METOJOB aHaJ1M3a MaTepPUaJioB, CTaHIaP-
TU3AIIUU 1 CEPTUMPUKAIIMN TAHHBIX IPO-
nenyp.

B ocHOBY Kypca BXOIUT 3HAKOMCTBO
C HAHOTEXHOJOTUAMU’, OCHOBHBIMH IIO-

KHAIRULLINA

Almira Adilevna,

Ph.D in Engineering,

Head of the Chair «Building materials,
standardization, certification

and professional education»

D. Serikbayev East Kazakhstan State
Technical University (Kazakhstan)

Dear colleagues! One of the main con-
ditions for successful implementation
of nanotechnologies in construction is
to modernize and increase educational
level in this field. Application of nano-
technologiesin construction production
raise the need in highly qualified staff.
How do our educational institutes real-
ize this condition?

Vasily Gusarenko, lecturer, Orenburg

Dear Vasily Gusarenko!

D. Serikbayev East Kazakhstan State
Technical University solves this problem
training masters by specialty «Manufac-
ture of building materials, products and
structures». Educational programs and
content of elective courses for this spe-
cialty are oriented at innovative develop-
ment model «University—Technopark».
For example the content of facultative
course «Modern building materials test
methods» forms the knowledge of mod-
ern materials analysis methods, stan-
dardization and certification of the given
procedures.

The principles of the course include the
introduction into nanotechnologies, gen-
eral terms and definitions, instruments
for nanostructures studies. The course
considers the prospects of nanotechnolo-
gies development in the sphere of obtain-
ing new building materials with unique

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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HATUAMU U ONpeJeJIeHUsIMU, TpudopaMu
Iisi HaOJofeHus HaHOCTPYKTyp. Pac-
CMaTpUBAIOTCA IIEPCIEKTUBBI Pa3BUTUA
HAHOTEXHOJIOTUIA B 00JIaCTH CO3TaHUs
HOBBIX CTPOUTEJbHBIX MATEPUAJIOB C YHU-
KaJbHBIMU cBoMcTBaMu. M3yuarorca:
OCHOBHBIE COBPEeMEHHBbIE METOAbI aHaJIU-
3a CBOIICTB U CTPYKTYPHI CTPOUTEIbHBIX
MaTepuajJoB; COBPEMEHHBLIE METOIbI dJIe-
MEHTHOTO aHajJn3a MaTepuajioB; IOHA-
THe O CHeKTpaxX M3JyUYeHus m Qiroopec-
IEeHIIMNA; MHUKPOAHAJIN3; NpPUMEHEeHUEe
MacC-CIIeKTPOMETPUM; UAeHTU(PUKAIIUA
BEIIeCTB; COBPEMEHHbIE METOABbI CTPYK-
TYPHOTO aHAJN3a; BJIeMEHTHI KPUCTAJLIO-
rpaduu; ob6sacT IPUMEHEeHUA U 3aJauu
METOJOB PEHTTeHOCTPYKTYPHOTO aHaJIU-
3a; IIPOCBEUMBAIOIAA DJIEKTPOHHAA MU-
Kkpockonusa (II9OM). YV nensierca BHUMaHUE
COBPEMEHHBIM MeTOJaM aHaJn3a U KOH-
TPOJISI KAUeCTBa IIOBEPXHOCTU, IIOHATUAM
0 MeToJaxX CKaHupyloleil (pacTpoBoii)
W aTOMHO-CHUJIOBOM MuKpockonuu (POM
u ACM), amanusy Mop¢oJOrum u IIe-
POXOBATOCTU IIOBEPXHOCTH C IIOMOIIBIO
aTOMHO-CHUJIOBOTO MUK POCKOIIA.

3aHATUA IIPOBOAATCA Ha 0asze perumo-
HaJIbHOW YHUBEPCUTETCKOU JabopaTopuu
uH:KeHepHOTO mpoduasa «IPTETAC»,
KOTOopasi BeIeT WCCJIeJOBaHUA II0 Ha-
IIpaBJIeHnIO: « BBICOKUE TeXHOJIOTUU IIO0-
JIydeHUs HOBBIX MaTepuajiOB HAa OCHOBE
KOMILJIEKCHOTO MCIOJIb30BAHUS PECYPCOB
TOPHO-METAJIIYPTUUYEeCKON IIPOMBIIILIEH-
HOCTH». JJabopaTopus ABJIAETCA MaTepu-
aJIOBEJUECKUM II€HTPOM KOJIJIEKTUBHOTO
IMOJIb30BAHUS IO Pa3paboTKe TeXHOJIOTUHA
¥ HAHOTEXHOJIOTUH, IIOJYUYEHUS HOBBIX
MaTepuaJoB AJIA aTOMHOW IPOMBIIILJIEH-
HOCTU, MAIIINHOCTPOEHUSA, CTPOUMHIY-
CTPUU W IPOUYUX OTPaceil IPOMBINIIIEH-
HOCTH.

Tak:ke MarucTpPaHTLI COBMECTHO C IIPO-
(beccopcKo-TIpenogaBaTeIbCKUMCOCTABOM
B PaMKaX WHUIIMATUBHBIX TeM 3aHUMAa-

characteristics. Masters study: basic
modern methods of building materials
properties and structure analysis; mod-
ern methods of material element analy-
sis; notions about radiation spectrum
and fluorescence; microanalysis; appli-
cation of mass-spectrometry; substance
identification; modern methods of struc-
tural analysis; crystallography elements;
application fields and purposes of X-ray
structure analysis methods; transmis-
sion electronic microscopy. Much atten-
tion is given to modern methods of analy-
sis and surface quality control, terms on
methods of scanning (raster) and atomic
power microsopy, analysis of surface
morphology and asperity with the help of
atomic power microscope.

Studies are held on the basis of re-
gional university laboratory of engineer-
ing profile «<IPTETAC» conducting the
researches on the direction: «Advanced
technologies of obtaining new materials
on the basis of complex use mining and
smelting industry resources». Labora-
tory is a common center where materials
engineers develops technologies and nan-
otechnologies, produce new materials for
nuclear industry, mechanical engineer-
ing, construction and other industries.

Undergraduates jointly with profes-
sors and lecturers within the frames of
initiative themes conduct research stud-
ies concerning employment of anthropo-
genic raw materials of regional indus-
trial plants in order to produce building
materials with improved consumer char-
acteristics.

Scientific results are reported at the
international conferences, for example,
under the direction of professor, Ph.D.
Rodin A.N one paper was published in
proceedings of International Kazakh-
stan-Russian-Japanese scientific confer-
ence «Prospect Technologies, Equipment

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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IOTCS MCCJIeOBAHUAME IO HAIIPABJIEHUIO
BOBJIEUEHUSA TEXHOTEHHOTO CBIPbA IIPO-
MBIIJIEHHBIX IPEJNIPUATUN PEruoHa IJIA
IIPOW3BOJCTBA CTPOUTEJIbHBIX MaTepua-
JIOB C YJIYUYIIIEeHHBIMU TOTPEOUTEIbCKUMU
CBOMCTBaAMMU.

Hayunble pesyabTaTbl OOKJIAAbIBA-
IOTCA Ha MeXXAYHApPOAHBIX KOH(pEpeH-
MUAX, HAIPUMEP, II0J PYKOBOACTBOM
mpodeccopa, K.T.H. Poguna A.H. ony6su-
KOBaHa CTaThsA B TPyAax MeXaIyHapoIHOM
Ka3aXCTaHCKO-POCCUIMCKO-ANOHCKON Ha-
yuHOi KoH(pepeHnuu «IlepcreKTuBHBIE
TEeXHOJIOTUU, O00PYJOBaHWE W aHAJIUTU-
YeCKIe CUCTEMBI JJIs MaTepruaJoBeIeHUA
1 HaHOMAaTepPHUaJoB».

Ha MexaymapogHoii KasaxCTaHCKO-
POCCHUICKO-AMNOHCKONM HaAyYHON KOH(pe-
pennuu «IlepcueKTUBHBIE TEXHOJOTUU,
obopymoBaHVe U aHAJUTHUUYECKUE CHU-
CTeMBbl IJA MaTepuajJoBedeHUA W Ha-
HOMATEpHajJoB», NPOXOAUBIINEHr B TO-
pone ¥Ycrb-Kamenoropck B 2008r. mopm
pyKoBoAcTBOM Ipodeccopa, K.T.H. Uep-
HOKyJabcKoro FO.II. marucrpanTom Asek-
cauapoBoii M.C. ObLIM [OOJIOMKEHBI pe-
3yJbTATBl  HAYYHO-UCCJIEA0BATEIbCKON
paboThl Ha TeMmy «OnTUMU3aNUA CBOMCTB
SAYEUCTHIX 0ETOHOB KaK HAHOCUCTEMBI»,
a maructpanToMm TorxmaraeBoit P.Y. mox
PYKOBOJCTBOM JOIleHTa, K.T.H. XaupyJ-
anHOt A.A. — Ha Temy «PeryiampoBanue
CBOMCTB (DTOPAHTHUIPUTOBOTO BAMKYIIIETO
13 TeXHOTeHHBIX OTXOIOB» .

and Analytical Systems for Science of
Materials and Nanomaterials».

At the International Kazakhstan-
Russian-Japanese scientific conference
«Prospect Technologies, Equipment and
Analytical Systems for Science of Ma-
terials and Nanomaterials» which took
place in Ust-Kamenogorsk in 2008 under
direction of professor, Ph.D. Chernokul-
skiy Y.P. undegraduate Aleksandrova
I.S. reported on the results of research
studies «Optimization of honeycomb
concrete properties as nanosystem» and
undergraduate Tokpataeva R.Y. under
direction of assistant professor, Ph.D.
Khairullina A.A. gave a report on the
theme «Regulation of properties of ph-
toranhydride binder made from anthro-
pogenic wastes».

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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KOPOJIEB
EBrenmnii
BanepseBuu,
- i nupexTop HOIT

>3 «HaHoTexXHOIOTHH »

'A’* y HauuonansHoro

\ : HCCJIEeI0BATEIHCKOTIO

4 4 MOCKOBCKOro

§ rocyIapcTBEeHHOTO

CTPOUTEJIHHOTO YHUBEPCHUTETA,
coBeTHUK PAACH, 1oKTOp TeXHHYECKUX
HayK, npodeccop

30pasecmeyiime!

Hecxonvko nem Ha3ad pa3paba-
mouléaica CmMpoumenvbHbvlll mamepuan
c npumenenuem Hanowacmuy necka. Pe-
3ynvmamom pabomsbl. cmaio HecKoLbKO
06pa3y06 yunundpuieckol popmoul pas-
mepom 70x70 mm u 100x100 mm. Hc-
noimanue monomrom Kawxaposa no-
Ka3ano npoiHocms u3denuil 6 cpednem
200 kz/cm?. Baxno ommemumsb, wmo
u3 0AHHO020 Mamepuana MOMNHO U320-
moéums He MONAbKO CMPOUmMenbHblLl
Kupnu4, HO U naumky (mpomyapnyio,
¢pacadunyro, 06AUY060YHYIO U mM.n.),
mpomyapHble U 00pPOCHbLe O6OPIIOPLL,
uepenuyy 0na Kkpoeéiu u m.o.

B nacmoauwuii momenm neob6xodumo
¢uHancuposanue 6 npedenax 1,5 man.
pyb6. 0na 3axynku nedocmarouiezo 060-
pydoseanus (nabopamopnas menvHuya,
mygenvras newv, 6aKYYyMHbLU HACOC U
npouee), nposedenus HUOKP, onpede-
JeHUA UCTMUHHBLX XAPAKMePUCMUK HO-
6020 mamepuana u 3anycKka ONbLMHOZ0
MUHU-Npouseodcmaea.

Bonpoc: komy unmepecen OaHHBLU
cmpoumenvHulll mamepuan U Kmo Mmo-
scem ¢QuHaHcupoéamv éce pabomdvl. no
npoodeuldceHur0 H06020 npodykma Ha
cmpoumenvHbvlil pbLHOK?

Bpreikanun Baagumup

KOROLEV

Evgenij Valerjevich,

Director of the Research

and Educational Center
«Nanotechnology» of National
Research Moscow State University
of Civil Engineering, Adviser

of RAACS, Doctor of Engineering,
Professor

Good afternoon!

Several years ago a building material
with sand nanoparticles was being de-
veloped. As a result — several cylindrical
specimens which sizes were 70x70 mm
and 100x100 mm were produced. Kash-
karov hammer test showed that average
strength of the samples was 200 kg /cm?.
One should note that given material is
possible to be used not only in manufac-
ture of building brick but also in manu-
facture of tile (pavement tile, facade
tile, face tile etc.), pavement and road
borders, roof tile and etc. Today 1,5 mil-
lion of rubles is needed to purchase lack-
ing equipment (laboratory mill, muffle
furnace, vacuum pump and other), to
carry outl research works, to determine
true characteristics of the new material
and to launch pilot mini-production.

Question: who is interested in the
given building material and who can fi-
nance all the works concerning promot-
ing new product at construction mar-

ket?
Brykalin Vladimir

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YBaskaewmsblii Bragumup!

M3 Bompoca HeJNb3d OIEHUTH COCTAB
paspabaTsiBaeMoro marepuajia. Eciau oH
JMOIOJHUTEJIbHO COAEP:KUT IOPTJIAHI-
IIEMEeHT, TO IIPOYHOCTHBIE IIOKa3aTeaun
UMEeIOT HU3KUe 3HaueHUs (COBPEeMEeHHBIE
IIOPOIITKOBLIe OETOHBI, MOJIyUeHHBIE Ha
peakIMOHHO-aKTUBHBIX  MHHEPAJIbHBIX
IIOPOIITKaxX, WMEIT IIPOYHOCTH 0oJjee
150 MIla). Eciu aBTOp M3roTaBJIMBaeT
MaTepuasg TOJHBKO Ha MOJIOTOI KBapilie-
BOM cycIleH3uH (MCIIOJb3ys TEeXHOJIOTUIO
KBapIleBOM KepaMHKM), TO IIPOYHOCTHHIE
ImoKasaTes i TaKyKe He3HAUYuTeJbHBI. [[o-
MMOJIHUTEJIBHO MOYKHO COOOIIUTh, UYTO
SATIOHCKME WCCJIeOBATeN IIPEAJIOKUIN
OPUTHMHAJIBLHYI0O METOAUKY IIOJYUYEeHUS
CTPOUTEJLHOTO MaTepHajia Ha OCHOBE
KBapIleBO# cycneHsuu (IIPOYHOCTH MAaTe-
puaja B 2,5 pasa BBIIIE CYIIECTBYIOITUX
aHAJIOTOB), CYIITHOCTb KOTOPOTO 3aKJII0Ya-
eTcsa B 00paboTKe 0T(POpMOBAHHOTO U3/e-
ausa CO, B reuenue 1 cyToK.

Kpome Toro, mcrosab3oBaHme MOJOTKA
KamrkapoBa (0AUH 13 METOAOB KOHTPOJISA
IIPOYHOCTU, HEPA3PYIIAIIIEro M3AeJIue)
JLJIS OI[EHKY IPOYHOCTU He ABJIAETCSI 000-
CHOBaHHBIM OCOOEHHO ITPU MAaJIOI TOJITITH-
He usgenusa (uepenuiia, OOJUIIOBOYHASA
IJINTKA U T.1.).

Yeaxicaemvie konnezu!

H3zeecmno, umo npu npouieodcmee
Hea6MoOKIA6H020 NEeHOOemoHa 603HU-
Kaem pad cnoxcnocmell, C613AHHBLX C
nonywenuem Ycmouwueolu nenv. u ne-
HOOemoHHOU cmecu Ha ee ocHoée. B pas-
AUYHBLX UCMOYHUKAX daemcs UHQOpP-
Mayus 0 mom, Wmo MONCHO NOEbLCUMD
Kaiecmeéo Hea8moOKLABHbLX NeHobemo-
HO6 cmabunu3ayuel nenv. dobasKamu
Hanopa3mepa. Paccraxcume 06 amom
601ee no0po6HO.

Cepreii [IaB10B, MHIKEHEP-CTPOUTEH

Dear Vladimir!

Based on your question it is impos-
sible to evaluate the composition of the
material being developed. If it addition-
ally contains Portland cement, strength
characteristics possess low values (mod-
ern powder concretes made on the ba-
sis of reaction-active mineral powders
possess strength more then 150Mpa).
If author produces material only on the
basis of grinded quartz suspension (us-
ing quartz ceramics technology) then
strength characteristics are low too.
One should note that Japanese scien-
tists offered original method to produce
building material on the basis of quartz
suspension (the strength of material is
higher by 2,5 times compared existing
analogs). The main point of this method
is that formed product is treated by CO,
for 24 hours.

Moreover, the use of Kashkarov ham-
mer (one of the strength control methods
not destroying the product) in order to
evaluate the strength is ungrounded es-
pecially when the thickness of the sample
(tile, face tiles, etc.) is too small.

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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VBaskaewmsrii Cepreii!

IIpoGiema 1moayueHUsT HeaBTOKJIAB-
HBIX IIeHOOETOHOB, 00JIaJaI0INX BHICOKOM
IIPOYHOCTHIO, MaJION CpefHEel IIJIOTHOCThIO
¥ TeILJIONPOBOLHOCTHIO, a TaKyKe HU3KOM
COPOIIMOHHOII CIIOCOOHOCTBIO, SABJISETCS
BayKHOI 3ajaueii, Haja pelleHHeM KOTO-
poit paboTarT MHOTHE HAYUHBIE IITKOJIbI 1
yuenblie. CII0cOO0B IIOBBIIIIEHUSA YCTOMUM-
BOCTH IIeHbI, cocTosAleii us IIAB u Bozgbl,
JocraTouHo MHOTrO0. O6ecrneunTs YCTOHYM-
BOCTh MUHEPAJIHU3UPOBAHHON IIE€HLI, T.E.
coJep:xalleil MuHepaJbHYIO a3y, 3Haun-
TeJILHO CJIOKHEe, T.K. CYI[eCTBEHHOe BJIU-
AHIMEe OKAa3hIBaeT XMMUUYECKas IIPpHupoaa
MUHepaJbHOI (Pasbl 1 ee AUCIePCHOCTEL. B
OCHOBHOM BCe€ YCUJINS HAIIpaBJEHLI HA 13-
MeHEeHNe CKOPOCTU MCTEeUEeHUS KUTKOCTU
u3 KanaigoB Ilnato — I'm66ca. Baaromapsa
9TOMY [JOCTHUTaeTCs M3MeHEeHIe ee BA3KO-
CTH IIOCPEACTBOM BBEJeHIs 3aryCTUTEJIeH,
KOTOPBIMU MOTYT SABJATHCA Pa3JIUUHBIE
MUHEpPaJbHBbIE YaCTUIILI 1/WJIN OJNUMep-
HbIe CcOoequHEeHUus. BA3KOCTH CyCIIeH3UH
SKCIIOHEHIIMAJIbHO 3aBHCHUT OT COAepIKa-
HUS OUCIIEPCHON (pa3hbl; MPU YBEJIUUYCHUN
IUCIIEPCHOCTH CTEIleHb HAIIOJIHEeHUS, IIPU
KOTOPOM HA0JII0IaeTCA Pe3KOoe YBeInUeHIIe
BABKOCTH (IIapaMeTpHUYecKas TOUKa), cMe-
maeTca B 00JacTh MEHBINNX 3HAUEHUN.
OgHaKO I/ YacCTHI[ MUKPOCKOIIMUYECKUX
pa3MepoB CTeIlleHb HAIOJHEHUS OCTaeTCs
JIOCTaTOUYHO BBICOKOM, UTO CHHKaeT a(d-
(hbeKTUBHOCTEL IPUMEHEHIS 9TOr0 cIIocoba.
Kpome Toro, xmmMmueckas OPUPOLA MU-
HepaJbHOI T00aBKU MOXKET CYII[eCTBEHHO
BJINATH HAa YCTOMUYMBOCTS IIeHEbI. ITommep-
HbIe COeIUHEHUSI OKAa3bIBAIOT BJIUSIHNIE Ha
BeCh ITpOIlecC IMOJIyuyeHUs IeHbl (Ha BCIIe-
HUBaHUE U YCTOMUYMBOCTH). IloBBIlIIeHTE
BSIBKOCTH BCIIEHIIBAaeMOTO PACTBOPA BCJIE-
CTBHE BBeIeHUs MJOOABKU 3aTPYOHSET
IIPOIlecC IOJIyUeHUusA IIeHbl 1 TPedyeT IIo-
BBIIIIEHIE 9HEePro3aTpaT U pacxoa meHoo-
OpasoBaTed.

Dear Sergei!

The problem of obtaining non-auto-
clave foam concretes possessing high
strength, low average density and ther-
mal conductivity as well as low sorptive
ability is of great importance and many
scientists and schools of thought are
working on its solution. There are plenty
of ways to increase the stability of foam
consisting of surfactant and water. To
provide the stability of mineralized foam
i.e. containing mineral phase is a more
difficult task as chemical nature of min-
eral phase and its dispersiveness has a
greatinfluenceonit. In general all efforts
are aimed at changing outflow velocity
of the liquid from Plato-Gibbs channels.
Due to that the change of its viscosity
by introducing thickeners which can be
different mineral particles and/or poly-
meric compounds is achieved. Viscosity
of suspensions depends on the content of
dispersed phase in an exponential way;
when increasing dispersiveness, the de-
gree of filling when rapid rise of viscos-
ity (parametric point) can be seen moves
in the field of lower values. However for
microscopic particles the degree of fill-
ing remains rather high, that decreases
efficiency of this method. Moreover
chemical nature of mineral additive can
significantly influence on foam stability.
Polymeric compounds exert influence on
the whole process of foam production (on
foaming and stability). Increase of the
viscosity of the solution being foamed as
a result of additive incorporation makes
difficulties for the foam production pro-
cess and requires the rise of energy and
foam maker consumption.

Optimal influence on stability of the
foam is exerted by colloids which are in
essence objects of nanometric dimension.
One of such additives was developed
by the team under the direction of Sva-

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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OnTuMaabHOe BJANAHNE Ha YCTONYM-
BOCTBH II€HBI OKa3bIBAIOT KOJIJIOWUOBI, KO-
TOPbI€, B CYIIHOCTH, SBJIAITCA OOBEK-
TaMi HaHoMeTpuuecKoro pasmepa. OmHa
W3 TaKUX H00ABOK paspaboTaHa KOJLJIEK-
TuBOM mOJ pykKoBoactBoM JI.B. CBatoB-
ckoii. MuHpopmamuioo o gobaBKe MOIKHO
MOJIYYUTh B MyOInMKaIuaAXx :KypHaaa «Ha-
HOTEXHOJIOTUU B CTpouTeabcTBe» [17] 3a
2010 z 2011 r.

3dpascmeyiime!

IIpowy coobuyums, ecmov nu 6 Hauell
cmpaHe pa3pabomrku 6 06a1acmu HAHOUH-
dycmpuu 6 cmpoumenbvcmee, umerouue
3HAYUMENbHBLIL IKOHOMUHECKUL  3Igh-
(exm, a maxice CpPOK UX 603MONCHOU pea-
AU3ayuUU 6 cmpoumenvHoil ompacau?

H. Boukapes, sam. pykoBoguTesna HUN

Bompoc, 6e3yciioBHO, BepeH B CBOeii
mocranoBke. CumTaeTrcs, 4YTO IIeJ€COO0-
Opas3HOCTh BHEJPEeHUsI pa3paboTKH JocTa-
TOYHO OOOCHOBBIBATH TOJBHKO PACUETOM
(bMHAHCOBBIX IIOTOKOB. JTOT0 KPUTEPUS
JIOCTaTOYHO TOJILKO P YCJIOBUU BHEPE-
HUS HOBOTO MOCTUKEHUS, TeXHUUYECKUue
IIOKas3aTeJ i KOTOPOTO He IIOABepPraroTcs
comHeHUO. OTCyTCTBUE TEeXHUYECKOTO
aHAJIM3a yBeJIMYMBaeT BEPOATHOCTH IIO-
SBJIEHUSI IPOAYKTA, HE3HAUUTEJHbHO OT-
JIMYAIONIErocsa II0 XapaKTEePUCTUKAM OT
CYIIECTBYIOIIUX WUBAEIUN U SABJIAIOINIE-
rocsa MX THUPAKHUPOBAHUEM, UYTO MOIKET
IIPpY BHEJPEHUY HAHOTEXHOJIOTUU OKa-
3bIBATh HEOJIarONMPUATHOE BJIUSHUE Ha
MHeHUte MOTpeduTesd U, CJIeJoBaTeJIbHO,
Ha BHeJIPEeHUe U IPOABUKEHNEe dTOH TeX-
HoJsoruu. IlosToMy Iiesiecoo0Opa3HO IIpPU
BHEAPEHNN HAHOTEXHOJIOTUU IIPOBOAUTDH
TeXHUKO-39KOHOMUUECKYIO OIleHKY. [liaa
9TOT0 HEOoOXOAMMO pas3paboTaTbh METOIM-
Ky, IIO3BOJIAIOIIYI0 VUUTHLIBATh TEXHUUE-
CKUe MTOCTUKEHUS U BeJINUYUHY 9KOHOMU-

tovskaya L.B. Information on the addi-
tive can be found in the issues of journal
«Nanotechnologies in Construction» [17]
of 2010 and 2011.

Good afternoon!

I would like to know if there are de-
velopments in the field of nanoindustry
in construction which are characterized
by considerable benefits. What time is
neededtoimplement these developments
in construction?

N. Bochkarev,
deputy chief of research institute

There is no doubt that the question was
posed correctly. It is considered that it is
sufficient to ground expediency of the de-
velopment implementation only basing on
financial flows calculation. This criterion
is sufficient only if technical characteris-
tics of the development to be introduced
are beyond questions. The absence of tech-
nical analysis increases the probability
that the product to appear will be slight-
ly different from existing analogs by its
characteristics and thus it can be regard-
ed as their duplication. This can result in
unfavorable influence on the consumer’s
choice and hence on the implementation
and promotion of this technology. There-
fore it is advisable to make technical and
economic estimation when introducing
nanotechnologies. For that it is necessary
to develop the method allowing us to take
into account technical achievements and
value of economic inputsin the technology
implementation. Some offers concerning
this question are given in the paper [18].

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YeCKUX 3aTPAT Ha BHEIPEHNEe TeXHOJIOTUH.
HexkoTopble mpeoKeHus 10 3TOMY BO-
IIpocy IIpuBeaeHbI B padbore[18].

30paecmeyiime, yeéaixcaemovle yiacm-
HUKU KOH(eperyuu!

H3zeecmno,umo 00HOU U3 ANHCHEULUWUX
3adav pa3pabomrKu mexHONLO2UU HA-
HOMOOUPUYUPOBAHHBLX KOMNO3UMOGE,
603HUKAOWUX HA 3mane nNOUCKOEbLX
ucenedosanull, a8nraemca Haxoxcoenue
pasmepoé uwacmuy u KOHUeHmpayu-
OHHBLX 2PAHUY, COO0epHAHUA HAHOPA3-
meprozo modugurxamopa. Bwuicoxasa
cmoumocmb 6GonbuLUHCMEA HAHOMOOU-
puyupyrowux 006a60K aéraemca nu-
mumupyrouum Gaxmopom 01 6blno-
HeHUA JIMNUPULECKUX Uccned06aHUlL.
Kaxue modenu 6wv. moiceme npedno-
Humo 0na npoeéedenusn uccnedosanuil?

Bacunuii I'ycapenko,
mmpemogaBaTesb, I'. OpeHOypr

ChopMyIHPOBAHHBIN BOIIPOC BKJIOUA-
eT naBa acmekxkTa. IlepBbIii cBdA3aH C dKC-
IepuMeHTAJTbHBIMU WCCJIeTOBAHUAMU
reOMeTPUYECKUX XapaKTepPUCTUK Ha-
HOOO'BEKTOB 1 peIllaeTcs IpUMeHeHUeM
CIIeNUaJN3NPOBAHHOTO MCIIBITATEJIbHO-
ro obopymoBaHusa (MHpOpPMAIHIO O Ta-
KOM 000pYZOBAHUU MOYKHO IIOJIYYUTH IO
agpecy: www.nocnt.ru). Bropoii cBsazaH
C OIlpefesleHUEM KOHIIEHTPAIMOHHBIX
TPAHUIl U MOJKET peIlaThbCcs KaK 9MIIU-
puuecku (BO3MOXKHO, C IIPUMEHEHHEeM
METOIOB MaTeMaTUYEeCKON TEOPUH dKCIIe-
pUMeEHTa), TaK U C IPUMeHeHrueM UMUuTAa-
OMUoHHOTO MojeampoBaHusa. Ilocaemuuit
MMOAXOJ CYIIIeCTBEHHO CHUIKAET Heo0XOo-
IUMBIII 00beM SMIUPUUECKHUX HCCJIEIOBA-
Huii. HekoTopsie pe3yibTaThl IO MOJEIb-
HOMY OIpeJeJIEHUI0 KOHIIEHTPAIMOHHBIX
TPaHUIl IIPUBENEeHbI, B YACTHOCTU, B CTa-
The JKypHaJya « HaHOTeXHOJOTUH B CTPOU-
TesabeTBE» [19].

Good afternoon, dear participants of
the conference!

It is known that one of the most im-
portant tasks arising during the period
of prediscoveries when developing nano-
modified composites technology is to
determine the size of particles and con-
centrating limits for nanodimensional
modifier content. High cost of the most
part of the nanomodifying additivesis a
limiting factor for realizing empiric re-
searches. What models can you offer to
make researches?

Vasily Gusarenko, Orenburg

Posed question includes two aspects.
The first one concerns experimental in-
vestigations of nanoobjects geometrical
characteristics and can be solved by ap-
plication of special test facilities (you
can get more information here: www.
nocnt.ru). The second one concerns the
determination of concentration limits
and can be solved either empirically (for
example, using mathematical experi-
ment theory method) or with the help
of simulation modeling. The latter ap-
proach considerably decreases necessary
scope of empiric researches. In particu-
lar some results on model determination
of concentration limits are given in the
paper of the journal «Nanotechnologies
in Construction» [19].

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YIEPBAEB
Caken CeiiTkaHOBHUUY,
TOKTOP TeXHUUECKHUX

g— ——
Sl HAYK,
s aKageMHYeCKu
= mpodeccop,
3aBeIyHOIIN
Kadeapoi
Be3omacHocTh

SKM3HEIeATEJbHOCTH U PAIIMOHAJIbHOE
HCII0JIb30BaHUE IPUPOTHBIX PECYPCOB,
Kui3vinopdunckuil I'ocydapcmeernHulil
yrnuseepcumem (Pecnyonrurxa Kazaxcman )

30pasecmeyiime!

Hecxonvko nem Ha3ad pa3paba-
mouléaica CmMpoumenvbHbvlll mamepuan
c npumenenuem Hanowacmuy necka. Pe-
3ynvmamom pabomsbl. cmaio HecKoLbKO
06pa3y06 yunundpuieckol popmoul pas-
mepom 70x70 mm u 100x100 mm. Hc-
noimanue monomrom Kawxaposa no-
Ka3ano npoiHocms u3denuil 6 cpednem
200 kz/cm?. Baxno ommemumsb, wmo
u3 0AHHO020 Mamepuana MOMNHO U320-
moéums He MONAbKO CMPOUmMenbHblLl
Kupnu4, HO U naumky (mpomyapnyio,
¢pacadunyro, 06AUY060YHYIO U mM.n.),
mpomyapHble U 00pPOCHbLe O6OPIIOPLL,
uepenuyy 0na Kkpoeéiu u m.o.

B nacmoauwuii momenm neob6xodumo
¢uHancuposanue 6 npedenax 1,5 man.
pyb6. 0na 3axynku nedocmarouiezo 060-
pydoseanus (nabopamopnas menvHuya,
mygenvrnas neuvb, 6AKYYMHBLU HACOC
u npouee), npoeéedenus HHOKP, onpe-
deneHus UCMUHHBLX XAPAKMEPUCMUK
H06020 mamepuana u 3anycKa OnbvLMHOo-
20 MuHuU-npou3eodcmea.

Bonpoc: komy unmepecen OaHHBLU
cmpoumenvHulll mamepuan U Kmo Mmo-
scem ¢QuHaHcupoéamv éce pabomdvl. no
npoodeuldceHur0 H06020 npodykma Ha
cmpoumenvHbvlil pbLHOK?

Bpreikanun Baagumup

UDERBAEV

Saken Seitkanovich,

Doctor of Engineering, Professor,
Head of Department «Life Safety
and Rational Consumption of Natural
Resources»,

Kyzylorda State University
(Kazakhstan)

Good afternoon!

Several years ago a building material
with sand nanoparticles was being de-
veloped. As a result — several cylindrical
specimens which sizes were 70x70 mm
and 100x100 mm were produced. Kash-
karov hammer test showed that average
strength of the samples was 200 kg /cm?.
One should note that given material is
possible to be used not only in manufac-
ture of building brick but also in manu-
facture of tile (pavement tile, facade
tile, face tile etc.), pavement and road
borders, roof tile and etc. Today 1,5 mil-
lion of rubles is needed to purchase lack-
ing equipment (laboratory mill, muffle
furnace, vacuum pump and other), to
carry outl research works, to determine
true characteristics of the new material
and to launch pilot mini-production.

Question: who is interested in the
given building material and who can
finance all the works concerning pro-
moting new product at construction
market?

Brykalin Vladimir

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf

K coaepXxaHuro



2011 - Tom3 - N25/2011 - Vol. 3 - no. 5

Il Mexxaynaponnas Hay4Ho-npaKTnyeckasn online-konghpepenyns «lipumeHeHne HAHOTEXHOMOI NIl B CTPOUTENbCTBE>

YBaskaewmsblii Bragumup!

JlaHHBITT CTPOUTEJIbLHBIA MaTepUasl MO-
JKeT OBITh MHTEPECEH IIPECTABUTEIAM Ma-
Jioro Ou3Heca, CIeIUaJIu3uPYIOIIUMCA Ha
BBIITYCKE TPOTYapPHBIX IIUT. Heo6xoammbl
UCIBITAHUSA CBOMCTB MaTepuajga, B Iep-
BYIO ouepeb, MOPO30CTOMKOCTU. PUHAH-
CUPOBaHUE MOKET IPOMU3BOAUTHCA 3a CUET
CPeZiCTB I'PAHTOBOTO (YPMHAHCUPOBAHUA.

Bonpoc évl60pa mexnonozuu cmpou-
menbcmea coocmeenno20 0oma 6cmaém
neped muHozumu zpayxcoanamu. Hymxcno
Au 6pamv 6 pacyém wacmHoOMYy 3aKas-
HYUKY 603MOIICHOCMU HAHOMexXHOoLo2ul?
Hnu 6cé e norxa épema ux npaxmu-
4eCK020 NPUMEHEeHUA 6 IMmOoM ceKxmope
cmpoumenlbcmea He npuuuw?

Bnagumup lBaHOBUY, MHIKEHED

YBakaemblii Bnagumup BanoBuu!

KoneuHo, BO3MOYKHOCTHM HAHOTEX-
HOJIOTUM HYYKHO W HAAO0 HCIIOJb30BATh.
OpHako Ha MpPaKTHUKe HEKOTOPBIE TEXHO-
JIOTUYeCKUe pas3paboTKu elé TpebyioT
manbHenmenn ampobanuu. I[lymaio, HeoO-
XOAWMO HCIIOJIb30BATh MAaTEpPUAaJbI, IIPO-
HIeIIIe MHOTOKPATHOE HCIIOJh30BaHUE
B CTPOUTEJILCTBE U JOKAa3aBIIIne CBOIO Ha-
JeXKHOCTD.

30dpaecmeyiime!

Ecau a ne owubarocv, nep6oHaALanLb-
Ho I'K «Pocnanomex» paccmampuéan
apexmusnoe npumenenue HAHOMex-
HOMo2Ull 6 pa3nu4uHblLx 0bracmax npo-
MbLULLEHHOCMU, 6 HACMHOCMU: 3NeK-
mpoHuke, meduyuHe, Memannypzuu,
adeproi mexHuxe u m.0. Ilupoxoe
u agppexmuenoe npumeHeHue HaHomex-
HOMO2UIl U HAHOMAamMepuanioé 6 cmpou-
menvHOol ompaciu He NAAHUPOEANOCH.
H3zmeHnunocv nu uwmo-Hubyodv 6 amom
naane 6 Hacmosauiee épema?

B. I'masos, couckarean

Dear Vladimir!

Given building material can be inter-
esting for entrepreneurs of small-scale
business dealing with walkway slab pro-
duction. Tests of material’s character-
istics, especially frost resistance, are
needed. Financing can be provided at the
expense of grants.

Many people are faced with the neces-
sity to choose the building technology
when constructing their own houses.
Should private client take into consider-
ation capabilities of nanotechnologies?
Has the time to apply nanotechnolo-
giesin this field of construction already
come?

Vladimir Ivanovich, engineer

Dear Vladimir Ivanovich!

Nanotechnology’s potential is certain-
ly to be used. However in reality some
technological developments are yet to be
tested. I think that it is necessary to use
materials which were employed in con-
struction many times and proved their
reliability.

Good afternoon!

As far as I know, originally SC «Ros-
nanotech» considered effective applica-
tion of nanotechnologies in different
industry branches, in particular: elec-
tronics, medicine, metallurgy, nuclear
engineering etc. Wide and effective im-
plementation of nanotechnologies and
nanomaterials in construction was not
planned. Has something changedin this
issue now?

V. Glazov, research assistant

http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf
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YBasxkaeMbIil rocroguH I'itasxkos!

Heo06x0a1M0 OTMETHUTH, UTO, B IIEPBYIO
ouepenb, YBeJINUYNJIOCHh KOJINUYECTBO HAYY-
HBIX pPaboT, IIOCBANIEHHBIX MCIIOJb30BAa-
HUO0 HAHOJ00ABOK AJIA IOJYUEeHUS CTPOU-
TeJbHBIX MATEPHAJOB C YIYUIIeHHLIMU
CTPOUTEJIHLHLIMU CBOHICTBAMMU.

Yeaxcaemvie yuacmHuxu KoHgepeH-
yuu!

Ymo 6bL mosceme cka3ambvb 0 npuMeHe-
HUU HAHOMOOUPUKAMOPOE 6 CULUKAM-
HBbLX U Kepamuieckux mamepuanax, be-
monHblx Komnoduyuax? Kaxoi agpgpexm
HA NpaAKmMuKe MO}CHO NOAYHUMb OM UX
npumenenua?

Konuu Cepreii, npeanpuHuMaTe b

VBasxkaewmsrii Cepreii!

Ecth paboThl IO MCHOJBL30BAaHUIO HAa-
HOKpPEMHe3eMa B ITPOM3BOJICTBE AYEHUCTO-
ro 6etona. IIpu sTOM HOBBIIIaETCS MPOY-
HOCTB IIPU CKATUY — OJTHO U3 CJIA0BIX MECT
ssueuctoro Oerona. CyIlecTByeT MHO-
JKecTBO paboT, IMOCBAIIEHHBIX MCIIOJb-
30BAaHUI0 HAHOMOIM(PUKATOPOB B CHUJIU-
KaTHBIX Marepuajax. OmyOGJuKOBaHHBIE
paboThI BbI MOKETe HalTH Ha CTPaHUIIaX
WHTepHeT-)KypHaita <«HaHoTrexHOIOTHMI
B CTPOUTEIBCTBE» .

Dear Mr. Glazkov!

It should be noted that first of all the
number of scientific works concerning
the use of nanoadditives for producing
construction materials with improved
building characteristics has increased.

Dear participants of the conference!
What is your opinion about imple-
mentation of nanomodifiers in silicate
and ceramic materials, concrete compo-
sitions? What is the effect which can be
obtained in practice using such nano-
modifiers?
Kolin Sergei, businessman

Dear Sergei!

There are developments on the use of
nanosilica in honeycomb concrete pro-
duction. At that compressive strength —
one of the weak points of honeycomb con-
crete —increases. A great deal of works is
devoted toutilization of nanomodifiersin
silica materials. You can find published
papers at the pages of Internet-journal
«Nanotechnologies in Construction».
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Method of quantitative analysis of microstructure images is offered. The method
is based on binary decomposition of image intensity field. It is shown that the results of
binary decomposition can give the criteria similar to fractal dimension. Some results of
application of the offered method to the analysis of optical and scanning probe images
of composite microstructure are discussed.

KaroueBsie ciroBa: HaHOMOAM(UITMPOBAHHBIN KOMIIO3UT, (ppaKTajabHAs pasMep-
HOCTB, 00pab0TKa N300paKeHNI.
Key words: nanomodified composite, fractal dimension, image processing.

apaKTEePUCTUKN MUKPOCTPYKTYPHI CTPOUTEJIbHBIX KOMIIO3UTOB

OKa3bIBaIOT HamboJee BhIPA’KEHHOE BJIMSHUE Ha SKCIJIyaTallloH-
HbIe CBOIICTBa MaTepuasia. I3BeCTHO, UTO TPEIIMHOCTOMKOCTh U COIPOTUB-
JileHUe yIapHbIM HAarpy3KaM IOBBIIIAIOTCA, €CJAN KOTe3MOHHO-aAre3NOHHbIE
mokasaTesiu a3 u MeK(dasHoi TPaHUIBI « MaTPUIlA — HATIOJHUTEIb» , a TAK-
JKe IPOCTPaHCTBEHHOE paciipe/ieIeHe YaCTUIl HATIOJTHUTEISA 00eCIIeunBaOT
BETBJIEHUE W TOPMOKEHME 3aPOKIAIOIINXCA TPEITNH.

BosMmo:xkHOCTE (DOPMUPOBAHUSA W BANAHHNE KJIACTEPHBIX 00pasoBaHUI
(bs1oKyT) M3 YACTUI HATIOJHUTEJA Ha (DUBNUKO-MeXaHNUYeCKHUe CBOCTBA I10-
JIUMEPHBIX KOMIIOBUTOB yiKe IJIUTEJbHOEe BpeMs COCTaBJAET IMpPeaMeT TUC-
KYyCCHUM.

McxogHBIM IMYHKTOM aHAJIN3a, OUYEBUIHO, ABJIAIOTCA MUKpoQdoTOorpa-
(buu, mo3BoOJAIOIIME TPOAHATIN3UPOBAThL B3aMMHOE PACIOJIOMKEHE YaCTHUII.
B uactHOCTH, B [1] mpuBeneH psax MmukpodoTorpaduili pacupeneaeHUA da-
CTHIT HAIOJHUTEJA B dIOKCUIHOI Marpure. IlosyyeHnHble pe3ybTaThl 10~
3BoJIMJIM aBTopaMm [1] aprymeHTHpPOBATh HAJINUYME KJIACTEePHBIX 00pa3oBaHU
B c(hOpMUPOBABIIEHCA MUKPOCTPYKTYPE HAIIOJHEHHOTO KOMIIO3UTA.

CnemyeT OTMETUTDH, YTO METOJ ONTUUYECKON MUKPOCKONUU MMEET P
MIPUHIIUTNINAJIBHO HEYCTPAHUMBIX HegocTaTKoB. IIpeixae Bcero, MHOTHUE Me-
TOOUKYU WCCJIEeNOBAHUA HE IO3BOJIAIOT MOJHOCTHIO WMCKJIIOUUTH BJIUAHUE
aKTUBHBIX IIEHTPOB IOJJIOMKKU Ha pacupeeeHNe YacTHUIl HAIIOJIHUTEJA.
Hpyro#i HeZOCTATOK COCTOUT B TOM, YUTO IIPH OIITHUYECKON MUKPOCKOIIUU
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(ukcupyeTcsa uaMeHeHE KOHTPACTa, KOTOPOoe oIIpeesigeTcsa KaK IIPOCTPaH-
CTBEHHBIM pacHpefieieHeM YacTHUIl AUCIIePCHOM (asbl, TaK U ONTUUECKU-
MM CBOMCTBAMU MaTPUUYHOT'O MaTepuaja. Y Ka3aHHBIX HEIOCTATKOB JIUIIIE-
HBI METOIbI CKAHUPYIOIIEHN 30HA0BOM MUKPOCKOIIUU, U, B YaCTHOCTU, METO/I
aTOMHO-cuJ0BOM Mukpockonuu (ACM).

Hamu BeIIOJTHEHO MCCJIefOBaAHME PACIIPEIeIeHIA YaCTUIl HaHOMOAnu (-
IIMPOBAHHOTO HAIIOJIHUTEJSA B SIIOKCUIHON MaTpulie. B KauecTBe HAIIOJIHU-
TeJIs UCIOJIb30BaH MOJMMUHEPAJIbHBIN MaTepuaJ (OKcugHbIN cocTaB: PbO —
71%, SiO, — 27%, Na,0 — 0,7%, K,0 — 1,3%) ¢ yenbHO#l HOBEPXHOCTHIO
200 m?/kr. B KauecTBe MAaTPUUYHOI'O MaTepraJia U OTBEPAUTEISI UCI0JIb30Ba-
HBI JUAHOBBIHN BTIOKCUAHBIN oauromMep I-20 u moausTuIeHIOJINaMUH.

Ilepen coBMmerieHrEeM C BAKYIIIUM HAIIOJHUTEIb 00pabaThIBaaIl PaCcTBO-
poM nmostumerupernuacuiiokcana (IIMPC) B tuMeTHIKETOHE U ITPOCYIITBA-
JIX 10 TIOJTHOTO yAAJIeHuA pacTBopuTesa. KoHIleHTpaIusa u pacxol pacTBopa
BBIOMpAJICh NUCXOAA 13 3apaHee 3aJaHHON (pacueTHOI) CpegHel TOJIITUHBI
(mo 7,5 HM) caoa IIM®PC Ha yacTuUIlaX HATIOJTHUTEJI.

OnTuueckass MUKPOCKOIINA BBIMMOJIHANACHL Ha mpudope Nikon MA-200,
ITO3BOJIAIOIIEM II0JIYUYaTh BBICOKOKAUYECTBEHHBIE N300PaKEeHUA CTPYKTYPHI
(B oTpaKeHHOM U ITPOXOMASAINEM CBETE) 1 BBIMIOJIHATL (PUKCAIIUI0O n300paske-
HUM ¢ IIOMOIIbI0 ITpubopa ¢ 3apAn0oBoii cBaA3b0. CKaHUPYIOIasa 30HA0BAS
MHKPOCKOIINS BBITOJHAJNACH HA YUeOHO-1CCJIEIOBATEILCKOM 000PYIOBaHU
NanoEducator, mpegrasHaueHHOM AJIA KCCJIEIOBAHUS HAHOOOLEKTOB 1 HAa-
HOCTPYKTYP, a TaKKe OCYIIIeCTBJIeHUA HAHOJIUTOTPaPUM 1 HaHOMAHUITY A~
muii [2].

Bricokasa onTuuecKas IJI0THOCTH HAIIOJTHEHHOTO CBA3YIOIIEro IIPu 00b-
€MHOM CTeIleH! HAIOJHEHUS V 2 0,05 He O3BOJISAET MIPOBOAUTH MCCJIETOBA-
HUSA B IIPOXOJAIIEM CBeTe; IPU MCCJIEeTOBAHUYN KOMIIO3UIIUHA B OTPAKEHHOM
cBeTe KOHTPACT IT0JyYaeMbIX M300parKeHU HeJOIyCTUMO HI30K. IloaTomy
B IIpoIlecce MCCJIeIOBaHUIT MEeTOAOM OITHUYECKON MUKPOCKONUN 00beMHAasd
CTelleHb HAIIOTHEHUA COCTABIANIA V, = 0,01.

IToaroToBKa IIpernapaToB BKJIIOUAJA: OUUCTKY IIPEIMETHOTO ¥ IIOKPOBHO-
r'o CTEKO0JI, HaHeCceHUe Ha IIpeaMeTHoe cTeKJo 10 MI KOMIIOSUIINY, YKJIAIKY
Ha IpeaIMeTHOe CTEeKJIO (DUKCATOPOB BBICOTHI, YKJIAAKY IIOKPOBHOTO CTEKJIA.
ITocisie oTBep:kAEHUA KOMIIO3UIIUU BBLIMOJHAJNACH OINTHYECKAA MUKPOCKO-
nus.

ITocTo6paboTKa MOJyUeHHBIX M300paKeHWIl COCTOfAJNA B HEJIMHEHHOM
npeobpasoBanuu ApKocTHOro mosa I, = f(I, ), e
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0,2¢[0,1] .
exp(— 8(t S )2) (1)

— MeIuaHHOe 3HaUeHle NHTeHCUBHOCTH, ITOJYUeHHOe aHaJIU30M I'ICTO-
rpaMMbI UCXOJHOT'O IPKOCTHOTO IT0JIS Ha BBIXOe Ipubopa ¢ 3apAI0BOI CBA-
3bI0.

Il BBIMOJIHEHUSA TPeo0pasoBaHUA MCIIOJIB30BAHO IIpOTrpaMMHOe o0e-
cueueHue (II0), mpexcraBisAiolliee WHTEPHPETATOP C IIPOOJIEMHO-OPUEH-
TUPOBAHHOTO aJTOPUTMUUYECKOTo A3bIKa [3]. PesymbraT mpeobpasoBaHUsd
mpuBeeH Ha puc. 1.

Busyanbubiil anaaus (puc. 1) Io3BoJsdeT caeiaTh 3aKJI0UeHNe, UTO IIPU
00'beMHOU CTeIleHU HAIIOJHEeHUS V ;= 0,01 mpocTpaHCTBEHHOE pacipenee-
HUe YaCTUI HaHOMOAU(MUIIMPOBAHHOTO HAIIOJHUTEJNS He SBJIAETCS PaBHO-
MEPHBIM; COOTBETCTBEHHO, CTPYKTYpa HAMOJHEHHOTO CBA3YIOIIEro He sSB-
JsAeTCA OSHOPOAHOM. HacTHIlbl HAIIOJHUTEJIS (B YaACTHOCTH, IO BJANAHUIEM
IMIOBEPXHOCTHBIX CUJI) TPYHNOUPYIOTCS B 00pas3soBaHUA, KOTOPHLIE ITPUHATO
KJIacCU(pUITMPOBATh KaK KJacTepsl ((PIIOKYJIbI).

st mocToopaborku ACM-n3o0paskeHii MUKPOCTPYKTYPhI HAIIOJTHEH-
Horo IC Hamu TaksKe ucnosib3zoBaHo 110 [3]. C ucnosb3oBaHueM BHIOpaH-
HBIX aJITOPUTMOB ITOCTOOPAOOTKY (BBIUMTAHNE JUHEHHBIX COCTABJISIONINX,
BBIPDAaBHUBAHUE TMCTOTPAMMbBI IPKOCTHOTO II0JIS) IOJIyYeHa Cepus aTOMHO-
CUJIOBBIX MB300paKeHMWIl HAIIOJHEHHOTO 3MOKCUIAHOTO cBA3yiomiero. ACM-
n3o0pakeHue IJis v ;= 0,01 opexncraBieHo Ha puc. 2.

Kax ciremyer u3 puc. 2, Ipu yMeHBIIIeHUN 00beMHOM CTEIeH! HAIIOJI-
HEHUA [0 V, = 0,01 cosmarorcs ycioBUA AJIs 00pasoBaHUA YIIOPAJTOUYEHHBIX
CTPYKTYP 13 YACTHUIL HaOoJIHUTe A. Ha prc. 2 mpocMaTpuBaOTCa JUHEHHbBIE
CTPYKTYPbI, KOTOPbBIE C yBeJIUUeHeM 00beMHOM CTelleH HAaIlOJTHeHUA 00be-
IUHAIOTCS B HEIIPEePBhIBHBIN KapKac [1].

IIpuBemeHHBIE BLIBOABI HOCAT KaueCTBEHHBIN XapaKTep. [Jia BeITIOIHe-
HUA KOJMYECTBEHHBIX CYKIEHUHN O CTPYKTYpPE HAIIOJHEHHOTO CBA3YIOIIETO
HeoO0XOAUMO IIPUBJIEYDb K aHAJIN3Y CKAJSIPHbIe KPDUTEPUH, BEIUNCIAEeMBbIE 110
M300paKeHUIM MUKPOCTPYKTYpPhI. C1oco0 BBIUMCIIEHUS YKa3aHHBIX KPU-
TEPUEB OTpPa’KaeT MHTEPECYIOIINE HCCaedOoBaTesd XapaKTepPHBbIE 3JIEMeH-
THI N300PaKeHNA; CPeI KPUTEPUEB BbIJeIAETCA mapaMeTp, Ha3bIBaeMbIit
(B HEKOTOPHBIX CJIydyadaX — BeCbMa YCJIOBHO) )PAKMALbHOUL PA3MEPHOCMBIO.

Crporoe omnpeneseHne (hpaKTaJIbHOM Pa3MEePHOCTH BOCXOAUT K paboTam
I'. Munkosckoro u ®@. Xaycnopda. Pasameprocts Xaycmopda MoKeT OBITH

f(t)=
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Puc. 1. Mukpodororpadusa Puc. 2. ACM-u3o0paskenue
HAIIOJJTHEHHOTO CBA3YIOIIETO HAIOJIHEHHOTO CBA3YIOIIET0

CPaBHUTEJLHO IPOCTO BBIUMCIEHA TOJBKO AJIA CAMOIIOZOOHBIX MHOKECTB —
(dpaxrTanos [4] (TpuHAAJIEKHOCTh 00BbEKTA UCCAEIOBAHNA K KOTOPBHIM allpu-
opu HeW3BeCTHA); B O0IIeM cJyuae olpejeseHre padMepHocTu Xaycmopda
BechbMa rpomMo3nko. PasmepHocTh MUHKOBCKOTO JJisi HEKOTOPOTO MHOMKE-
CTBa oIlpeiesiAeTcA KaK IIpe/iesl YaCTHOTO:

d =-lm——=, (2)

rae N, — MUHMMAJIbHOE YKMCJIO MHOKECTB JUaMeTPa €, KOTOPBIM IIOKDHI-
BaeTcA UCXOJAHOE MHOMKECTBO.

OO6BIUHO wmCcJemoBaTe I OOpallaloTCaA MMEHHO K omnpeneieHuio (2).
B uactHOCTH, B [5] BMecTe ¢ BUAOU3MEHEHHBIM COOTHOIIIeHUEM (2):

InN,=C-d, In¢g, 3)

OPUBOAUTCA AJITOPUTM HaXOKIEHUA (ppaKkTaibHON pasmepHocTu. Ha
n300parkeHe « HaKJaAbIBaeTCs» II0CIeq0BATEIbHOCTD «CETOK» (B TEPMUHO-
JIOTUH aJITOPUTMAa PEKOHCTPYKIIMU aTTPAKTOPa «CeTKU» ABJIAIOTCA IIapaMe-
TpaMU BJIOMKEHUS) ¢ AdeikamMu pasmepa 6 = 2, K=0,K, K = LlogzLJ (rme
L — paszmep n300paKeHUsI) 1 SMIUPUIECKOM HaX0KIEHUN 3aBUCUMOCTU

S O]
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() =20 @)
Inod

rae N, — YMCJIO SYeeK CeTKU, IIOJHOCTHIO IIOKPHIBAIOIIUX BCE 9JIEMEHTHI
pacTpa (IuKcesn), ApKOCTb KOTOPHIX BHIINIE (MM HUKE) 3apaHee 3aJlaHHOTO
nopora. IToguepkuBaeTrca [5] ofUH U3 HEAOCTATKOB JaHHOTO MeToAa: Hali-
neHHoe 3HaueHune N, He ABJIAETCA MUHUMAJIbHBIM YUCJIOM S49eeK, He0OX 01~
MBIX IJISI TOKPBITUS.

IIpenyosxxeHHOMY B [5] MeTOy — Ipu Bcell ero YHUBEPCAJIbHOCTHU — IIPU-
CYIII ellle ONMH HEJOCTATOK: HaJM4ue rao0aJibHOTO MOPOTOBOTO 3HAUEHUSA
SAPKOCTU, KOTOPOE UCTIOJIb3YETCs IIPU IIepeXo/ie OT MOJIyTOHOBOTO u300paske-
HUA K MOHOXpoMHOMY. HermocpencTBEHHO K aHAJIU3y UCXOLHOTO MOJIYTOHO-
BOT'O M300paKeHUsI METO HEIIPUMEHU M.

Ha narm B3ruian, MeTo] aHaansa (B aJiropuTMe KOTOPOTO JIUIITH ITPeIyCMO-
TPEeH IIePeXo] MEeXKIY YPOBHAMM), OT YPOBHS K YPOBHIO He MEHSIOIIUI caMy
cxeMy IIoJicUeTa «3allOpOroBbIX» MUKCEJIeH, II0 CyTH, He oOpaIlriaeTcsa K BO3-
MOJKHOM «IPOOHOM», «(PpaKTaIbHOM» IMPUPOIE MOMJIEIKAIIEeT0 aHAJIN3Y 130~
opaxkenud. IIpeAnToUTUTETBHBIM ABJIAETCA OTKA3 OT UCTIOJIb30BAHUA I'100a/Tb-
HOT'O Iopora. BugomsMeHEeHHBIH aJITOPUTM aHAJIM3a OOJKeH (DMKCUPOBATH
JIOKQJIbHbIE PA3JINUYUA APKOCTHOrO IoJsid. Takum aaropuTMom, B 4aCTHOCTH,
SIBJIAETCA aJITOPUTM 080UUHOIL OeKOMNo3uyuu usobpaxcenus [6, 7].

IIBomMuHAA NJEKOMIO3UIUA — IIOCJIeq0BaTEJIbHBIN aHaIu3 N300parkeHu A
Ha Pa3JINYHBIX MaCIITa0HBIX YPOBHAX; IIPU IIepexo/ie K KaKJOMY II0CJIey-
I0IIeMY YPOBHIO pa3Mep aHAJIM3UPYyeMOil 00J1acTy YMeHbIIIaeTcA B 1Ba pasa.
PesynbraToM paboThl ajropuTMa AeKOMIIO3UIINM ABJIAETCA APEBOBUAHAA
CTPYKTYpAa JaHHBIX. JIMCTHI 9TOM CTPYKTYPHI IIPEACTABIAIOT COO0H YyUacTKU
n3o0paskeHusd, B IIpeesax KOTOPBHIX APKOCTh COXPaHAET MIPUOJINBUTEIHHO
IIOCTOAHHOE 3HAUEHUE.

HcxomHoMy OUCKPETHOMY IIOJI0 APKOCTHU AePeBO NBOUYHOU JEKOMIIO-
BUIIUU COTIOCTABJAET IBE APYTUe NTUCKPETHbIE (GDYHKITUN:

—  Qysknouwo [ [c,r], coBnagamoinyio ¢ KOHEUHbBIM 3HAYEHUEM JIMCTA, I10-
KPBIBAIOIIETO PACTPOBBIN BJIEMEHT B CTPOKE ' U CTOJIOIlEe C UCXOHOTO
1300paKeHNnd;

—  Gysrnuwo [ [c,r], 3sHaueHne KOTOPO# CBA3aHO C I'IyOMHOW JHCTa, II0-
KPBIBAIOIIETO PACTPOBLIN 9JIEMEHT B CTPOKE ' U CTOJIOIIE C.
I'pahuueckre 06passl 9TUX QYHKIIUN — MATPUILI KOHEYHbLX 3HAUEHUIL

U MATPUIILI YPOBHEIll — ABJIAIOTCA BU3YAJIbHBIMU IIPEACTABICHUSIMU IBOWY-

HOM JeKOMIIO3UIUN.
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C ucmosib30BaHWEM aJITOPUTMA ABOWYHON JEKOMIOSUIIMU BBIIOJHEH
aHaau3 ma3obpakenuit (puc. 1 um 2), TOJYyUYEHHBIX METOZaMM OIITHYECKOI
Y CKaHUPYIOIIEel 30HA0BOM MUKPOCKOIIUN.

IIpu mocTpoeHU MaTPUIL YPOBHEH ITyOMHE JBOMYHOIO AepeBa ObLJIO0 I10-
CTaBJIEHO 3HAUYEHUE APKOCTU

d—d

max

V=l-e 2 > (5)

rredud _ — TeKyIlas u MaKCUMaJjbHadA IIyOuHa qepesa. Makcumalb-
HOI ryIyOuMHe JiucTa AepeBa (HauMeHbIIIeMY IIPOCTPAHCTBEHHOMY MacIITaly
MCXOIHOTO M300pakeHsi) COOTBETCTBYET HyJieBas APKOCTh.

MaTpuriibl ypoBHeI IpUBeaeHbI Ha puc. 3 u 4.

Puc. 3. MaTrpuna ypoBHel Puc. 4. Marpuna ypoBHei
n300paskeHusa Ha puc. 1 n300paskeHus Ha puc. 2

AHanua MaTpull ypoBHEH IT03BOJIAET BEITBUTH XapaKTepPHLIiT MacITal,
Ha KOTOPOM IIPOSBJIAIOTCA HEOZHOPOAHOcTu. Hampumep, rpanuile JuHeIi-
HOTO KJacTepa (IIpaBbIil HMKHUI (hparMeHT n300paskeHusa Ha puc. 2) COOT-
BETCTBYET TeMHas 00JIacTh Ha puc. 4, IOKPhIBaeMas JIUCTaMU HAaUnOOJIbITIeH
TJIyOUHBEI.

I xKammaoro MacIiiTabHOTO YPOBHS JePEeBLEB ABOUYHON JEKOMIIO3U-
uu B [ 7] ObLIu HaliIeHBI UX 3ACEJLeHHOCMU:

G K B
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P[l]zLarshN, ) (6)
In2

rae N, — 4MCJI0 INCTOB JBOMYHOTO iepeBa Ha ypoBHe .
Cpasuenue (6) u onpenenaeHns (2) CBUAETEJIbCTBYIOT, UTO 3aC€JI€HHOCTD

YPOBHSA MMeEET CMBICJI IPOU3BeeHUA (DPaKTAIbHOU PA3MEPHOCTU Ha HOMEP
MAacIITa0HOI'0 YPOBHsA. lelicTBUTEJLHO, ¢ yueToM arsh(x) = In(x + V1 + x?)
npu X — +oo umeem arsh(x) ~ In(2x) = In2 + Inx, mosTomy npu 6oabIINX [
(BasKHO, UTO yBeJMUYEHIIEe HOMEPA YPOBHS [ COOTBETCTBYET YMEHBIIIEHUIO Mac-
mrTaba, T.e. IMeeT MECTO aHAJIOTHUS C IIPeeIbHBIM IIepexoaoMm B (2)):

Pli]- arshN, In2+InN, :1+% , (7)
In2 In2 In2
OTKyza:
Pll] 1, InN, N, |L=2 InN
lim—— = lim ——lim—*t=|§ = —lim— (8)
[ B [ In2 I—>o0 lnl 5 50 Ind

2[

Amnajgorusa c olIrpeagesieHrueM pa3MEpPHOCTH MuHKOBCKOTO CTaHOBUTCS

IIOJIHOM.

Taxum o6pasom, uacTHoe d[l] = P[l]/l oT nenenus saBUCUMOCTH HA HO-

Mep YPOBHA UMeem CMbLCIL PPAKMANLbHOU pasmeprocmu. 3aBucuMocTu d [1]
I nsdobpakeHuit Ha puc. 1 u 2 npuBeaeHbI Ha puc. 5 u 6.

®dpakTanbHas pasMepHoCTb

1.8
1,8
1,7
1,6
1,5
1,4
1,3
1.2
1.1

1.9
1,8
17
16
1,5
1,4
1,3
1,2
4.1

®dpakTanbHas pasmMepHoCcTb

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1" 12 13 14 15 16 17 18
Homep ypoBHs Homep ypoBHs

Puc. 5. 3aBucumocTs (hpaKkTaIbHOU Puc. 6. 3aBucumocTs (ppaKTaIbHOI
pasMepHOCTH OT HOMePa YPOBHS pasMepHOCTH OT HOMePa YPOBHS
IJIA U300paskeHusd Ha puc. 1 IJIA U300paskKeHnsa HA puc. 2
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Cpenumne 3HaueHHA (PaKTaJTbHON PasSMEPHOCTH IS SMOUPUUYECKUX
M300paKeH MUKPOCTPYKTYPHI COCTABASAIOT 1,63 (onTYecKasa MUKPOCKO-
nusa) u 1,76 (CKaHuUPYOIIas 30HI0BasA MUKPOCKOIINS).

CpaBHUTEJIBLHO MaJjoe OTJauuYre (YaCTUYHO OOYCJIOBJIEHHOE HaTUUYneM
KPYTJIOH IT0JIeBOii AuadparMbl OIITUUYECKOTO MUKPOCKOIIA) HaliIeHHbIX 3HA-
YeHUH (PpaKTaIbHOU PasMepPHOCTH KOCBEHHO CBHUIETEJLCTBYET 00 aJleKBarT-
HOCTHU IIPeAJIOKEeHHOT0 MeTola aHajamsa msoopaskeHuii. CylecTBeHHOE OT-
Juune HalAeHHBIX 3HAUEHHUN OT OJIM)KAMIIero IeJIOUNCJIeHHOro (PaBHOTO
IBYM) MOKHO IPUHATH KaK apIyMeHT B IMOJIb3y HAJUUUS KJIACTEPHBIX obpa-
30BaHU (0€30THOCUTEIHHO K IPUUYNHAM UX 00pasoBaHmUA) B c(hopMUPOBAB-
Ieiics CTPYKType HAalOJTHEHHOTO 3TIOKCUIHOTO CBA3YIOIIETro.

B 1iesiom, gBOMYHAA JeKOMIIO3UIIUS II03BOJIAET OXapaKTepu30BaTh pac-
IpefejeHre 9JIEMEeHTOB M300paskeHusA Ha PasJIWUYHBIX MAaCIITa0OHBIX YPOB-
HSX, ABJSAACH CYIIIECTBeHHO 6oJiee MH(POPMAaTUBHON XapaKTePUCTUKOM, He-
JKeJI1 TOUeUHbIe OIleHKY MOMEHTOB 1 BaPUAITMOHHBIN PAT APKOCTHOTO MOJIS
B II€JIOM.
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MHOTHX CEroJgHA eCcTh cBosA cTpaHunuka « BRourakTe» nmiau Ha «Op-
HOKJaccHHKax». M 310 BechbMma 3aHuMarTeabHO. Ilomo0HbBIE ceTeBbIe
pecypchI IpegHa3HAYEHBI B OCHOBHOM JIJIs1 He()OPMAJIbHOTO M HU K YeMy He
00a3BIBAIONIET0 OOIIEHUS JII0Aell, He 00peMeHEeHHBIX OO0IMMHU JIHUOO0 IIPo-
deccuoHaAILHBEIMHE MHTEPECAMHE M 3a00TaMu. 3eCh Ballle CTPeMJIeHHe pas3-
MECTUTh CBOM HAyUYHbIE CTATHH WU IIOAUCKYTHPOBATH 0 HACYIIHBIX IIPO0JIe-
MaX HHKEeHEePHOro coodiecTsa Poccuu BpAd M BCTPETUT IOHNMAHUE.
JKuBoe, sMoLMOHAJIBHOE O0IIleHNEe HA IMpo(decCHOHAJIbHBIE TEeMbI He-
00X0aMMO BCceM: M IpopadamM Ha cTpoiike, u yueHbIM. Cbe3apl, hopyMbI
M CHMIIO3MYMBI He BCerga MOIYyT IPEeJOCTABUTh TAKYH) BO3MOKHOCTD:
JKeCTKUM perjJaMeHT M «IPUBA3SKY B MPOCTPAHCTBE» AJSI YIACTHUKOB II0-
TOOHBIX MEPONPHUATHI OTMEHHTHh IMPOCTO HeBO3MO:KHO. CoBceM apyroe
nenxo — UHTEpHeT.

Poccuiickaa nHKeHepHaA aKaJeMUsd CeroJHsA pacliojaraeT HOBBIM ce-
TEBBIM PECypPCOM, Pa3MeIleHHbIM Ha www.engineeracademy.ru. 9ToT mop-
TaJa ABJAETCA NeUCTBUTEJHHO IMPO(heCcCOHATIBHBIM COOOIIECTBOM yYUEHBIX-
nuccJiefoBaTesiell, THXeHEPOB-IIPAKTUKOB U OPTaHU3aTOPOB IPOU3BOCTBA.
31ech KaK bl IT0Jb30BaTEIb MOYKET 3aPEruCTPUPOBATHCA U c(hOPMUPOBATH
CcBOI1 coOCTBeHHBIYT THTEpHET-KYyPHAJI.
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BoaMmoikHOCTH caiiTa MO3BOJAIT ONyOJMKOBATH M XPAHUTH Ha C0O0-
CTBEHHBIX CTPAHNYKAaX :KypHaJa HayuyHbIe CTaThU, Pa3pab0TKU, pABMECTUTh
(¢ororpapum u ayamosanucu. Kpome Toro, mopraj pacmoJiaraeTr IIOJTHBIM
CIIEKTPOM COBPEMEHHBIX CEPBUCOB, OTJIMUYHO 3aPEKOMEHIOBABIIINUX CE0s BO
MHOTHUX COI[MAJIbHBIX CETAX.

MuHOBaIlMOHHBIM IIPOEKTAM M paspaboTkam ajd 3(P(eKTUBHOTO BHe-
IPEeHUs B IIPOMBINIJIEHHOE ITPOU3BOICTBO HEOOXOAMMO AeTalbHOE 00Cy K Ie-
HUe B Ipo()eCCUOHAJIBbHON Cpejle MHIKEHEePOB U IOTEHI[UAJTbHBIX TapPTHEPOB
mo 6msHecy. HoBbIll mopTaa akageMUU MMO3BOJAET HAMHOI'O OIlEpaTHUBHEE
IIPEeJICTaBUTL CMeJIbIe UAeU MOJIOAbIX NHIKEHEePOB U YUEeHBIX Ha IITUPOKOe 00-
cy:xkaernue. CBoOOgHOE OOIIeHNEe C KOoJIeraMyu IOMOKeT O0beUHUTh OIIBIT
3aCJIy;KeHHBIX aKaJleMUKOB U TAJIAHTJINBON MOJIOAEKU YiKe CerogHs, B pe-
aJIbHOM BPEMEHU.

JJ1s Bcex moJsib30oBaTeseil, B TOM YucJie AJId He YCIeBIINX IIPONUTU pPeru-
CTPAIIUIO «T'OCTel», paboTa ¢ TOPTAJIOM HE BBI30BET HUKAKUX 3aTPYIHEHUH.
B n1060M mocTymHOM pesKUMe IMOJIb30BaTesd Bbl CMOMKETEe KOMMEHTHUPOBATh
BBI3BABIIIE MHTEPEC CTaThbU KOJLJIET W OTHPABJIATH COOOIIEHUSA aBTOPaM-
9KCIepTaM, UCII0JIb3Yys IIPUBBIUHYIO TEKCTOBYIO IporpaMMy. Bain JTudHbIM
JKypHaJ OyZIeT mMeTh JIETKO Y3HaBaeMbIl afpec: www.engineeracademy.ru/
expert/baksheevd/news (baksheevd szamensierca ma @O HOBOro IOJIL30-
BaTeJsd).
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Mpu npoxoXaeHnun perucTpaumu Ha noprane:

1. BsI mosmyuyaere cTaTyc «aBTOP-dKCIIEPT» U CO3JaeTe COOCTBEHHBIN KYP-
HaJI Ha mopTaJjie Poccuiickoil mMHKeHePHOM aKaJleMUn.

2. PaswmelneHue u pegaKTHpPOBaHME MaTepHaJOB Balllero JKypHaja BO3-
MOJKHO C JIIOOOT0 KOMITBIOTEPA, MMEIOIero BeIxoa B HTepHET, mpUuUem
paboTa ¢ TEeKCTOBBIMH (paiiiaMu BeeTCs B IPUBBIYHOM PeKIIMeE.

3. Crarbu, 1o6aBJIeHHBIE aBTOPOM-9KCIIEPTOM B CBOH KypPHAJ, TAKMKeE OTO-
OpaskaioTcs B pasjfiesie HOBOCTEH COOTBETCTBYIOIIEH oTpacsu (B JieBOI
KOJIOHKE CTPaHUIIbI).

4. IleneBas ayguTopus IIOpTaJjia JOCTATOUYHO INMUPOKA U BKJIIOUAET BCEX
ImoJb3oBaTeseit THPOPMAIITMOHHOMN cucTeMbl PoccuiicKoll MHIKeHePHOM
aKaJgeMumn.

PasmenieHHble B JKypHaJie KOHTAKTHBIE NJaHHBIE W JOIMOJHUTEIb-

HbIEe CCBLIKY Ha JInUHbIe IHTepHET-pecypchl IIOMOTYT BaM 3HAYNTEJIHHO

pacHIuPUTh KPYT IIPo(eCcCuOHATbHOTO O0ITeHUA.

5. JlucKoOBOe IPOCTPAHCTBO, BBIAEJIAeMOe aBTOPaM JAJISI CO3JaHU A COOCTBEH-
Horo MHTepHET-}KypHAaJa, MO3BOJAET UJJIIOCTPUPOBATL Pa3MeIlleHHbIe
MyOJIUKAINY ayauo U Buaeo(pparMeHTaMu AJis OOJIbIITe HATJIATHOCTHU
BOCTIPUATUSA NHMOPMAIIUA.

6. DbBuaromapsa onTuMaJbHO pa3dpabOTaHHON CTPYKType HmopTaJia JIiroOble
MUPOBBIE TOMCKOBBIE CUCTEMBI 0€3 TPyJa CMOTYT HAUTU U OTOOPA3UTH
pasmMeleHHbIe BaMU MaTepuaJsibl. B HacTodAIee BpeMs BeleTcs MHTe-
rpamnus caiTa ¢ aHAJOTUYHBIMUM pecypcaMy Ha aHTJINHACKOM U MCHaH-
CKOM SIBBIKAX.

MaTepuajbl pa3sMeIaiTcsa I0 KaTeropusam B MeHIo «Orpacan» . Ciucok
KaTeropuii moCTOAHHO PACHINPAETCS 0 3aABKaM aBTOPOB-dKCIIEPTOB.

Hu nna koro He siBJIsgeTcA OOJIBIIIUM CEKPETOM, UTO HaledaTaTh 00JIb-
UM TUPAKOM HAYUYHYIO MM yueOHO-MEeTOANUYECKYIO JIUTEPATypPy KpaiiHe
ca0:xHO. HecoMHeHHO, 9TO 00CTOATEIHLCTBO 3aMETHO OTPaHMYMBAET ollepa-
TUBHBIA 00MeH mH(popMaIueir BO BceM MHIKeHepHOM coobriecTBe. [Topraut
www.engineeracademy.ru, o06JiagaioIiuii BceMU BO3MOKHOCTAMU COBpe-
MEHHBIX COIIMAJbHBLIX 3JIEKTPOHHBIX ceTeil, 0e3yCJIOBHO, CMOIKET CII0C00-
CTBOBATh aKTUBHOMY NPOABUKEHUIO NHIKEHEPHBIX TOCTUKEHUN.

Kaxxapiii 3aperucTpupoBaHHBIN II0JIL30OBATEJb IIOPTAJia B KadyecTBe
aBTOpAa-9KCIepTa CMOYKET IIPUHATH aKTUBHOE ydYacTHe B MOMYJApPU3aIUU
WH)KEeHEPHOU 1 HayUYHOU AeATeJbHOCTU B ceTu MuTepHeT. MI3HAUAJIBLHO TTOP-
TajJ OBLT 3aJyMaH KaK Pecypc, pasBUBaeMbIi He KYpPHaJIUCTAMU U pelak-
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TOpaMU, a HACTOAIIUME IpodeccruoHaIaMi B KayKI0M 13 IIpeACcTaBIeHHbBIX
oTpacjieil IMPOMBIIILJIEHHOCTI: YUeHbBIMU, MHKeHepaMy 1 OpraHmn3aTopaMu
IIPOM3BOICTBA.

Poccuiickas wuHKeHepHas arKagzeMus o0baBIsgeT BcepoccuiicKuii
KOHKYpPC Ccpeaud HaYYHBIX, HPOM3BOACTBEHHBIX M 00pasoBaTeJIbHBIX OpP-
raHu3aIluii, a TaK/ke TBOPUYECKUX CIEIHAJNCTOB Ha JIyulllee HMH(popMA-
IIMOHHOE COIPOBOJKAEHIE CBOEH MHYKEHEPHOH AeATeJIbHOCTH Ha IopTaJe
www.engineeracademy.ru.

KoHKypcHasa Komuccus OyIeT OIleHMBATh JKYPHAJLI II0JL30BaTeJei,
9KCIIEPTOB IIOPTAJa, IO CIEAYIOINM KPUTEePUIM:

SICHOCTD U 3aBEePIIeHHOCTD IPEeACTABIeHHO NH(OPMAIIIL;
IOCTYIIHOCTh KOHTAKTOB II0JIb30BATEJI;

yMeHNe II0Jh30BAaTeJIsI OPraHin30BaTh 00CY K IeHNe CBONUX MaTepPUaJIoB;
yuacTHe I0Jb30BaTes B O0CYKAeHN IPYTroi nH(popMaIini Ha IopTaJie;
IIIPOTA UCIIOJIb30BAHNA TEXHUUECKUX BO3MOKHOCTEHN ImopTaJia.
KoukypcHaa xomuccus Oyaer paborats B mapre—ceHTa0pe 2011 roma
BHe 3aBHUCHUMOCTH OT CPOKOB HauaJjia KOHKypca. PaccmaTpuBaioTcsa Bce Ma-
TepHaJIbl, pasMeIlleHHbIe B JKypHaJax moab3oBaTeseii. CocTaB KOHKYPCHOM
KoMuccuu OyAeT IpeAcTaBjJeH B IIepHOJ HarpaskJeHUsA mobequTesieil KOH-
Kypca.

Cpoxu mpoBegeHUusTI KOHKypca: C MOMeHTa 00'bABJIEHUA 10 KOHITA CEHTSI-
Oopsa 2011 roga.

IloGemuTenu KOHKypcaOyayT OTMeUeHbI AUILIoMaMu PoccuiicKoi nHIKe-
HepHOU akaJgeMnu, a TaK:Ke IeHHbIMU mogapkaMu. O Harpa IeHnu modeam-
TeJel KOHKYPCAaHTLI OyAyT OIIOBEIIeHbl PACCLLIKOM B OKTAOpe 2011 roza.
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£ ] TEXHOJIOTHI
B CTPOUTEJIBCTBE

OBLEPOCCUNCKASAl KOH®EPEHLUMUSA
«{HHOBALUOHHbIE TEXHOJIOIrUU B CTPOUTENbLCTBE -
NnyTb K MOQEPHU3ALUN POCCUN>»

ALL-RUSSIAN CONFERENCE
«|INNOVATIVE TECHNOLOGIES IN CONSTRUCTION -
THE WAY TO MODERNIZATION OF RUSSIA»

23—24 moaopa 2011 r. HanmuonanbHoe o0benuHenne crpoutesaei (HO-
CTPOM) coBmectro ¢ 'OY BITO HUY MI'CY B paMKax BbICTaBKU « IHHOBA-
IIUOHHBIE TEXHOJIOTUU B CTPOUTEJBCTBE — IIYTh K MojaepHusanuu Poccum»
IIPOBOAUT oxHOMMeHHYI0 OOIIepoccuiickyo KoH(pepeHnoo. MepornpuaTue
OymeT cmocoOCTBOBATH IIPOIBUIKEHNIO HOBATOPCKUX UIeH, MHHOBAIIMOHHBIX
TEeXHOJIOTUH U ITPOEKTOB, BIABIAIONINX U IIOYJISIPUIYIONIUX HOBEHIITHE 10~
CTH)KEHUS B 00JIACTU CTPOUTETHCTBA, PEKOHCTPYKIINMU, KAIIUTAJIBHOM pe-
MOHTe 00beKTOB. KoH(pepeHIIMA OyAeT HanpaBJieHa, IpeKIe BCero, Ha KOH-
COJIMIAIINI0 BCeX YUYACTHUKOB MEPOIPUATUSA: OT MHHOBAI[MOHHON UIEeU M0
MOTPeoUTEN .

®opmar 06wepoccuiickoii KoHthepeHUun
MeponpusaTrue HAaYHETCS C TOPYKECTBEHHOro OoTKpbITus OO0Iepoccuii-
CKOU KOanepeHI_II/II/I « I/IHHOBaIJ;I/IOHHLIe TEXHOJOTUN B CTPOUTEJIBCTBE — IIYTH
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K MojepHu3anuu Poccum» U BBICTYIIJIEHUH OTBETCTBEHHBIX ITPEACTaBUTE-
Jen:

MunucTepcTBa pernoHajabHOTO0 pasBuTud Poccuiickoit @enepaiinm;
MunucrepcTBa 9KOHOMUUYECKOT0 pa3Butus Poccuiickoit @enepanuu;
pykoBozutesneit HOCTPOI;

Poccuiickoro corosa cTpoureieii;

pykoBoxuresieir u npencrasuresneir 'OY BIIO HUY MI'CY u I'OY OIIO
T'ACHUC.

lIneHapHas AMCKyccHUA — CTONKHOBEHUE MHEHMWiA,

aprymMeHTUpOBaHHbINA cnop

«/IHHOBaIIMOHHBIE TEXHOJOTUU B CTPOUTEJIHBCTBE — IYTh K MOJepHU3a-
nuu Poccum» — 5TO OTKPBITHIN qUaJor MeKIy IpeAcTaBUTeIAMU O13Heca,
BJIACTH ¥ CTPOUTEJBHOT'O COO0IIEeCTBa, IPU3BAHHBIN HAMETUTD PEIIeHU A BO3-
MOJKHBIX IIpo0OJeM HaIllero obIecTBa, ONpPeNenTh 30HbI OTBETCTBEHHOCTH
rocyzapctBa u O0usHeca B obecieueHNY MHHOBAIIMOHHOTO Pa3BUTUA CTPOU-
TEJIbHOTO KOMILJIEKCaA U CTPAHbI B II€JIOM.

Ha rondepeniuu 0y1yT BbIeJeHb TEMaTHUYECKIE CEeKI[NH 10 HanboJiee
aKTyaJbHBIM BOIIPOCAM.

MeponpuaTue IPOgeMOHCTPUPYET JOCTUKEHUA B 00JIaCTU MHHOBAI-
OHHOT'O PA3BUTUA CTPOUTEJILHOM 1eATEJILHOCTH, JaCT BO3BMOYKHOCTDH BCEM €TI0
y4acTHHKaM paccKasaTh O CBOUX yclleXaX, 00CYAUTH JOCTUTHYTOE 1 OCTAHO-
BUTBHCSA HA MEXKOTPACJEBBIX ITPOOJIeMax CTPOUTEJILHOTO KOMILJIEK a.

B pamkax BbICTaBKU U IIPOBOAAIIEIiCA HA MEPOTIPUATUYN KOH(pEPEeHIIUU
OyayT mpeacTaBIeHbl KOMILJIEKCHbBIE PEIIIeHN s CTPOUTENBHBIX 3a/1a4 110 BO3-
BeJIeHUI0, PEKOHCTPYKIINU, KAallUTAJIbHOMY PEMOHTY OOBEKTOB. ¥ UYaCTHU-
KU 00CYAAT naen U paspaboTKU 10 OCHAIIEeHUIO 3aHNN U COOPYKeHUIN UH-
TeJJIEKTYaJIbHBIMU CUCTEMaMU, NHIKEHEPHBIM U TeJIEKOMMYHUKAITNOHHBIM
obopyroBaHMEM, CUCTeMaMU aBTOMAaTU3AIUN U }KU3HeoOecIleueHN A, TEXHO-
JIOTUAMU II0 TUITY « YMHBIN A0M — MU(GPOBOI TOM», a TAKIKE PACCMOTPAT UH-
HOBAIMOHHBIE TTOIXOIbI K CO3/JaHNI0 HAHOTEXHOJIOTUH U HaHOMAaTepPHUaJOB.

BricTynyieHus pPOCCUUCKUX CIEIUAJNCTOB M PYKOBOAUTEJEN KOMIIA-
HUM, OpUEeHTUPOBAHHBIX Ha IpuMeHeHre hi-tech TexHos0TM# BO Bpems Bce-
ro *KM3HEHHOTO ITMKJIa 3MaHUM U COOpYysKeHul (0T U3BICKAHUU U IIPOEKTU-
pOBaHUA A0 CTPOUTEILCTBA U YTUIMU3AN MY (CHOCA) 3IaHUU U COOPYIKEeHUI),
CMOTYT OTKPBITh YUYaCTHUKAM KOH(EPEHIINU HOBbLIE TOPUBOHTHI U IIEPCIEK-
TUBBI.
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Bo BpeMms paboTsl ceKun « MOHUTOPUHT TEXHUUECKOT'O COCTOSAHMIS 3/1a-
HUI 1 COOPYKEeHUI — MHHOBAIMOHHBIE TEXHOJOTUN KOMIIJIEKCHOI Oe3o1ac-
HOCTH BCEro0 JKM3HEHHOIO IINKJIA 3JaHUHA 1 COOPYKEHNI» MJIaHuPyeTcsa 00-
CYIHUTH aKTyaJbHBIE BOIIPOCHI:
® of0ecmeueHNs MOHUTOPUHIA TEXHUUYECKOIO COCTOSIHUSA 3TaHUUI U COOPY-

JKeHU;
® MOHUTOPHUHT UPE3BBIUAMHBIX CUTYAIIA B COCTABe IIPOEKTHOI JOKYMEH-

TaIun;
®  aBTOMATHU3WPOBAHHAA CHCTEeMa MOHUTOPHHIa 0CO00 OMACHBIX, TeXHU-

YeCKU CJOKHBIX M YVHUKAJbHBIX CTPOUTEJILHBIX 00BEeKTOB (IPO00JIeMbI

cozpauusa CMUC nas 0cob00 omacHBIX 00EKTOB);
® TEeXHOJIOTMHU VIPaBJeHHS KauyeCTBOM KOMILIEKCHOII 0e30IacHOCTHU

1 JKU3Heo0ecIIeueHNA COOPYKeH Ha OCHOBE MHOTOYPOBHEBOM CHCTe-

MbI aBToMaTusanuu SCADA, IpUHIIUIIBI IIOCTPOSHUA M (DYHKI[TMOHUIPO-

BaHMS IPOrPaMMHOTI0 o0ecIeueHn s MOHUTOPUHTA;
® NJHHOBAIMOHHBIE PEINeHUA KOMILJIEKCHBIX CHCTeM MOHHTOPHUHTAa, o0e-

creueHre 0e30IIaCHOCTU U AaHTUTEPPOPUCTUUECKON 3AIUINEHHOCTH CO-

OPYKeHUM.

MecTto npoBeieHMa MeponNpuATHA:
r. MockBa, fIpociaBckoe 1occe, na. 26,
'Oy BIIO HIY MI'CY

Ocob6enHocTu O6wepoccuiickoii MeXXBeJOMCTBEHHON KOHiepeHUun

Oco0eHHOCThIO KOH(MEPEeHIINN ABJISIETCA IOJHBIN CIIEKTP YUYACTHUKOB —
B Hell Oyzer 3aaeticTBoBaHO 6ojiee 200 messeraTos OT BCeX 3aMHTEPECOBAHHBIX
CTOPOH: T'OCYAAPCTBO, KPYIHBIE CTPOUTEIbHBIE KOPIIOPAIIUU, IIPEACTaBUTEIIN
MaJioro 0m3Heca, BeHUypHbIe (GOHALI, YUeHbIE U Pa3padOTUNKU TeXHOJJOT I
CTPOUTEJBCTBA U POACTBEHHBIX c(hep AedTeIbHOCTH, THPPACTPYKTYPHI IOA-
IEePKKU CTPOUTEJbHBIX MHHOBAIIMII. TO JaCT MOIIHBIN CHHEPTreTUUYeCKUA
9@@PEKT U IMO3BOJUT BEIPAOOTATH ¥ BCEX YUACTHUKOB MEPOIPUATHI OOII[YIO
KOHCOJHUANPOBAHHYIO MO3UIINIO B HACTOSAIIEM HAIlPaBJICHUN.

IIpakTHuyeckasa 3HAYMMOCTH AUCKYCCHUM 3aKJIOUYAETCSI B TOM, UTO OHA
JacT MOIITHBIA TOJUOK AJIS PA3BUTUSA MHHOBAIIWNI M BINSHNS Ha IIPUHMIMA-
eMbIe TOCYAapCcTBOM perieHusA. KiroueBasa 3amaua KOHMEPEHIINU — 00CYIK-
IeHUe 1 BRIPAOOTKA IIPOEKTOB PeIIeHun 110 Pa3sBUTHUIO NHHOBAIIUN 1 IIPOBe-
JTEeHUI0 MOAEePHU3AIN B CTPOUTEILHOM KOMILIeKce. FIToroBble MaTepuaJbl
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KOH(pepeHIINY NJIaHUPYeTC IIOATOTOBUTD K IMeYaTUu OTAEJIbHBIM COOPHUKOM
¢ IIepeuHeM KOHKPETHBIX NPEeAJOKEHUN 110 Pa3BUTUI0 MHHOBAIIUM B CTPOU-
TEJbCTBE.

OrpoMHBIM IIPEUMYIIIECTBOM KOH(pEPEHIINYN TaK:Ke SABJIAETCA BO3MOXK-
HOCTh PacCKas3aTh O CBOMX ycIexaXx B JeJie Pa3BUTUA MHHOBAIIMOHHBIX IIPO-
€KTOB CTPOUTEJIbCTBA, BBLIPA3UTh CBOE MHEHMNE OTHOCUTEJIBHO IIPO0JeM
U IIEPCIEeKTUB TUHAMUKY PBIHKA, a TaAKKe 3aBA3aTh HOBbIE MEXKOTpPAaCJIEBBIE
KOHTAKTHI ¥ IPOBECTHU YCIEITHBIN MONCK OM3HeC-TTapTHEPOB.

Bce opranmsanuu mpurJaiiaTca B KauecTBe YUYacTHUKA JaHHBIX Me-
POIIPUATUN (BBICTABKU U KOH(pEPEHIUN) B KOJIMUYECTBE IPEICTABUTEIEI — HE
0oJiee IBYX UeJIOBEK.

VYcnosusa yyactus

YuacTue B KOH(EPEHIIUN B KauecTBe CayIllaTeseil — OecIiiaTHoe.
YuacTue B BbICTaBKe — IIJIATHOE, CTOMMOCTDH OJHOT'0 MOAYJISI PasMepoM
2,56x 3,5~ 15000 py6.

¢ HTorosble MaTepHuabl KOH(pEPEHIINN OyAYT OITyO0INKOBaHbI. CTOMMOCTD
nyoaukamnuu gokjaanza B BAKosckom coopuuke — 10 000 py6.

e Bompochl perucTpaiuyd U OILIATBI COTJIACHO O(GDUIIMAJIbHOMY CUETy
yupasisaioieil Komnanuu APK «9KcmepT» (B COOTBETCTBUU C IIPOTOKO-
JioM 3acenanus KoMurera MHHOBAIIMOHHBIX T€XHOJIOTUHN B CTPOUTEb-
crBe HOCTPOI1) MO3XHO y3HATD:

o TeJi.: 8 (499) 267-59-67,

8 (499) 267-67-26 (Teu., dpaxc),

8 (903) 226-84-57;

e-mail: intexst@mail.ru;

Hurxyauuna Ceemaana AnekcanOpo8Ha.

e KoHdepeHIIUA OyIeT TPAHCINPOBATLCS IEHTPAJIBHLIM TeJeBUIEHUEM
B 140 perunonax Poccuu u B 12 cTpan mupa.

e JluTaHWe U IPOKUBAHUE B TOCTUHUIIE He 00ecIIeunBaeTCs.

IIpuraamaem mHGOPMAIMOHHBIX MMAPTHEPOB K YYaCTHUIO B MEPOIIPUSI-
THUSX BbICTABKHM U KOH(epeHnu. UM Oymet nmpeacraBiaeHa HHGOPMAIHOH-
Hasd IMporpaMMa Ha 0e3B03Me3THOU OCHOBeE.
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KUZMINA Vera Pavlovna, Ph.D. in Engineering, Director of Open Company « COLORIT-
MEHANOHIMIA », Russian Federation

HAHOQUOKCU KPEMHUA. NPUMEHEHUE B CTPOUTENIbGTBE

APPLICATION OF SILICON NANODIOXIDE IN CONSTRUCTION

IIpuBeneH aHa W3 NaTEeHTHOW MH(MOPMAIUN O HAHOAUOKCHIE KPEMHUA B PA3JIMYHBIX OTIIyCKHBIX
dopmax AJia MpUMEHEeHUs ero B KauecTBe MOTu(UIIUPYIOIIel T00aBKU (IIPM M3TOTOBJEHUM (hacagHBIX
OT/IEeJTOYHBIX MAaTEepPHaJOB U NOKPLITHIT). U300peTeHne MOKHO IPUMEHHUTDH B CTPOUTEJIHHBIX TEXHOJIOTHIX
IS TIOJIyYeHUsI HAHOMOTU(PUIMPOBAHHBIX CTPOUTEJIFHBIX KPACOK, & TAKIKE OTIEJOYHBIX IITYKATYPHBIX
cMeceil Ha OCHOBE BO3TYUIHBIX M THIPABINYECKUX BKYIIUX BEIIECTB. JTO MO3BOJUT PACIIMPUTDH IIPOU3-
BOJICTBO HOBOTO KJIACCA CYXUX CTPOMTEJIbHBIX U OTIEJIOYHBIX CMeceil H COCTAaBOB, TOTOBBIX K yIOTpes.Ie-
HUIO, U CYIIECTBEHHO N3MEHNUTH BHEITHUI 00 IUK (hacamxoB 37aHUI, TOBBICUTH UX T0JTOBEYHOCTb.

The paper deals with the analysis of patent information concerning different forms of silicon
nanodioxide and its use as modifying additive (in production of facade finishing materials and coverings).
The invention can be applied in construction technologies for manufacturing nanomodified building
paints, as well as finishing plaster mixtures on the basis of air and hydraulic binders. This makes it
possible to expand manufacture of a new class of dry building and finishing mixtures and compositions
ready to use. This also allows considerable changing of exterior appearance of buildings facades and
increasing their durability.

KiaroueBsie ciioBa: maTeHT, n300peTeHne, HAHOAO0ABKMU, HAHOMOAU(DUIINPOBAHHbBINA, HAHOAUOKCHU KPEMHUS,
BO3AYIIHBIE U I'UAPaBINUYECKIe BAMKYIIHE, OTAeJOUHbIe MaTepUaJbl, OTAEJIOUYHEIE IIITYKATYPHLIE CMECH, CTPOUTEIb-

HbIe KpacKU, CTPOUTEJIbHbIE CMEeCH U COCTaBbI, BHEIITHUM 00JINK, (paca bl 3LaHUM, JOJITOBEYHOCTD.

Key words: patent, invention, nanoadditives, nanomodified, silicon nanodioxide, air-setting and hydraulic
binders, finishing materials, finishing plaster mixtures, building paints, building mixtures and compositions,
exterior appearance, building facades, durability.
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pe3yabTaTe IIOMCKA M aHaJN3a 3alaTeHTOBAHHBLIX M300peTeHUI
POCCUMCKUX YUEHBIX B 00JIaCTH IIOJYUECHUA U IPUMEeHEeHU I HAaHOIU -
OKCHJa KPeMHUS aBTOPOM BBISIBJIEeHBI 3(h(eKTUBHLIE HAallpaBJIeHUA:
e  IIPOM3BOJICTBO HOBBLIX BUAOB JE€KOPATUBHBLIX (DACATHBIX KPACOUHBIX CO-

CTaBOB U CMeCeii, TOTOBBIX K YIIOTPEOJeHUIO;
¢  IIPOM3BOJCTBO (PWUHUIIHBIX TeKOPATUBHBIX IIITYKATYPOK IITUPOKOTO I[BE-

TOBOTO CIIEKTPA C HAHOAMOKCUIOM KPEeMHUSI.

IMuokcu KpeMHUA B HACTOAIee BpeMs SABJISETCA CAMbIM pacipocTpa-
HEeHHBIM HaMOJIHUTeJeM Oejoro 1Beta. Ho, ¢ IPOMBIIILJIEHHBIM BBIITYCKOM
HAHOAMOKCHa KPeMHUsA, 00JIaCTh IPUMeHeHUS JUOKCHUIa KPeMHUI MOKET
CYIlleCTBeHHO paciiuputhbed [1].

HanouacTtuiia o6iagaeT MHTEPECHON 0COOEHHOCTRIO: 0 OIIPeaeIeHHOTO
MOMEHTA Yy Hee MPaKTUYECKW KasKIbI aTOM — YYaCTHUK 00pas3soBaHUA IIO-
BEPXHOCTH, T.€. MaJIasd YaCTUIla UMeeT OTPOMHYI0 II0BEePXHOCTh. OMUH rpaMM
BellleCcTBa B BUJie HAHOUACTHIL criocobeH rmokpeisaTh 400 m2. Kpome Toro, Ha
IIOBEPXHOCTH BCE AaTOMBI HAXOASATCA B 0COOOM COCTOIHUU — y HUX MHOTO He-
HACBIIEHHBIX CBA3€H, KOTOPhIe, 0€3yCJI0BHO, CTPEMSATCS «BCTYIUTh B KOH-
TaKT» CO BCEM, UTO UX OKPY:KaeT. ITUM U O0bACHAITCA HeOObIKHOBEHHBIE
CBOMCTBa MAJILIX YACTUI[: X OUE€Hb MHOTO, I OHU TUIIEPKOHTAKTHEI.

ITepBbiM B Poccuu 0cBOMJI MPOM3BOACTBO MUK POUYACTHUIL AUOKCUAA KPeM-
HUA OAO «KBIMITBIMCKUNA TOPHO-000TaTUTEAbHBIN KoMOMHAT». OH HayaJ
IIPOM3BOACTBO KBaPIIEBBIX MHKPOIIOPOIIKOB I'TyOOKOIl OUMCTKHU B paMKax
peanmsanuyu KOMILJIEKCHON HPOTrpaMMbl TEXHUYECKOTO II€PEBOOPYIKEHUS.
IIpennpusiTueM paspaboTaHa TeXHOJIOTUSA 000TaIeHNsA KBapPIeBbIX MUKPO-
IIOPOIIKOB M IIPOM3BOJICTBA TOHKOJIMCIIEPCHOTO KBapIIEBOT0 KOHIIEHTpPATa
SSQ-2KP c comep:xkanuem npuMeceii MeHee 20 ppm. B HacTrosiiee Bpemsa OAO
«KprimreiMmckuit 'OK» mmpogosskaeT peaansalinio MHBECTUIIMOHHOTO IIPOeK-
Ta « CoMHeUHbIT KpeMHUM» 10 co3gaHmio mpousdBoacTBa UMG-KpeMHUA O
BBIITYyCKa COJTHEUHBIX OaTapeii [2].

KBapiieBblii MUKPOIIOPOIIIOK ¢ padmMepom uacTuil menee 100 MUKpOH,
BeimrycKkaeMblii OAO «Keimteimckuit 'OK», mpuMeHsaeTcss B KauecTBe Ha-
MMOJTHUTEJIA TP ITPOU3BOICTBE MHTETPATBHBIX CXeM, IJIsI U3TOTOBJIEHU CIIe-

http://nanobuild.ru/magazine/nb/Nanobuild_5_2011.pdf K copiepXaHuio



2011 - Tom3 - N25 /2011 - Vol.3 - no. 5 Nanobm

B.N. KY3bMWHA Hanognokecug kpemuusa. lipumMeHeHne B CTPOUTENCTBE

IMUAJBHBIX KepaMUUeCKUX MaTepHhasioB 1 cTekJa. Takum obpasom, Ojaro-
Iaps TaHHOMY HIPEeIIPUSITHIO MOYKHO TOBOPUTH O TOM, uTo Poccusa Hauasia
ITPOMBINIJIEHHBIA BBIITYCK COOCTBEHHOTO HAHOAUOKCHUIa KPEeMHUS.

B Uncturyre agzepuoii pusuxku uMm. I'.1I. Byakepa CO PAH (r. Tomck)
paspaboTaH CIIOCO0 IMOJYUEeHUA MOPOIITKOB TUOKCULA KPEMHUSA C IIOMOIIBIO
AJIEKTPOHHO-JIYUEBOM TexXHoJoruu (MclapeHre KBapila Ipu aTMoc(epHOM
masienun). OHu mmeroT cpegHuii pasmep uvacrtul, 30—200 HM, peHTreHo-
aMOp(HYIO CTPYKTYPY U chepuuecKkyo (OPMY IEePBUYHBIX UACTHUIL TOPOIII-
Ka. IIpu mosyueHUU ITOPOIIKOB C IOMOIIbIO 3JIEKTPOHHO-JIYUYEBOM TEXHO-
JIOTUM OOHaPYsKEeHO YMEeHBIIIeHWe COAep:KaHusA IIpuMeceil IO CpaBHEHUIO
C UCXOOHBIM MAaTEPUAJTIOM.

YcraHOBJIeHA 3aBUCHMOCTH pPas3Mepa YacTHUIl OT YCJIOBUU MCHAPEHUS.
Y nesbHas MIOBEPXHOCTh MOPOIITKOB AUOKCUAA KPEMHUA B IIPOTOYHOM HCIIa-
pureabHO Kamepe coctaBuiaa orT 20 1o 50 m2/r (B 3aBUCUMOCTH OT MOII[HO-
CTU IYYKA ¥ CKOPOCTH ITIOTOKA BO3/IyXa), & B OTKPBITOI YCTaAHOBKE JOCTUTAET
120 m?/r pu yBeJMYEeHUM PacXoa BO3AyXa uepes UCIapUTEeIbHYI0 KaMepy
10 900 M3 /4 1 ymMeHbIIIeHUY CKOpocTH ucrnapenusd 10 0,5 r/c (Ipu MOIITHOCTH
nyuka 50 kBr, miorHocTu MoIiiHocT MeHee 1 KBt /cm?).

IIpakTuueckas 3HAUMMOCTH PAOOTHI COCTOUT B TOM, UTO 3JEKTPOHHO-
JydeBoii crmocob obsagaet Beicokum KII [3].

IMuokcua KpeMHUS IPUMEHSIeTCA B Pa3JIUUHBIX c)epax TIPOMBIIIIEH-
HOCTH, HAIIpuMep, B OMOTEXHOJIOTUH, (papMalleBTUKe XU KOCMETHYeCKOi
MIPOMBIIILJIEHHOCTH (TyOHadA mmoMajna, Kpema, Masu, IIyapa, 3yOHas macra
u T.1.). Kpome Toro, fuoKcuJ KPEeMHUS KMCIOJL3YVIOT B JaKOKPACOUHOI
U CTpOuTeNbHOU mHAycTpuu. OH IIIMPOKO MCIOJL3YEeTCA B IIPOU3BOJICTBE
CTPOUTEJbHBIX HAIOJHEHHBIX KPACOUYHBIX COCTABOB. B HEKOTOpPBIX 00Ja-
CTAX IPUMEHeHUs AUCIEPCHOCTh NMOKCHIA KPeMHUA A0 AUamas3oHa HaHO
MMeeT Beaylllee 3HaAUeHNE, HallPpUMep, B TeXHOJOTUAX MOJYUeHU 3aIIIUT-
HBIX MMOKPBITHUII MHOTOIEJIEBOTO MIPUMEHEHUA U CYXUX CTPOUTEJTbHBIX (hu-
HUITHBIX CMECSX.

MN3006peTeHre OTHOCUTCA K SJIEKTPOHHO-JIYUYEBON TEXHOJOTUU U 000-
PYAOBAHUIO IJIs IIOJYUYEHUS CBEPXMEJIKO3EePHUCTHIX MaTepuasioB. Ilomy-
YeHHBIN ITPOAYKT — YJIbTPAAUCIIEPCHAS JBYOKNCh KPEeMHUA — MOKET HalTu
IMUPOKOe IIPUMeHeH!e B IMITMHHON ITPOMBINIJIeHHOCTH B KaueCTBe HAIIOJIHI-
TeJIS OJISA HAaTypPaJbHOTO KayuyKa, IIPU IPOMU3BOACTBE XUMUUYECKUX CPEICTB
3aIllIUThI PacTeHUIi, B KaueCcTBe MOAUMDUIIUPYIOIIe T00aBKU IIPU M3TOTOB-
JIEHUUW MAacCJSHBIX KPACOK IJIA CTa0MIM3AIUU KPACOUYHOUM AUCIIePCUU, IPU
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ITPOM3BO/ICTBE 3YOHBIX ITACT B KAUECTBE MOJUPYIOIIET0 U 3aryIaloniero KoM-
IIOHEHTA.

151 cpaBHEHU S PACCMOTPUM CITOCO0 IMOJIyUeHUA CYOMUKPOHHBIX YaCTHUIL
JIBYOKNCHU KPEMHUA, ONMCAHHLIN B naTeuTe Benukobpuranuu (Ne 1211703,
kja.C1A,1970r.). B raunom caydae momaBaeMasa IBYOKNCh KPEeMHU A HCIIa-
pAeTcs B ILJ1a3MOTeHepaTope, a UCTeKalolas IJladMeHHas CTPYys, CoAepsKa-
Iasa IBYOKMCHh KPEMHUSA, IIOABEPraeTcsa KOHTPOJUPYEMOMY OXJIAMKIECHUIO
B IIPUCYTCTBUHM BOJOPOJOCOIep:KaIero coenuHenusa. HemocTaTkoM 5TOTO
crocofa SBJIAETCA CJA0KHOCTD IOAAEPKAaHNA YCTOMUNBOTO JYT'OBOTO pas3ps-
Jla B TeueHUe AJIUTEJTbHOTO BpEMEHH, a TaK:Ke HeBBICOKUI KIIJT N3-3a ncIiape-
HUSA UCXOJHOT'O MaTepuaja JUIIb C IOBEPXHOCTU KOHTAKTa C MJIa3MOI.

3amaueii pOCCUMCKOT0 M300peTeHUs ABJIAETCS MOBBIIIEHNE TEXHOJIO-
TUYHOCTH IOJIYUEeHUS MeJKOAUCIIEPCHOM, OMHOPOAHOM II0 CBOEMY COCTaBY
aMOp(MHON ABYOKHCHU KPEMHUS U yBeJUUeHUA K0o3(h(PUIIMeHTa IT0JE3HOTO
neiictBusa. [locraBiieHHadA 3ajauya peasu3yeTcA 3a CUET HArpPeBaHUA TBeEpP-
IBIX MIHEPAJIOB ABYOKUCH KPEMHUSA PEJATUBUCTCKUM IYUYKOM 3JIEKTPOHOB
Ipu aTMOoc()ePHOM AaBJIEHUH 10 ITapo(as3HOr0 COCTOAHUS, €TI0 IIOCJIeIYIoITe-
ro OXJIAXKAEHUS U IPUHYAUTEJTBHOTO pasesieHusA IByX(asHoit cpeabl.

Cnoco6 nonyyeHus ynbTpagMcnepcHoil ABYOKMCH KpeMHus,
YCTPOICTBO NIl €ro OCYLEeCTBNIeHUs U YNbTpagucnepcHas
ABYOKMCb KPeMHUS

ITaTenT Ne 2067077

e YasTpamucnepcHasa amopdHad IBYOKHCh KPEMHUA BKJIIOUAET YaCTUIThI
pasmepoM MeHee 1 MKM ¢ yAeJIbHOMI moBepxHOCTHIo 60osiee 100 m2/r. Cmo-
co0 ee TTOJTyUeHUA — HarpeBaHue KpeMHe3eMCOAePIKAlIIlero BeIiecTBa 10
mapoas3HOro COCTOAHUSA PEJATUBUCTCKUM ITyYKOM 9JI€KTPOHOB IIPH aT-
MoC(EPHOM AaBJIEHUM, OXJIAXKIEHE ITapOB B IOTOKE rasa, KoaryJIAaus
1 paszesieHre oopasoBaBIelics IBYX(pas3HOIi CUCTEMBI.

¢ Cmoco6 moayuyeHHA yJIbTPATUCIEPCHON TBYOKHCH KPEMHUS BKJIIOUAET
HarpeBaHne KpeMHe3eMCOIep:Kalllero BelecTBa M0 mapogas3HoTo Co-
CTOSHUSA, OXJAaKIeHNe MapoB 0 BhIAeJeHuA npoaykra. OTiuume ero
B TOM, UTO HarpeBaHue BeAyT PeJATHUBUCTCKUM IYUYKOM 9JIEKTPOHOB IIPU
aTMoc(epHOM HaBJIEHUU, OXJIaKJIeH1e OCYIIeCTBJIAIOT B IIOTOKEe rasa,
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3aTeM IIPOBOAAT KOaryJaAINIO 1 pa3aejadroT O6paSOBaBI.T_IYIOCH ,I[BYX(I)aS'
HYIO CUCTEMY.

Y CTPOMCTBO MJIA MOJYYeHUA YJAbTPAIUCIIEPCHON aMOpP(pHON TBYOKHUCH
KPEeMHUSA BKJIIOUAET B ce0s1 YCKOPUTEJb 9JIEKTPOHOB BBICOKOM yIeJIbHOM
MOIITHOCTH (CM. PUCYHOK, 1), yCTaHOBJIEHHBIN B OAHOII OCU C UCTIAPUTEb-
HOM KaMepoii (CM. PUCYHOK, 2), BBIIIOJTHEHHON B BIJIe OTHEYIIOPHOT'O TH-
TJIsI, CBSIBAHHOTO C ITUTaTeJeM (CM. PUCYHOK, 3). [IuTaTes b ocyIiecTBIIsIET
IIoJavy TBePAbIX MIHEPAJIOB IBYOKUCHU KPpeMHUs (CM. PUCYHOK, 4). Kpo-
Me TOTO0, UCIIapUTEeJIbHaA KaMepa COAePKUT Habop IIeJIeBBIX OTBEPCTHU
B BepxXHell YacTu O0KOBOM CTEHKH JIJIsI CO3AaHUsA HalpaBJIeHHOTO IIOTOKA
IILLIETa30BOI cMecHu HcIapsaeMoro BeiiecTBa. IlocpeacTBoM oceBoro Ka-
HaJIa OHAa coeMHeHa C PACIINPUTEIbLHOU KaMepoii (CM. PUCYHOK, ) 3Me-
eBUIHBIM OXJIAXKIAaeMbIM KOATyJISIIMOHHBIM KaHAJOM (CM. PUCYHOK, 6)
1 BUXPEBBLIM IILLIEYJIOBUTEJNEM (CM. PUCYHOK, (), KOTOPBIA BBITIOJHEH
B BHUJle KOHYyca ¢ KaHajgaMu. OOuH 13 TaKUX KaHaJIOB IpeqHa3HAYeH IJIs
BBIBOJIA IIOPOIIIKA B OyHKep (CM. PHUCYHOK, 8), IPYyroi (CO BCTPOEHHBLIM
BEHTUJIATOPOM (CM. PUCYHOK, 9) 1JIs1 BBIBO/Ia rasa.

Pucynok

100 m
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Cnocob mosyuyeHUsA yAbTPAAVCIIEPCHON ABYOKUCU KPEMHUSA OCYIIIECT-
BJIAeTCA ciienyiomuM obpasom. TBepabiii MCXOMHBIN MaTepuas ABYOKUCHU
KPEeMHUA NOJAaI0T U3 MUTAaTed B UCIapUTEJbHYI0O KaMepy U HarpeBaroT [0
MapooO0pa3HOro COCTOAHUA KOHIIEHTPUPOBAHHBIM PEJIATUBUCTCKUM ITYUYKOM
DJIEKTPOHOB BBICOKOU yJEJbHOU MOIIIHOCTH, N'eHEePUPYyeMON YCKOpHUTeJJIeM
aJeKTpoHOB. Harpes BeayT npu arMoc()epHOM JaBJIeHUU [0 UCIIaPeHUs I10-
poiika. Baarogapsa nogaBaeMmomy uepes IieieBble OTBEPCTUA CTeHKU KaMePhI
MIOTOKY BO3JyXa McnapsaeMbIi MaTepuaJ ¢ 3aXBaUeHHBIMU B IIOTOK BO3AyXa
MeJKUMM YaCTUIIAMU MCXOJHOTO IOPOIIIKA OBLICTPO IEPEBOAAT M3 ropadeit
30HBI B PACIIUPUTEJIbHYIO KaMepy. Tya Ke OJHOBPeMeHHO U COOCHO JaH-
HOMY IIOTOKY ITOJAIOT OXJIAXKAEeHHBIN Ia3, BCJIEICTBUE UeTO ITPOUCXOAUT ObI-
CTpOe YMeHbIIIeHre KOHIIeHTPAaIluX IOPOIIIKAa B IBLJIEra3oBOM CMeCHU U ero
OBICTPOE OXJaKIeHMe 10 HeoOXOAUMOM TeMIlepaTyphl. B pacmiupuTenbHOM
KaMepe TaKyKe IIPONCXOAUT OCaKJeHUe KPYIHBIX YaCTUIl IIOPOIIIKA U MeJI-
KUMX YaCTUIL ICXOTHOTO MaTepraJjia, YHeCEHHOTO 13 UCIIapUTEIbHON KaMephl
KOHBEKTUBHBIMU IIOTOKAMU.

Hanee mbplaerasoBas cMech IIPOXOIUT Uepe3 KOaryJaANNOHHBIN KaHAJI,
rie TPOUCXOAUT CJAUIaHWE IIePBUYHBIX YJIbTPAAUCIIEPCHBIX TBEPABIX Ua-
CTHII, UX ITpeoOpasoBaHMe B 60Jiee KPYITHbIE BTOPUYHbBIE YACTHUITHI, 3aTEM UX
oxJIaxKAeHre. 3aTeM ITbLJIETa30BbIf ITOTOK ITOCTYHaeT B BUXPEBOU MbLIEYJIO-
BUTEJIb, T'/le TBEPAbIe YaCTUILI BBIAEJIAIOTCA 13 IIOTOKA ra3da U HallpaBJIAIOT-
cda B OYHKeD B BUJie KOHEUHOT'O IPOAYKTA YIbBTPAAUCIEPCHOTO ITOPOIIKA.

HeckoaryaupoBaHHasA 4acTh yJIbTPAJUCIEPCHOTO IIOPOIIKA, OCTaBIIIAA-
cA B IIOTOKe Trasa, MoJaeTcA Uyepe3 BHICOKOHATIOPHBIM BEHTUJIATOP JIUOO Ha

Tabruua 1
ITorkazaresn Bapuant Ne 1 Bapuant No 2

Vckopsamoiee HanpsxeHne, MaB 1,4 1,4

Tok nyuka, MA 32 45
MoIIIHOCTE B IIyUYKe 2JIeKTPOHOB, KBT 45 63
MoIIHOCTD, IOTPebageMasd OT ceTH, KBT 75 95
IIpou3BOAUTEILHOCTD, KI'/4 2,5 5

V enbHBIE DHEPro3aTpaTsl Ha 1 KT 30 19
IOJy4YaeMoro IIopoiika, KBt « u/Kr
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BTOPYIO CTYII€Hb YJIaBJIUBAHUS 9JIEKTPO(PUIbTPAMHU, JIUOO YJIABINBAETCS BO-
IAHBIMU OapOoTepaMu UM CKpyoOepamu.

IIpuBemem mpumep. IIpu Mcmosnb3oBaHUM peaibHOII yCTAHOBKMU, yKa-
3aHHOU Ha PUCYHKe, BO3lyXa — B KauecTBe OXJIaKIaloIero rasa, KBapIieBo-
T'0 IIecKa C cojep:KaHueM AByoKucHu KpeMHuA 93% — B KauecTBe UCXOTHOTO
MaTepuraJja — ObLJI IIOJYUYeH IIOPOIIOK aMOP(hHON MeJKOIUCIIEPCHOI IBYOK -
CH KPEeMHUS IIPU CJAEAYIONINX IIapaMerpax padoThl ycTaHOBKY (cM. Tab. 1).
W3 nmpuBeIeHHBIX IBYX BapUAHTOB BUAHO, UTO IIPU YBEJIUUEHUUN MOIITHOCTHU
yIeJbHBIe 9HEePro3aTpaThl cHuKaioTesd, a KIII] mpoiiecca moBbIIaeTcs.

Cmecb 1 cnoco6 BBeiAeHUs, N0 MEeHbLLei Mepe, OfIHOro
YNbTPaAUCNIEPCHOr0 aKTUBHOTO KOMNOHEHTA B XXUAKYIO
BOZIHYIO CUCTEMY

ITateuT Ne 2281959

IIpumep 1

CMmech, mpenHasHaueHHAA OJIS BBeAEeHHUS B JKUAKYIO BOJHYIO CHCTEMY
U coepsKalnas, II0 MEeHBIIIel Mepe, OOUH YIbBTPASUCIEPCHBIN aKTHUBHBIN
KOMIOHEHT (IIPUMEHAIONINNACA AJIA IOCIeIYIOIIero paCTBOPEeHsI 1 JUCIIep-
TUPOBAaHUA B KUAKOM BOJHOI CHCTEME), OTJIHMYAETCA TE€M, UTO CONEPIKUT
IeJIJII0JI030COAepIKalliie PpacTUTeJbHbIe BOJOKHA. [[aHHBIe BOJOKHA IPHU-
CYTCTBYIOT B cMecHu B KoJsimuecTBe oT 2 10 18 mac.% , oHI mpeaBapuTeILHO
XUMUYECKU NI (pu3nUecKU 00paboTaHbl CIIOCO0AMU TEPMOMEXAaHUUYECKIIM,
XeMOTePMOMEXaHNYEeCKUM WJIN CIIOCOOOM JSKCTPATrupPOBAHUSA IEJIII0JI03EI
IIPp1 HU3KOM JaBJIeHnH. BhIllleyKa3aHHbIe BOJIOKHA UMEIOT CPEeTHIOI IINHY
B quanasone ot 20 1o 350 MKM, a cMech, X cOZepIKaliasd, HaXOIUTCS B MeJI-
Ko3epHUCTOI (popMe, pazmepoM oT 0,5 10 HECKOJIbKHUX MM.

IIpumep 2

CMmech mo mpuMepy 1 oTsimuaeTcss TeM, YTO OHA JOIOJHUTEJILHO COIepP-
JKUT DOOaBKM, KOTOPBIE YJIYUIIAIOT AeHCTBHE aKTUBHBIX KOMIIOHEHTOB 11/
NJI CBOMICTBA aKTUBHBIX KOMIIOHEHTOB B CMECH.

IIpumep 3

CMmechb 1o mpumMepy 1 oTyimuaeTcsa TeM, UTO KUAKAI BOAHAA CICTeMAa SIB-
JIseTCs BOJOM.
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ITpumep 4

CMmech mo nmpumepy 1 oTanuyaeTcs TeM, UTO YJIbLTPaAUCIIePCHbIE aKTHUB-

HbIe KOMIIOHEHTHI IPeACTaBJISAIOT COOOM:

e KJel myisg 000eB (BKJIIOUYAIOIIUI IIPOCTOM 3(UP IEJLII0JIO3LI, IIPOCTOM
a(pup KpaxMmaa);

e  3aryCcTHUTeJb (BKJIIOUAIOIINN IIPOCTO a(hUp KpaxMaja ¢ Jo0aBKaMU I10-
Jaumepa u 06e3);

e KJeH IJA HOKPBITHUS CTeH (BKJIIOUAIOIINIA PACTBOPUMBIC B XOJOMTHOM
BOJIe KpaxMaJhbl);

° IUCIIEPCHBIM ITOPOIIIOK;

CHUCTEMY Ha OCHOBEe IIEMEHTa, ABJSIONIYIOCA MacCOH IJsA BbIpaBHUBA-

HUS, KJeeM IJId KepaMUYecKoi MINTKH;

e  KJeH IJd HAalOJbHBIX IIOKPBITHIH;

IMIaKJIEeBKY, B YaCTHOCTH, HA OCHOBE T'HIICa MJIX aHAJOTUUYHYIO 3CTPUX-

CHCTEMY.

IIpumep 5

CMmech o mpuMepy 1 xapaKTepu3yeTcs CJAeIYIOIIM COCTaBOM:

e ot 40 mo 95 mac.% , IO MeHbIIIell Mepe, OJHOT'0 PACTBOPSIOIET0Cs I
HaOyXalollero B BoJe IOJNCAXapuaa;

e ot 0,1 1o 20 mac.% , M0 MeHBIIIEH Mepe, OJHOIO IIeJLII0JIO30COAep Ka-
II[eT'0 PACTUTEJIbHOIO BOJIOKHA, IIPeIBapUTEeILHO 00pab0TaHHOT'O CIIOCO-
0aMu TepMOMeXaHNUYEeCKNM, XeMOTePMOMEXaHUUECKUM HJIN CIIOCOO0OM
SKCTPaATrupPOBaHMUS IEJIII0J03bI IPU HU3KOM JAaBJICHN;

e ot 0 1045 mac.% , Mo MeHbIIIeil Mepe, OJHOTO PeAUCIIEPTUPYEMOTO JUC-
IIEPCHOTO IIOPOIIKA 13 IIOJHOCTHIO CHHTETUUECKOI0 IIOJINMepPa;

e orl go15 mac.%, 1o MeHBIIIEH Mepe, OOHOI T00aBKU, TAKOM KaK Cpes-
CTBO IIPOTHUB CJIEKUBaHNUA, HAIIOJHUTEIb, peryaarop pH, Kpacureis.

IIpumep 6

Cmech o mpuMepy 1 oTauUaeTcs TeM, YTO MeJIKO3epHUcTass (popMa sB-
JIsIeTCs TPaHyJIUPOBAHHOM M OKOMKOBaHHOM.

IIpumep 7

Cmoco0 BBemeHHUs CMecH, CoAepJKallleil, 10 MeHbIIIell Mepe, OOUH yJIb-
TPaANCIePCHBIA aKTUBHBIN KOMIIOHEHT, B JKUAKYIO BOSJHYIO CUCTEMY OTJIN-
YyaeTcs TEeM, UTO aAKTHBHBIEe KOMIIOHEHTHI CMEIIIMBAIOT C IeJLII0JI030COAep-

e ()3
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JKAIlIMI PACTUTEJIbHBIMM BOJOKHAMM, KOTOPhIE MMEIOT CPEIHIOI IJINHY
B nuanasoHe oT 20 10 350 MKM 1 IPHUCYTCTBYIOT B CMECH B KOJIMUYECTBE OT 2 10
18 mac.% . JlamHbIe BOJIOKHA IIpPeIBapuUTEJIbHO 00padaThIBAIOT XMMUUYECKU
naIn (pUBHMUECKU CIOCO0aMM TepMOMEXaHUUYeCKUM, XeMOTepMOoMeXaHuJe-
CKUM HUJIU CIIOCOO0OM 5KCTPATMPOBAHUS IEJIJII0JI03bI ITPY HU3KOM JaBJIeHUN.
CmMmecs ¢ IeJII0JI030COIePKAIIMMY PACTUTEIbHBIMY BOJIOKHAMU I€PEBOIAT
B MEJIKO3ePHUCTYIO (hopMy, uMelolnyio pasmep oT 0,5 10 HECKOJIbKUX MM,
U BBOJAT B "KUAKYIO BOJAHYIO CUCTEMY.

IIpumep 8

Croocob mo mpuMepy 7 OTJIHUYAETCA TeM, UTO JaHHAsS CMeCh JOMOJIHU-
TEJIbHO COIEPIKUT JO0OABKU, KOTOPhIE YJIYUIIIAIOT AeliCTBEe aKTUBHBIX KOM-
IIOHEHTOB 1 /MUJIN CBOMCTBA aKTUBHBIX KOMIIOHEHTOB B CMECH.

IIpumep 9

Croco6 1mo mpuMepy 7 OTJIMUaeTCsa TeM, UTO KUAKAas BOAHAS CHUCTeMa
SABJISIETCS BOJIOM.

IIpumep 10

Cmoco0 1mo mpuMepy 7 OTJINYaeTcsa TEM, YTO VIAbTPAAUCIEPCHbIE aKTUB-
HbIe KOMIIOHEHTHI ITPeACTaBIAIOT COOOM:
e KJel mjs 000eB (BKJIIOUYAIOIIUI IIPOCTOM 5(UP IEJLII0JIO3LI, IIPOCTOM
a(pup KpaxMmaa);
3aryCTUTEeJb (BKJIIOYAIOIINH ITPOCTOM ahup KpaxMmaja ¢ JobaBKaMU I10-
Jaumepa u 6e3);
KJIEH IJIA IMOKPBITUA CTeH (BKJIIOUAIOIINI PacTBOPUMBIE B XOJIOTHOM
BOJIle KpaxXMaJibl);
IVCTIEPCHBIN ITOPOIIIOK;
CHUCTEMY Ha OCHOBe IIEMEHTa, ABJSIONIYIOCA MacCOH IJsa BbIpaBHUBA-
HUA, KJIeeM IJIs KepaMUUYecKO! IIJIUTKH;
KJIEH 1A HAIIOJIbHBIX MOKPBITUM;
IMNaKJIeBKY, B YaCTHOCTH, Ha OCHOBE TUIICA MY aHAJIOTUUYHYIO SCTPUX-
cucremy.

INpumep 11

Croocob mmo mpuMepy 7 OTJINYaeTCsS TeM, UTO CMECh IePeBOAAT B MEJIKO-
3€PHUCTYIO TPAHyJINPOBAHHYIO NI OKOMKOBAHHYIO (DOPMY.

e (0]
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IMaHHBI c110c00 BBEIEHUA YIbTPAAUCIEPCHOTO aKTUBHOTO KOMIIOHEHTA
B CYXOM BH/JIe B CyXUe CTPOUTEJIbHBIE CMECU, 3aTBOPAEMbIe BOLOM, IIPUTOIeH
TaK’Ke [JId BBeIeHUA HAaHOJMOKCHUIa KPeMHUA.

Hamoaunokcug KpeMHUSA IINPOKO IIPHUMEHAETCS B COBPEMEHHOM CTPON-
TesqibHON TexHUKe [4,5]. Crnenuanucramu Kopeu nsyueHo BAusAHUE HAHO-
gactun, Si0, Ha cBolicTBa IleMeHTHBIX pacTBOpoB. Ilpum mposemeHMH sKc-
IIePUMEHTOB HCIOoJb3oBasnca nanoSiO,, comepxkammii 99,9% guoxcuaa
KpemHuA npu pasmepe yactui 40 am [6]. IIpumenaBinuiicsa aja cpaBHEHU
MUKPOKpeMHeseM cofmepsxar 95% SiO, ¢ pasmepom uactun, 0,1 mrm. [Iaa
IIPUTOTOBJIEHUS PACTBOPOB B KAUECTBE BAKYIIET0 ObLT IPUMEHEH OObIUHBIH
IMMOPTJIAHIIIEMEHT, KOTOPBIN CMEIINBAJICA C IIeCKOM (C 3epHAMU MaKCHUMaJIb-
HOM KPYIIHOCTHIO) B cooTHOMIeHuM 1:2,45. B cocTaB faHHBIX PAaCTBOPOB BBO-
IUJICS CYIepIIacTu(GPUKaTOP HA OCHOBE MMOJMKapOOKCUJIATa, IIPU STOM €To
KOJIMUECTBO IIOA0OMPAJIOCh TaKMM 00pasoM, UTOOBI YCTPAHUTH PacCIOeHUe
IMOJIYUeHHBIX cMeceli. Bomo-Bsaikymiee oTHomieHue (B/B) mpu nusroropienuu
pacTBOopoB paBHaAI0Ck: 0,23, 0,25, 0,32, 0,35 1 0,48. IIpu 5TOM KOJIHMUECTBO
nanoSiO, B pactBopax — 3, 6, 9 u 12% mo macce nopraananemenTta. Ilpu
JTo0aBJIeHNM B PacCTBOPLI MUKPOKpeMHe3ema ux B/B cocrasisio 0,35; Ko-
JIMUEeCTBO YKas3aHHOIi fo0aBKU paBHAIOCh 5, 10 u 15% 1o Macce mopTauj-
IeMeHTa.

IIpoiecc IpUTroTOBIEHUA IIEeMEHTHBIX PACTBOPOB B POTAI[IMOHHOM CMe-
cuTeJe BKJIIOYAJ CJIeIYIOIe CTAINN:
®*  BBICOKOCKOpPOCTHOe mnepememmnsanue (120 o6/mun) nanoSiO, ¢ Boxoi

B TeueHue 1 MuH;

e 1Ipu JoOaBJIEHUU B PACTBOPHI MIKPOKPEMHe3eMa — ero mepeMeInBaHme
Cc TOPTJAHAIIEMEHTOM CO cpenHeil cKopocThio (80 00/MUH) B TeueHUE
30c;

e IIOCTeIleHHOe Jo0aBJIeHHe IIecKa IIPU CPeJHel CKOPOCTH IIepeMeIlnBa-
HU;

e nobaBJjieHIE B PAaCTBOP CyIepILIacTH(PUKaATOPA IPU BHICOKOII CKOPOCTH
nepemMeninBanus B Teuenue 30 c;

e IIpeKpaillnenue nepemMernBanusa Ha 90 ¢ 1 3aTeM BEICOKOCKOPOCTHOE TIe-
peMellnBaHue B TeueHre 1 MuH.

I onipeeieHNs IIPOYHOCTH Ha CXKATIe IPUTOTOBJIEHHELIX PACTBOPOB
M3 KayK 0¥ cMecH ObLJIO M3TOTOBJIEHO 110 6 00pas31ioB — Ky0oB ¢ pedpoMm 50 MM,
M3BJICUEHHBIX 13 (pOpPM, BO3PACT KOTOPLIX — He 0oJiee 1 cyToK. [laHHBIE KYOBI
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TBEPAEJU B BOJe B TeueHue 7 uiam 28 CyTOK, 3aTeM HaJ HUMU IPOBOIUINCH
nccaenoBanusd. [[Jis onpeesieHNA IPOYHOCTH 00pa3IloB Ha CiKATHe UCII0JIb-
30BaJjlach YHUBEPCAJbHAS WCIIbITaTeIbHaA MalinHa. UHTeHCUBHOCTD MIPU-
JIOXKEeHUs HArPYy3KU K oOpasiam Bo3pacrana Ha 0,24 MIIa/c. MUKPOCTPYK-
TYpy 00pasioB HCCIEeIOBaJU C IPUMEeHEeHHeM PACTPOBOTO 3JEKTPOHHOTO
MUKpPOcKona. McciaeqoBaHUA BBIABUJIN, YTO MHUKPOCTPYKTypa 00pasIiosB,
M3rOTOBJICHHBIX U3 PACTBOPOB, cojepaBmux nanoSi0,, xapakTepusosa-
Jach HaJanuueM 6oJiee IIJIOTHBIX IPOAYKTOB THAPATAIIUY IIOPTIAHAIIeMEeHTa
1 IMOHWKEHHBIM cojep:xanneM Kpucrasios Ca(OH), mo cpaBHeHnio ¢ 00-
pasmamu 0e3 mobaBku nanoSiO,. B Bospacre 7 cyTok Koauuectso Ca(OH),
B oOpasnax, cogep:xasmux 10% nanoSiO,, 66110 paBHO 4,56 % , B 00pasmax
¢ 10% comepsxanueM MUKpoKpeMmHesema — 6,09%, B obpasiax 6e3 moba-
BOK — 6,89%.

YCTaHOBJIEHO TaKsKe, UTO PACTBODPEI, CoflepsKaBIIne fo6aBKy nanoSiO,,
OTJINYAJINCEH IIOBLIIIIEHHELIM TEILJIOBBIAEeJEeHNEeM B IIPOIlecCe CXBATLIBAHUS U
TBepAeHuA. B yacTHOCTU, B Bo3dpacTe 3 CyTOK TEILIOBBLIIEIeHe PaCTBOPOB,
comep:kaBmux 10% nanoSiO, (o mMacce HOPTJIAaHALIEMEHTa), COCTABJIAIO
238,5 II:x/r. B TO ’XKe BpeMsA aHAJIOTUUYHBIA ITOKa3aTeJlb PACTBOPOB, COJIEP-
sxkaBmux 10% MuKpokpeMmHeseM, paBHAICT 233,7 II:K/T, a OOBIYHBIX IIOPT-
JaHAIeMeHTHBIX pacTBopoB — 231,1 II:x/r. IIpm aTOM 0TMeEUaI0Ch, UTO I10-
BBIIIIEHHOE COJepiKaHue CymepIlIacTU(PUKATOPA IPUBOAUT K 3aMeIJIeHUIO
paHHell cTaguu IIpollecca TUAPATAIIUU IIeMEHTHOTO PacTBopa ¢ Z00aBKOi
nanoSiO,, 1 /1A ero yCKOPeHus, a TaKe [J1d Pa3BUTHUA IIyIII0JaHOBOM’ pe-
akImuu TpedyeTcs TeIioBasd o00padoTKa.

Brerasiaeno, utro npu B/B, cocrasiasiomniem ot 0,23 10 0,48, mpouHOCTH HA
c)KaTue IMOPTJIaHAIIeMeHTHBIX PACTBOPOB BO3PACTaeT C yBeJIUUeHUeM COIep-
KaHNA B HUX N00aBoK nanoSiO, ot 8 no 12% . OnHaKo oTMedYeHo, UTO B CJIy-
yae MOBBIIIIEHHOT0 KOJNUECTBA 9TOM J00aBKY HEOOXOAUM CTPOTUHA KOHTPOJID
pacxofia BOAbI U CyIepIIacTU(PUKATOPaA, UTOOBI n30eKaTh 00e3BOKMBAHUS
U PacTPecKuBaHUSA 00pasIioB.

IIpoBemeHHbIe SKCIIEPUMEHTHI MO3BOJIUJIN YCTAHOBUTDL, YTO COHepsKa-
Hre nanoSi0, B OPTIaHAIleMeHTHBIX PACTBOPaX B KoandecTse 12% He oKa-
3bIBAeT OTPHUIIATEIHLHOTO BINAHUA HA UX IIPOYHOCTHBIE CBOMCTBA, HO TaKoe
KOJIMYECTBO MJOOABKM HE CJIENyeT CUNTATh ONTUMAJNBHBIM JJIS TOCTUKEHUS
MaKCHUMAaJIbHOI IIPOYHOCTH PacTBOPOB. Ha ocHOBaHUM MPOBEIEeHHBIX HUCCTIe-
TOBAHUN MOKHO IPEAIIOJOKHUTE, YTO ONTHUMAJbHOE KOJIM4ecTBO nanoSiO,
B IIOPTJIAHAIIEMEeHTHBIX pacTBopax cocrasiseT 6% mpu B/B, pasaom 0,23.
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CpaBHHUTeJIbHBLIE JAHHBIE O IPOUYHOCTU IIOPTJIAHAIEMEHTHBIX PaCTBO-
PoB ¢ 1o6aBKoi nanoSi0,, a TaKKe pacTBOPOB C J00ABKOW MUKPOKPEMHe3e-
Ma 1 PacTBOPOB 0e3 100aBOK mpuBegeHbI B TabJ. 2. Tak, OPC — pacTBop Ha
nopriaananemenTe; SF5, SF10 u SF15 — pacTBOpEI ¢ 100aBKOI MUKPOKPEM-
HezeMa (¢ pasJIMYHBIM €T0 IIPOIeHTHBIM cofep:kanmeM — 5, 10 1 15% ); NS3,
NS6, NS9 u NS12 — pactsops! ¢ 1o6aBKoi nanoSiO, (¢ pa3JInYHBIM €ro IIpo-
IeHTHLIM cofepKaHueM — 3, 6, 91 12%).

Tabauua 2
0603HAUYCHME COCTABA IIpounocTs Ha cixkatue, MIla (B/B=0,35)
pacTBopa 7-MH CYTOYHOIO pacTBopa | 28-MM CyTOYHOT'O pacTBOpa
OPC 38,26 44,64
SF5 38,64 43,89
SF10 40,22 47,12
SF15 41,61 50,47
NS3 38,87 47,85
NS6 40,19 50,67
NS9 43,76 51,37
NS12 48,74 58,11

Kax ciaexyer m3 mpuBeJeHHBIX B TabOJHUIle HJAHHBIX, IPOYHOCTHEIE IIO-
Kas3aTe/l PacTBOPOB ¢ A00aBKoil nanoSiO, IpeBBIIAOT IOKa3aTeaIn IOPT-
JIAaHAIIEMEHTHOTO pacTBopa 6e3 106aBOK 1 pacTBOpa C J00aBKOM MUKPOKpPEeM-
He3eMa, 4YTO O0'bACHAETCA IMOBLIIICHHBIM BauaHAeM nanoSiO, Ha pasBuTHe
IIYIII0JIAHOBOM PeaKI[UMN.

Taxum o6paszom, nanoSiO, MOXXHO pacCMaTPUBAThL KaK NOOABKY, KOTO-
pas He TOJBKO YILJIOTHSET MUKPOCTPYKTYPY HOPTIAHAIIEMEHTHOTO PAcTBO-
pa, HO TaKiKe CIOCOOCTBYeT Pa3BUTHUIO B HeM IYI[I0JIAHOBOU peakmuu. Ta-
Kas Jo0aBKa MPUTOMHA I 0COOOBBICOKOIPOUYHOTO OeTOHA, COmepsKalllero
TOHKOAMCIIEPCHBIN KOMIIOHEHT.

I1oKcum KpeMHUA NJIN KpeMHe3eM CpeIil HAaHOIOPOIIIKOB MUPOBOM JIHi-
Iep mo o0beMaM IPOM3BOACTBA, Ha ero moJio npuxoautrca 40% ot obimero
o0'beMa IPOM3BOACTBA HAHOIOPOMIKOB. [[eBATH HMPOIEHTOB IIOPOIIKOB, OT-
HOCAIMINXCA K I'PYIIIe «HAHO», uMeloT guametp 6osee 100 Hm [ 7].
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0 HAPALLIVUBAHUUN UHTENJEKTYAJIbHOIO KAMUTANA
W Er0 3ALLWUTE NYTEM NATEHTOBAHMA

3a mocJiefHue IOkl B MUPOBOI SKOHOMUKE IIPOM3OIILIN KOPeHHbIe n3MmeHenus. Ce-
rOJHsA yCIEeIIHasA CTa0MIBLHO Pa3BUBAIOIIASACA S9KOHOMUKA — 3TO 9KOHOMUKA 3HAHUM, 0a-
3upyoIasgca Ha MHTEJLIEKTYyaJIbHOl coocTBeHHOCTU. PUpMEBI, paboTaroIliue B 3TOH 00-
JIACTH, CTAOUJIBHO IIOJYYAIOT HAMOOJIBIIYIO MPUOLIIbL U MAJIO IOABEPIKEHbl KPU3HUCHBIM
BJIIUAHUAM.

ITo umeroieiica nHpoOpMAaIK, CTOUMOCTh MHTEJJIEKTYAJIbHONA COOCTBEHHOCTH Ta-
Kux ¢upm cerogua goxoaut go 80% oT umx oO0Ieil CTOMMOCTH, a MHOTAA U IPEeBLIIIAeT
e€. 3aHTepeCcOBaHHbIE CTPYKTYPhI IIOCTOSIHHO YBEINUNBAIOT 00BEM KAaIlNTAJIOBI0XKEeHIIA
B X pa3BUTHe U HapallMBaHHe MHTEJLIEKTyaJbHOI coOcTBeHHOCTH. IIpumMepomM TOMYy
CJOY KaT HAHOTEXHOJIOT UM,

B cBsA3U ¢ 9TUMU TEHIEHIIUAMU BCE 0OJIbIlIee 3HAUEHNE U [[eHHOCTD IIpo0peTaeT uH-
TeJUIEKTyaJbHasd COOCTBEHHOCTh M aKTYaJbHBIMU CTAHOBATCSA IIPOOJIEMbBI €€ HapalliBa-
HUS ¥ 3aIUTHI IIYTEM IIaTeHTOBAHUA.

000 «LleHtp HoBbix TexHonoru# «HaHoCTPOMTENbCTBO» paGoTaeT B aceKTe COBPeMeH-
HBIX TeHJeHIIUH pasBUTUSA MUPOBOI SKOHOMUKH U IIpeajaraeT BaM KBaIu(pUIIPOBAH-
HYIO BCECTOPOHHIOIO IIOMOIIb B PEIIeHUH CJIeYIONTNX IPobIeM.

MocTtaHoBKa M npoBe/ieHHe NepcneKTUBHLIX UCC/Ie0BaHWiA: |
v/ BBIOOD HAIIPaBJIEHUN 1 pa3padOoTKa METOAUK IPOBeJeHNs padboT;
v 00paboTKa M nybauiKanusa (C IeJbi0 pPeKJaMbl) pe3yJabTaTOB MCCIeLOBAHUM, He
BCKpBIBAIOIIasA HOY-Xay;
maTeHTOBaHUE N300 PEeTeHUI;
crernuajgbHas pa3padoTka n300peTeHui (B caydae He0OXOIMMOCTH).

MNoaroToBKa 3aABOK W NaTeHTOBaHWe pPa3paboOToK: |
BBISIBJIEHIE B Pa3pabd0TKax IIaTeHTOCIOCOOHBIX 9JIEMEHTOB U, B CJaydae UX OTCYT-
CTBUSI, JOIIOJIHEHIE TAKOBBIMH;
opueHTAaIs padoT Ha Cco3laHe TaTeHTOCIIOCOOHOM ITPOAYKITIN;
MMOATOTOBKA 3asIBOYHBIX MaTePHUAJIOB IJId IIOJAYN B ITaTeHTHOE BeJOMCTBO;
MOHUTOPUHT U BeJleHNe MePelnuCcKHy;
3aIUTa 3aABISIEeMBbIX IIOJOXKEeHUI;
cocTaBJjieHre (DOPMYJIbI U300PETEeHUT;
paboThl, CBsIBAHHBIE C IIPOI[ECCOM IIOJauYy 3asIBKHU U IIOJYUYEeHHU IaTeHTa Ha u3o0pe-
TeHue.

AN

<\

ANENENENENEN

TexHHyecKoe ConpoBOMAeHMEe npoLecca OLUeHKH CTOMMOCTH
Balueit HHTeNNEKTYaNbHOK COOCTBEHHOCTH.
LLIMpOKMIA cneKTp paboT NO COrNacoBaHUIO B YaCTH CO3AAHUA
W 3aLUUTbI Bawed MHTENNeKTYaNnbHOH COOCTBEHHOCTH.

KonTakTHas ua(popManua Aad nepenuckn: e-mail: info@nanobuild.ru
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IN THE WORLDO Of THE 800KS

HAVYHO-TEXHUYECKAS JINTEPATYPA.
HAHOMATEPHAJIbI U HAHOTEXHOJIOI UK

SCIENTIFIC AND TECHNICAL LITERATURE.
NANOMATERIALS AND NANOTECHNOLOGIES

IIpuBenena nH(opMaua 0 KHUTAX M0 HAHOMATepHUaJjJIaM M HAHOTEeXHO-
adoruaM, koropsie npemgiaaraer 000 «Texungopm».

Some information on the books proposed by the limited company
«Techinform» in the sphere of nanomaterials and nanotechnologies is
given.

KaroueBsie cjoBa: BAKYYMHBIE ILJIa3MOXUMUYECKUE IPOIECChl, HAHOTEXHOJOTUH,
HAHOOO'BEKTHI, HAHOKPHUCTAJJINUECKNe MaTepuasibl, MUKPO- 1 HaHOPa3MepHbIe YCTPOii-
CTBa, aBTOOMUCCUOHHBIE HAHOCTPYKTYPhI, HAHOAJIEKTPOHUKA.

Key words: nanocrystal alloys, nanoelectromechanical systems, sol-gel material
technologies based on nanodispersed silica, nanostructural materials.
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yansutenbHble HAHOCTPYKTYPbI
K. ITeggeiic, C. ITegppeiic

B mammom Kpacounom mazanuu (2010 r., 206 c.)
YAVBUTEJIbHDIE coOpaHBI TOUHBIE U YANBUTEJIbLHO KPACUBEIE H300pasKe-
HAHOCTPYKTYPbI p ya b p
Kevwar bt Cnon okt HUSA CTPYKTYP PasHooOpasHBIX 00BEKTOB HAHOMUPA.
¢ HekoTopble M3 HUX HPEACTABISIIOTCA OUYEHb IPOCTHI-
= <2 | ™Mu, gpyrme Xe, HaIpoTHUB, BeCbMa CJOKHBI. OIHAKO
BO BCeX CJIy4asdX MLI BUAUM CTPAHHBIE M MHTEPECHBIE
00'BbeKThI, WJJIIOCTPUPYIOIINE CTPOEHIEe BEIIeCTB Ha
aToMapHOM ypoBHe. IIpemmaraemblie CTPYKTYpBI IIO-
3BOJISIOT YMTATEJI0 OIeHUTh HEOXKUJaHHbIe BO3MOMK-
HOCTH «HAHOAPXUTEKTYPhI» U YJIOBUTH B3aMMOCBSI3b
MEKJIY OCOOEHHOCTSMM CTPOEHHUS M M3BECTHBIMU (PUBNMKO-XNUMUUYECKUMU
CBOIicTBAMMU BelllecTB. BoJjiee TOro, YynTaTe /b caM MOJKET JIeTKO yOeJuThC,
HAaCKOJIbKO YCJOBHBI IPEACTABIEHM’SI O IIPOCTOTE UJIU CIOMKHOCTI, 0COOEHHO
KorJa peub UAeT O 0MOJIOTHUYECKUX COeJUHEHUAX NN 0 KPUCTAIINIECKUIX
peIieTKax ¢ HeCKOJbKO HeOOBIUHLIMY CBOMCTBAMY CUMMeTpUNn. Bee miLiio-
cTpanuu cHabGKeHbl KOPOTKMMHU paccKasaMi, HAIMCAHHBIMU Ha BHICOKOM
Hay4YHOM YPOBHE.

Kuura agpecoBaHa IMIIPOKOMY KPYTy unTaTesieii. MosKeT MCII0JIb30BATh-
cdA TaKJKe U IIIKOJbHBIMHU IIelaroraMi B KauecTBe YueOHOoTo II0Cco0M s, HaIpu-
Mep, II0 XuMHUU 1 PU3nKe, TaK KaK ee UTeHIe He TpeOyeT cueluaJbHbIX 3HA-
HU, KpOMe caMbIX OOIIMX IIPeACTABJIEHUN O KPUCTAJJINYECKON pelleTKe,
aToMax 1 XMMHUYECKIX CBI3AX.

3neKTp0HHble CBOMCTBA U npUMEHeHune HﬂHOTpVﬁOK
II.H. Ivaukos

Mauuasa kuura (2010 ., 488 c.) BceoObEMITIOIIE OTPAKaeT caMble HOBBIE
CBeJleHUsA B 00J1aCTU M3YUYEHUs U NPUMEHEHUs HAaHOTPYOOK 3a MIOCJIeTHUE
nBanaiaTh jer. [IpuBemena maGopMaIusg 0 METOAaX UX IOJYUYEeHUsd, CTPYK-
Type, 3JIeKTPOHHBIX, ONITUUYECKUX, MEXaHUUYECKNX, MATHUTHBIX U 9MUCCU-
OHHBIX CBOIicTBax. B MaHHOW KHWUIre OMMCAHBI BO MHOTOM yIWBUTEJIbHBIE
M300peTeHusI, MOJYyUeHHbIe ¢ MOMOIIbI0 3TUX HOBBIX MaTepPHAaJIOB: OJHOI-
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JICKTPOHHBLIN, II0OJE€BOM M KBAHTOBBII HAHOTPAH3UCTO-
D LI, XUMHIUYecKHe CeHCOPHI, MCTOUYHHKHU ONTHYEeCKOTO
9NEKTPOHHBIE 1 PEHTTeHOBCKOI'0 U3JIyUYEeHNs, JIOTUUECKNe SJIEMEHTEI,

CBOWCTBA AYeMKY IaMATH U JaKe PaSUOIPUEeMHNK Ha e JUHCTBEH-

¥ NPUMEHEHWE HOI yIIepogHO HAaHOTPYOKe. SHAUNTEILHOE BHUMAHNE
d yIesleHO pacueTaM 3JeKTPOHHOI'O CTPOeHU A HAHOTPYOOK
C IIOMOIIBI0 MeTO/a JIMHEeapU30BAHHBIX IIPUCOEHEH-
HBLIX MUJINHIPpUYECKNX BoJIH. OQUH U3 pasiesioB KHUTHU
IIOCBSAIIEH HOBOMY HAIIPABJICHUIO B HAYKe — HAHOBJICK-
TPOMATrHETU3MY.

W3ganme agpecoBaHO HAYUYHBIM COTPYIHUKAM,
acIupaHTaM, ydaluMcsa (PU3NKO-XUMUUYECKNX M MHKEHEePHBIX CIIeI[aJlb-
HocTeli. HeKoTophle pasmesbl BIIOJIHE JOCTYIHEI IJd IIOHUMAHUA CTapIIe-
KJIACCHUKOB.

NndgpakunoHHbie 1 MUKpOCcKONUYecKue MeTolbl U Npuoopbl
ANA aHanu3a HaHo4acTulL U HaHOMaTepuanos
I'.B. Bexuaosa, A.H. Heanos, I0.J]. A200kun

B yueo6HOM mocoobomu (2009 r., 145 c.) paccmo-
TPEeHLI (PU3NUYeCKIe OCHOBBI METOJOB M OCOOEHHOCTH

MHUCuC

s anmapaTtypsl OJs IIPOBeAeHUs PEHTTeHOCTPYKTYPHO-
e r'0, 3JeKTPOHO- M HEHTPOHOTrpa()uIeCKOro aHaJIU30B.
e e BN Tax:ke pacckasblBaeTcAd O IIPOCBEUMBAIOIIEH dJeK-
s e TPOHHOU MUKPOCKOIIUM, PACTPOBOM 3JIEKTPOHHOM MU-

Macturos mocobne

KPOCKOIIMU U PEHTTeHOCHEeKTPaJbHOM MUKPOAHAJU-
3e, MMO3BOJIAIONINX MCCJIeNOBAaTh XUMUUYECKUN COCTaB
U CTPYKTYPY PA3JIUUYHBLIX MATEePHUaJOB, B TOM UYUCJIIE
1 HaHOKpucTtamanueckux. Ocoboe BHUMaHUE yaAeJIeHO
OMMMCAHUIO0 BO3MOIKHOCTEH 9TUX METOIOB, UX TOUHOCTHU, UYBCTBUTEJIHHO-
CTU U JIOKAJbHOCTH.

ITocobue cooTBeTcTByeT IIporpamMme Kypca «MeToabl ¥ IIPUOOPHI s
aHaJaM3a M JUarHOCTUKYU HAHOYACTUIL U HaHOMaTepuajaoB». OHO IpegHas3HAa-
YeHO IJIA CTYJeHTOB, 00yUYaloinXcs Mo HanpaBaeHuio « HaHoTexHOoJI0Tms»
(cuemuaabHOCTh « HaHOMAaTepuaabl») 1 0 HanpaseHuio « MaTepuaaoBese-
HUe 1 TeXHOJIOTUU MaTepuaaoB» (mpoduab «MaTepuaaoBeneHne U TeXHOJIO-
TMU HAHOMAaTePHaJIOB 1 HAHOCUCTEM » ).

(e e /l 13 |
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Hauouunenruposauue N ero BOSMOXHOCTHU
10. U.T'onosun

B nanno# xkuure (2009 r., 312 c.) onucaHbl IPUH-
IUIIBI, METOBI ¥ CPEeACTBA AJIA peajlnu3auy UCIIbITaHU N
1 COOTHECEHUS MeXaHNUYeCKUX CBONCTB MaTepUaJoOB II0
HAHOMHEHTHPOBAHKE HaHOIIKAaJie, KOTOPbIe MOJIYUYUJIU B TMOCJETHUNE TOHbI
LI MYy O0OJIBIIIOE PACIIPOCTPAHEHNUE IO OOIIM Ha3BaHUEM «Ha-
HOMHAeHTHUPOBaHuEe». OOCyKIeHbl MH(POPMAI[MOHHLIE
BO3MOKHOCTH 3TOT'0 0OJIBIIION0 ¥ MHOTO(MDYHKIIMOHA -
HOT'0 ceMelicTBa METOIOB HAHO- U MUKPOMEXaHNUYECKUX
ucnblTaHuii. B pgaHHO!l KHUre omnucaHbl pas3/IMYHBIE
ACIIEKTHI 1 0COOEHHOCTH IIOBEAeHU A TBePALIX TEJI B yCJIO-
BUSAX CUJIBHO CTECHEHHOU medopManiuy, BOSHUKAIOIEN TPy JIOKAJbHOM Ha-
IPYKEHUN IIOBEPXHOCTH MUKPOHArpyskoim. OOCy:KIeHBI CpeIcTBa M3BJIe-
YeHUA MeXaHMYECKHX XapaKTePHUCTHUK TOHKUX IPUIIOBEPXHOCTHBIX CJIOEB
pasHo0OpPa3HbIX MATEPHUAJIOB, IJIEHOK M MHOTOCJOMHBIX MOKPLITHHA IPH JIO-
KaJIbHOM HATPY:KeHN!. SHAUNTEeJbHOe BHUMAaHNE yIeJeHO (Pu3nUecKuM Me-
XaHu3MaM AedopManiy 1 pa3pyIIeHuA B 9TUX YCJIOBUAX.

Wzpanne agpecoBaHO HAYYHBIM U MHKEHEPHO-TeXHUUYECKUM PabOTHI-
KaM, 3aHUMAaIOIIUMCSA CO3JaHIeM, MCCJIeJOBaHMEM M aTTecTalleil HOBBIX
HAHOCTPYKTYPHLIX MaTepuajioB u cucteM. OHO Tak:ke OyJeT II0JIe3HO CTY-
JeHTaM M acOupaHTaM, O0ydaloluMcs II0 HampaBiaeHuaMm «Hawmorexnoo-
run» u « HaHomartepuasaoBegeHUue» .

0.1, FONOBUH

HaHoTeXxHONorMn n HaHoKpUcTannnyecKue
Matepuanbl B ropHOi NPOMbILLNIEHHOCTH
(u3g. 2-e)

C.A. I'onuapos, H.IO. YepHezos

B naunoi kuure (2009 r., 100 c.) mpuBeneHsl cBee-
HUSA 0 HAaHOIpPoIleccaxX IPU PaspyIlIeHU TOPHBIX TOPOT,
Y HAHOKPUCTAIJINUYECKUX KOHCTPYKTHBHBLIX MaTepHa-
JlaX JJI U3TOTOBJIEHHS TOPHOI'0, TPAHCIOPTHOT'O, 000-
TaTUTEJILHOTO O0OPYAOBaHUA 3HAUNTEIHLHO MEHbIIIeH
MacChI C YBEJIMUYEHHOM IIPOYHOCTHIO M HAAEeKHOCThIO.

e ]
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AnpecoBaHoO yuamniuMcs BY30B, 00yUAIOMIIMCS II0 HAIIPaBJIeHUAM «DPu-
3MYecKue IIPOoIecChl TOPHOTO UM He(DTerasoBoro Mpomus3BoaAcTBa» u «I'opHOE
IeJI0» .

Mony4yeHune u uccnenosaHue HaAHOCTPYKTYP.
Jla6opaTopHbIii NPAKTUKYM NO HAHOTEXHONOrUAM
1100 ped. Cuzosa

B namunom npaktuxkyme (2010 r., 160 c.) npencras-

BV JTcHBI OIMCAHUS Ja0OPATOPHBIX PabOT [JIsi CTYJEHTOB

M UCCNEAOBAHUE _ -
ket 2—3 KypcoB, 00yUaroIuxcs IIo creluajabHocTu « Hano

TABOPATOPHIA TPAKTHM TEeXHOJIOTUY B3JIEKTPOHUKE » . BX0/1e BBITTOTHEH U PAGOT

HAHOTEXHONOIMAM

CTYAEHTHI 3HAKOMSATCSA C HEKOTOPLIMU METOJAAMMU II0JIY-
YeHUA HAHOYACTHUI[ 1 HAHOKOMIIO3UTOB, IPHOOPETAIOT
HaBBIKM PabOTHI ¢ 00beKTaMU HaHOMETPOBOT'O pasMepa
1 OBJIAZEBAIOT COBPEMEHHBIMU (PU3UKO-XUMHUUYECKUMU
MeTOJaMU uccaesoBaHuA. KasKabIil MUK paboT mpes-
BapseTcsa TeOPeTHUYECKUM BBeIeHNeM, KOTOPOEe MOXKEeT
UTPaTh POJIb KPATKOTO KOHCIIEKTAa JIeKITHIA.

PexoMeHmoOBaH /I CTYAEHTOB, ACOIMPAHTOB, JOKTOPAHTOB, IpPeEmoaa-
BaTeJell KJIaCCUUYECKUX, IeJarornueCKuX 1 TeXHOJOTNUYEeCKUX YHIUBEPCUTe-
TOB, a TaKJKe IIMPOKOT0 KPyra CIeluaJluCcTOB, padoTaroIux Hal IpobdaemMa-
MU paspaboTKU U IPUMeHeHN I HAHOTeX HOJIOTHIA.

C moJIHBIM IIepeYHeM JUTEPATYPSI MOKHO 03HAKOMUTHCS
Ha caunre: www.tbooks.ru

IToMmuMo KHUT, IpeACTaBJICHHBIX B MarasuHe, BeI MoskeTe OCTABUTH 3a-
SIBKY HA HHTEPecyolue n3ganusa, 1 BaM okakyT moMoub B X IMOUCKE U IIPH-
o0OpeTeHuM.

Konumarxmu / Contact: e-mail: mail@tbooks.ru
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Mlepeyenb Tpe6oBanuii K othopmneHuo maTepnanos
U YCNOBMA NpeAcTaBNeHnsa cTated gna nyonukayuu

The list of requirements to the material presentation
and article publication conditions

O6wue Tpe6oBaHusA

1. ABTOpPBHI IPEeACTABIAIOT B PeIaKI[HIO:

» PYKOIINCH B 9JIEKTPOHHOM Bue (II0 3JIeKTPOHHON II0UTe
info@nanobuild.ru) B cooTBeTCTBUY ¢ IpaBUIaMu 0POPMJIEHIA Ma-
TepuaJoB, npuBegeHHbIMU B [Ipuaoskenun 1 (TeKcToBOM u rpaduue-
CKUII MaTepuaJ);

»  COIPOBOAUTEJIbHOE IIMCHMO (PeIaKIis BLICBLIAEeT aBTOpaM obpaselr IIo
X IIPEeIBAPUTEILHOMY 3aIIPOCy);

» peneH3uio coenuaJjaucta. llpuMepHas CTPYKTypa pelleH3uu MIpHuBe-
nerna B IIpumoskenum 4. PerneHsuu IpuHUMAIOTCA 3a IIOANMNCHIO CIIe-
IHIAJICTAa ¢ HAYYHOM CTeIleHbIO JOKTOpa HAYK B TOH o0OJiacTu, KOTO-
POl MOCBAINleHA TeMaTHKa CTaThbu. Perens3nio, 3aBepeHHyIo IrepboBoi
IIevaThio OpraHmu3anim, B KOTOPOil paboTaeT peleH3eHT, He00X0 I MO
OTCKaHNPOBAaTh, COXPAHUTh €e KaK rpapuueckuii ¢aia (mpesmouTu-
TeJIbHO B (popmare .jpg) U IPUCIATH B PEIAKIINIO B 3JIEKTPOHHOM BUE
BMECTe CO cTaThel. Pegakius npegocTaBiisieT PeIleH3Un II0 3aIpocaM
aBTOpaM PYKOIIMCEH 1 9KcnepTHBIM coBeTaM B BAK.

2. IIpencraBisieMble CTAThU JOJIKHBI COOTBETCTBOBATL CTPYKTYPE, IIPH-
BeneHHOI B IIpumoxkenun 2.

3. Bubamorpaduueckuii CONCOK IIPUBOAUTCSA IIOCJE TEKCTa CTATbU
B (popMaTe, YCTAHOBJIEHHOM KYPHAJIOM, U3 UHCJIA IPEeIYCMOTPEHHbBIX Ieii-
crBytomum I'OCTowm. IIpumeps! oopmieHnss OubanorpapuIecKIX CChLIOK
nausl B [Ipumnoskenuu 3.

4. Ins pasMellleHus CTaThbU B :KypHaJIe HeoOXOAMMO pacmedaTaThb pas-
MeIlleHHYI0 Ha caiTe (IIOJYyUYeHHYIO II0 3aIlIpoCy U3 PeJaKI[uN) KBUTAHITIIO 1

e 6
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onaaTuth ee B Coepbanke. OTCKaHNPOBAB OIJIAYEHHYIO0 KBUTAHITUIO C OTMET-
Kot 0aHKa 00 oIlIaTe, HyKHO COXPAaHUTHL ee Kak rpaduuecKkuit paiia (mrpes-
MMOUYTUTEJBLHO B (popMaTe .jpg) 1 IPUCJIATH B PeJAKIINIO B 9JIEKTPOHHOM BH/Ie
BMeECTe CO CTaThel.

5. Iliara ¢ acnupaHTOB 3a MYOJIMKAIINIO CTAaTell He BBUMAaeTCs.

6. Ilocie paccMOTpeHHSA MATEPUAJIOB PeJaKINsA YBEIOMJISIET aBTOPOB
0 CBOEM pellleHNU 3JIeKTPOHHBIM IIXUChMOM. B ciayuae oTkasa B IyO0InKaIuN
CTAThU PeJaKI[MA HAIIPaBJIAeT aBTOPY MOTHBHUPOBAHHEBIN OTKA3.

7. ABTOpPBI ONMyOJIMKOBAHHBIX MaTepPUAJIOB HECYT OTBETCTBEHHOCTHL 3a
JIOCTOBEPHOCTD ITPUBEAEHHBIX CBeIeHUN 1 NCIIOJIb30BaHMEe JaHHBIX, He II0/I-
JesKaIluX OTKPBITOM myOamkanuu. Pemakiims ocTaBJydeT 3a coO00¥ IIpaBoO
BHECEHUs pPeJaKTOPCKOM mpaBKu. MHeHHe pelakuy MOYKET He COBIIaJIaTh
C MHEHUSAMHU aBTOPOB, MaTePUAJIbI IIYOJNKYIOTCA C IIeJbI0 00CYKAeHUI aK-
TyaJbHBIX BOIIPOCOB.

8. Pemakmusa He HECET OTBETCTBEHHOCTH 3a COJAep:KaHNe PeKJaMbI
1 00'bABJIEHUA.

9. ABropckue mpaBa npuHamie:xkar 000 «IIHT «HamoCrpoureib-
CTBO», JII00as ImepernevyaTKa MaTepPHUaIoB MOJTHOCTHIO NI YACTUUHO BO3SMOK-
Ha TOJIBbKO C MIMCbMEHHOT'0 Pa3pelleHns peJaKIun.

YBaskaeMmble aBTOPBHI, B IIEASIX IKOHOMUNU BPEMEHU
cAeAyrTe mpasusam 0POPMAECHMS CTATEN B SKYPHAAE.

L I VA
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NMpunoxenne 1

lipaBuna ocopmnenus marepuanos

CraThu IpeacTaBISIOTCS IO 3JIEKTPOHHOM IoYTe
(e-mail: info@nanobuild.ru) u oopmasIoTes clieyIOUM 06pa3oM.

TeKcT cTaThu.

O6beM cTaTby — He MeHee 3 1 He 6ojee 10 crpanu popmara A4.
Ilona: cieBa u cupasa — o 2 ¢cM, CHU3Y U CBEepXy — 110 2,5 CM.
OCHOBHOIZ TEeKCT cTaThbu HabupaeTrca B pegaxkTope Word.
IpudT ocHoBHOTO TeKkcTa — Times New Roman.

Texct mabupaercsa 14 Kr, MeKIYCTPOUHBLIA MHTEPBAJ — MHOMKUTEJb
1,15.

Il OMHOPOAHOCTU CTHJIS HE MCIIOJNL3YyHTEe IIPU(PTOBBIE BBLIAEJICHUS
(KypcuB, mogUYepPKUBAHUA U IP.).
Orcrym mepBoi cTpoku ab3ama — 1 cm.

CraoxxHbIe (POPMYJbl BBINOJHAIOTCA IIPHU IIOMOIIM BCTPOEHHOTO B
WinWord pegaxkTopa ¢popmya MS Equation 3.0.

dopmysIBI pacmoJiaraloTcs II0 IEHTPY KOJIOHKU 0e3 OTCTyIlla, UX IIO0-
PAIKOBBI HOMED YKas3bIBAaeTCS B KPYIJIBLIX CKOOKaxX WM pasMeIlaeTrcs
B KOJIOHKE (CTpaHUIle) C BHIKJIOUKON BIpaBo. EAMHCTBEHHAS B CTAThe
(opmyiia He HYyMepyeTca. CBepxXy U CHU3Y (DOPMYJIbI HE OTAEISIIOTCS OT
TeKCTa JOIOJHUTEIbHBIM MHTEPBAJIOM.

Ins cechlIoK Ha (hOPMYJIBI B TEKCTE MCIIOJIB3YIOTCA KPYIJIble CKOOKHU —
(1), ma TuTEepaTypHBbIEe UICTOYHNKU — KBaJApaTHbIe CKOOKM [1].

BubauorpaduuyecKkuii ciucok npuBoauTcsa 12 Kr.

I'padpuuecrkoe ohopmiieHNe CTAThHU.

WnnrocTpaiiuy BBIMOJHAIOTCSA B BEKTOPHOM (opMaTe B rpa@uuecKoM
pemaxTope Corel Draw 11.0 gu60 B J11060M U3 rparuuecKuX IPUJIOKe-
Hut MS Office 97, 98 nuau 2000.

e ] 8
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«  I'padpuku, pucyHku u pororpadu BCTABJIAIOTCA B TEKCT IIOCJIE II€PBOTO
VIIOMUHAHUA O HUX B YIOOHOM JIJIs aBTOpPa BUIE.

«  IMogpucynounsle moanucu (12 Kr, oOBIYHBIN) JaI0TCA IO UJLJIIOCTPAI-
AMMU 110 IIeHTPY MIOocJie COKPaIlleHHOro cjaoBa Puc. ¢ MOPAIKOBBIM HOMe-
poMm (12 Kr, mosry:KupHbIii). ETMHCTBEHHBIN PUCYHOK B TEKCTE He HyMe-
pyercs.

° M@?K,Z[y IIOAIINMCBHIO K PUCYHRKY U IIOCJIEeAYVIOIIINM TEKCTOM — OAMH MEKIAY-
CTquHBIﬁ nmHTEepBaJ.

«  Bcepucysku u poTorpaduiu JOJIKHBI ObITH KOHTPACTHBIMI 11 IMETh Pas-
pemrenue He Meree 300 dpi. MimrocTpaTuBHLIN MaTepuaJl »KeIaTeIbHO
IIPEeACTABJATE B IIBETHOM M300paKeHNN.

«  TI'paduku HeJb3s BBIMIOJHATH TOHKUMU JUHUAMHA (TOJIIITUTHA TNHUYT — HE
meHee 0,2 MMm).

+  KcepokomnupoBauHble, a TaKKe IJIOXO0 OTCKAHUPOBAHHbIE PUCYHKU U3
KHUT 1 »KYPHAJIOB He IIPUHUMAIOTCA.

«  Ciaoso Tabaiuua c IOPASKOBLEIM HOMEPOM PACIIOJIATAETCSA C BBIKJIIOUKOM
BrpaBo. Ha ciiemyroieil cCTpoKe IIPUBOIUTCA 3aT0JIOBOK K TabJuIle (BbI-
paBHHBaHUe II0 IEeHTPY 0e3 orcryma). Mexay TabJaHUIlell 1 TEKCTOM —
OIUH Me:KIYCTPOUHLIA MHTepBaJ. EquHcTBeHHaA TabauIila B cCTaThe He
HyMepyeTcs.

3. Odopmiaenue MogyJie.

«  Mogayuu JOJIKHBL OBITH KOHTPACTHBIMU U MMETDH paspelleHre He MeHee
300 dpi (B popmare .jpg).

«  Pasmepsl mopmysieit, MM:
1/1 — 170 (mmupuna) x 230 (BbICOTA);
1/2 — 170 (mupuna) x 115 (BrICcOTA).

N
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Npunoxenne 2

CTpykTypa cTathu

VIK

ABTOp(BI): 00A3aTeIbHOE yKasaHHWE MeCcT PaboThl BCeX aBTOPOB, UX
JIOJIXKHOCTEM, YUeHBIX CTelleHell, yueHbIX 3BaHNH (Ha PYCCKOM A3BIKeE)

ABTOp(BI): 00A3aTebHOE YKasaHHE MeCT PaboThl BCEX aBTOPOB, UX
IOJIXKHOCTEM, YUeHBIX cTelleHell, yueHbIX 3BaHNM (Ha aHTJINHACKOM SA3bIKE)

3ariaaBue (Ha PyCCKOM SIBBIKE)
3aryaBue (Ha aHTJIUNCKOM S3bIKeE)

AnHOTanusa (Ha PyCCKOM A3BLIKeE)
AnHoTanusa (Ha aHTJINHACKOM A3BLIKE)

KaroueBsie ciaoBa (Ha pyCCKOM SA3BLIKE)
KaroueBsbie ciroBa (Ha aHTJIMCKOM A3BIKE)

TexcT ctaThu (Ha PYCCKOM SA3BIKE)
TekcT cTaThu (Ha QaHTJIUNCKOM A3BIKE)*

KonrakTHas nH(pOpMAIUA AJIA MepPemucKu (Ha PyCCKOM A3bIKe)
KonTrakTHasa nHpopManusa OJid NepenucKy (Ha aHTJINACKOM A3BIKE)

Buoauorpaduuecknii CNUCOK B (popMaTe, yCTAHOBJICHHOM JKYPHAJIOM,
u3 uncja npeaycmorpenHbIxX geticteyomum 'OCToMm (Ha pyccKoM s3BIKe)

Bbuoauorpaduuecknii CNuCoOK B (popmMaTe, yCTAHOBJICHHOM JKYPHAJIOM,
13 ynrcJa npegycmorpeHHbBIX geiicTByomiuM 'OCTom (Ha aHTINHACKOM SA3BI-
Ke)

* IJIsT aBTOPOB 13-3a py0Oeska

| 20
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Mpunoxenne 3

Ocdopmnenune 6uébnuorpacthnyeckux ccbinok

Bbuoauorpadguuecknii CIMCOK MPUBOIUTCS TOCTE TeKCTa cTaThbu. Bee
CCBHLIIKM B CHUCKe IOCJIe0BATEeJIbHO HyMEPYIOTCA.

1. Onucanue 3JIeKTPOHHBIX HAYYHBIX U3JaHUH (HA ITpuMepe IIyOIMKa-
1Y B 9JIEKTPOHHOM U3aaHUU « HaHOTEXHOJIOTUY B CTPOUTEIbCTBE: HAYUHBIN
NHTepHET-)KypPHAII» ):

1. I'yces B.B. IIpo6aeMbl co3iaHUsA HaHOMAaTepUajJoB U Pa3BUTHUA Ha-
HOTEXHOJIOTUU B CTPOUTEJIbCTBe // HaHOTEXHOJIOTUM B CTPOUTEIBCTBE: Ha-
yunblii UatepHeT-2kypHaa. M.: IIHT «HanoCtrpoureabctBo». 2009. Ne2.
C. 5-10. URL: http // www.nanobuild.ru (gara obpamienus: 15.01.2010).

2. Heacviwun I'.C. HayuHble OTKPBITUSA B MUKPO- 1 HAHOTPUOOJIOTUMN.
deHOMEHOJOTUUYeCKYe OCHOBBI KBAHTOBOM Teopuu TpeHusd // HaHOTEXHOJIO-
ruu B cTpouTeabcTBe: HayuHbli UHTepHeT-2KypHaN. M.: [IHT « HarnoCtpo-
ureabcTBo». 2010. Ne 4. C. 70-86. I'oc. peructp. Ne 0421000108. URL:
http // www.nanobuild.ru (zara obparenus: 22.10.2010).

Ily6aukamum B HoMepax:

2009 roma mpuBomATCcSa 0e3 HOMepa TOCyJapCTBEHHOM perucTpamnuu
B HTII «MuH(pOopMperucTp»;

2010 roga — ¢ HOMepoM rocynapctBenHoO# peructpamuu B HTII «u-
dopmpeructp» (I'oc. peructp. Ne 0421000108);

2011 roga — ¢ HOMepoM rocynapctBeHHON peructpamuu B HTII «u-
dopmpeructp» (I'oc. peructp. Ne 0421100108).

2. OnmucaHue KHUTH OTHOTO aBTOpa

Onucanue KHuzu 00H020 A8MOpPA HAYUHAEMCS C (PaMusuu asmopa,
ec/lu KHU2a HANUCAHA He 0oJee yem mpems agmopamu. Ileped 3azaasuem
nuuLemcs moJbKo nepavLit agmop.

Bopucos .M. BopoHe:KCKU rocyqapCTBEHHBIM YHIBEPCUTET BCTYIIAET
B XXI Bex: pasMBIIIIJIEHUS O HacToAIeM 1 OyaymieM. BopoHe:k: us3n-Bo Bo-
poHesKCcKoro roc. ya-ta, 2001. 120 c.

duankos H.{. Pusuueckasa xuMusa HeBOAHBIX pacTBopoB / H. 1. duan-
koB, A. H. iJKuromupcknii, 10. H. Tapaceunko. JI.: Xumusa, Jleauuurp. orx.,
1973. 376 c.
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http://manobuild.ru/magazine/nb/Nanobuild_5_2011.pdf K cofiepXXaHuio



2011 - Tom3 - N25/2011 - Vol. 3 - no. 5 NanObLm

3. OnmucaHue KHUTH YeThIpeX U 0oJiee aBTOPOB

OnucaHnue KHUZU HAYUHACMCSA C 342]1A8US, €CJU OHA HANUCAHA YeMblPbMs
u Oonee agmopamu. Bcex aemopog Heo6x00umo yka3vlé6ambs MoibKo 8 c6e0eHU-
ax 06 omeemcemeenHocmu. Ilpu Heobxo0umocmu ux KOAULEeCmMaE0 COKPAULaom.
Taxxce Oaemcs onucanue KOLLEKMUBHbLX MOHOZpADUil, COOPHUKOE cmameil.

ObecrieyeHnre KauecTBa pes3yabTaToB xuMuueckoro anaausa / II. Byii-
rant, H. Kyssmun, JI. Jlefictaep u np. M.: Hayka, 1993. 165 c.

IInpas3osoHBI B aHAJIUTUYECKON XUMUU: Te3. ToKJI. KoH(D. Ilepmb, 24—
27 miossa 1980 r. Ilepmb: Usa-so IIT'Y, 1980. 118 c.

4. OnucaHue CTaThH U3 JKyPHAJIA

Onpepnesnenue BOogoposa B Mariuu, MUPKOHUY 1 HATPUU HaA YCTAHOBKE
C2532 / E.Jll. ManukoBa, B.II. Bentoxanos, JI.C. MaxunoBa u ap. // sKypH.
dus. xumuu. 1980. T. 54, Bemm. 11. C. 698-789.

Kosaos H.C. CuHTe3 u cBoiicTBa (pTopcomep:Kallux apoMaTHUUYEeCKUX
azometuHoB / H.C. Kosios, JI.®D. I'maguenko // 3. AH BCCP. Cep. xum.
HayK, 1981. Nel. C. 86—89.

5. OnmucaHue CTaThM U3 MPOTOJIKAIOMIETOCT NU3TaHUS

Jlesxxenun B.H. PasBuTue mojio:keHU pPUMCKOIO YaCTHOT'O IIpaBa B PoC-
CUIICKOM IpasKJaHCKOM 3aKoHomaTesnbcTBe // FOpun. sam. / BopoHe:k. roc.
yH-T, 2000. Boim. 11. C. 19-33.

Rusonuciies B.II. KommiiekcHbIe coefUHEHUA TOPUA C ZUAHTUIIUPUII-
meranom / B.Il. JKuBonucnes, JI.II. Ilatocan // YueHn. 3an. / Illepm. yH-T,
1970. Ne207. C. 14-64.

6. OnucaHue cTaThu U3 HEMMEPUOIUUYECKOTO COOPHUKA

JIrooommaosa I'.B. Omnpezeiernne aTlOMIHIA B TAHTAIIOHNOOMEBLIX MU HE-
panax / I'.B. JIlrooomuioBa, A.Il. Munnep // HoBble MeToabI, MCCJIE . IO aHAa-
JIN3Y peaKo3eMeJbH. MIHepPaJoB, Py 1 ropH. mopox. M., 1970. C. 90-93.

AcrappeB I0.B. Cynebunasa BiacTb: (emepasbHBII M PernoHaJbHBIN
ypoBHu / H0.B. Acradpren, B.A. Ilantomkun // ['ocymapcTBeHHass U MeCT-

HadA BJacTh: npaBoBbie mpobiaemsbl (Poccua—Wcnanusa): ¢6. HayuH. Tp. / Bo-
poHe:x, 2000. C. 75-92.

7. OnucaHue CTaThu U3 MHOTOTOMHOIO M3TaHU I

JIokk II:x. OnbiT BeporepnumocTu / ko JIokK: coOp. cou. B 3-x T. M.,
1985. T. 3. C. 66-90.

Acmyc B. Merapusuka Apucrorensa // Apucroreib: cod. B 4-x T. M.,
1975. T. 1. C. 5-50.
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8. Onmucanue muccepramui
lamroxmua T.I'. Momuduramusa csoiictB IIBX B mporecce cumuTesa:
nuc. ... kaag. xuM. Hayk: 02.00.06. H. Hosropog, 1999. 109 c.

9. Onucanue aBTopedepaToB TUCCEPTALNIL
WKyros E.H. Ilonmurnuecknii mearpuam B Poccum: aBToped. auc. ...
Kaug. puaoc. Hayk. M., 2000. 24 c.

10. OnucaHue JeMOHNPOBAHHBIX HAYYHBIX PadbOT

Kpsrmos A.B. TerepodasHasa kpucraumsanua Opomuma cepebpa /
A.B. Kpeuios, B.B. Ba6bkun; penkosi. sKypH. npukiaaguon xumuu. JI.,
1982. 11 c. llen. 8 BUHUTU 24.03.82; Ne1286. 82.

Kysuemnos 10.C. IzameHeHne CKOPOCTH 3BYKa B XOJIOAUJIBHBIX pacILia-
Bax / 10.C. KysuemnoB; Mock. xuM.-Trexuojy. ua-T. M., 1982. 10 c. [lemn. B
BUHUNUTHA 27.05.82; Ne2641.

11. OnucaHue HOPMATUBHBIX AKTOB (00513aTEJIBHBI TOJBKO IIOTYEPKHY-
ThI€ 3JIEMEHTHI):

O rocymapCTBeHHOH CyneOHO-9KCIIEPTHOU AesaTeJbHOCTH B Poccuiickoi
depepanuu: Penep. 3axkoH ot 31 mag 2001 r. Ne73-P3 // BegomocTu Pe-
nep. coop. Poc. @egepamuu. 2001. Ne17. Cr. 940. C. 11-28.

I'OCT 10749.1-80. CoupT 5TUJIOBBIA TexHHMUYecKuii. MeTonbl aHaJNn34a.
Bszamen I'OCT 10749-71; sBex. 01.01.82 1o 01.01.87. M.: U3x-Bo Crangap-
TeI, 1981. 4 c.

12. Onucanue otrueroB o HUP

IIpoBenenue wucnpiTaHUA TeIJIoOTeXHUUYecKuX cBolicTB Kamep KXC-
12-B3 u KXC-2-12-3: Otruer 0 HUP (mpome:xkyTou.) / Bcecoros. 3a0u. uH-T
nuiig. npom-ctu (B3UIIII); Pykosomurens B.M. IIlaBpa. OIIO 102TS3;
NeI'P80057138; MuB. Ne5119699. M, 1981. 90 c.

13. OnucaHue NaTeHTHHIX JOKYMEHTOB (00513aTEIbHbBI TOJHKO MOTUEP-
KHYTBI€ 3JIEMEHTHI):

A.c. 1007970 CCCP. MKV14 B 03 C 7/12. A 22 C 17/04. YcTpo#ACTBO
LA pasieJeHnda MHOTOKOMOOHEHTHOro chipbda / B.C. Bab6akun, 3.11. Ka-
yxuemuuau, A.W1. Auremo (CCCP). Ned599260/28-13; zaaBa. 2.06.85;
orry6J1. 30.10.85. Broa. Ne28. 2 c.

ITaT. 4194039 CIITA, MKW3 B 32 B 7/2. B 32 B 27/08. Multi-lauer
polvolefin shrink film / W.B. Muelier; W.K. Grace & Co. Ne896963; 3asaB..
17.04.78; orty6u1. 18.03.80. 3 c.
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Mpunoxenne 4

CTpyKTypa peueH3nn Ha cTaTblio

1. AKTyaJbHOCTH TEMEBI CTAaThU.
2. KpaTkas XxapaKTepHUCTHUKA BCEro TeKCTa CTAThU.

3. O00CHOBAaHHOCTD 1 JJOCTOBEPHOCTD OJOKEHNI1, BBIBOJOB 1 PEKOMEH-
Ialuil, N3JI0KEeHHbBIX B CTAThE.

4. 3HAYMMOCTD JIJIA HaYKW U MPAKTUKU Pe3yJbTaTOB U IIPEIAJIOKEeHN,
pPEeKOMEeHAI U 10 UX UCIIOJIb30BAHUIO.

5. OcHOBHEBIE 3aMeUyaHud II0 CTaThe.
6. BuIBOABI O BOBMOXKHOCTH IYOJINKAIIUY CTAThU B JKypHAJeE.

7. CBeJeHUs 0 peIeH3eHTe: eTro MecTo paboThI, 3aHIMaeMasa JOJIKHOCTD,
HayuyHOe 3BaHMe, HayuyHas CTeleHb (JOKTOp HAYK B TOM ob0JacTu, KOoTopas
COOTBETCTBYET TeMaTuke craTbl). [laHHble cBefeHus 0(POPMIISIOTCS B BUE
IIOJIIMICHU PelleH3eHTa, KOTOpas 3aBepsAeTcs B OTAeJe KaJPOB ero MecTa pabo-
ThI TepOOBOI MeUaThIO.

B 1esiom peneH3usd T0JIKHA OTPAYKATDH MOJTHOTY OCBEIIEeHUS ITPO0JIeMBbI,
paccMaTpuBaeMoOil B cTaThe.

N 24
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Pemaxmusa
I'naBHBIN pegakTOp IOKTOP TeXH. HaYK, npodeccop B.B. I'ycen
MIed-penaxTop FO.A. EBcTuraeeBa
KoucyabTaHTHI: IOKTOP TeXH. HAayK, nmpodeccop U.D. 'onuapeBuu
Kaga. TexH. HayK B.II. Kyssmuna
KypHaaucThI: N.A. JKuxapea
I0.JI. JIuntaeBa
HuzaiiH 1 BepcTKa A.C. Pe3nuueHKO
IlepeBop C.P. MymuHOBa

«HaHOTEXHOIOTMM B CTPOMUTEJHCTBE: HayuyHbIH WHTEepHET-KypHAJdA» 3aperucTPUPOBAH
KaK CaMOCTOSITEJIbHOE CPeJICTBO MaccoBoil mH(popmanmuu B PegepaabHoil ciay:xkde 10 HAA30PY
B cdepe CBSI3M M MACCOBBIX KOMMYHHUKAIMii MUHHCTEPCTBA CBSA3H M MaCCOBBIX KOMMYHHUKA-
nuii Poccuiickoii @eaepanuu (CBUIETEIBCTBO O PETUCTPAIIUY CPEACTBA MAaCCOBOM MH(OPMAIIUY
A1 Ne PCT77 — 35813).

«HaHOTEXHOIOTHH B CTPOUTEJILCTBE: HAYUHBII UHTEepHET-3KypHaJ I» BKIIOUeH B Ilepeuens Be-
IYIIUX peleH3upPyeMbIX HAYYHBIX ;KYPHAJIOB M M3MaHUN BhIcuIeil aTTeCTaAaIMOHHONW KOMMCCHH
MunucrepcTBa oo6pa3oBaHus u Hayku Poccuiickoit @emepanuu, B KOTOPHIX ITOJKHBI OBITH OITY-
O0JIMKOBaHBI OCHOBHBIE HaYUHbIE PE3YyJIbTAThI JUCCEPTAI[UI HA COMCKaHUe YUeHOI CTeleHU MOK-
rTopa u KauauzgaTta Hayk (http://www.vak.ed.gov.ru).

«HaHoTexHOMIOTMM B CTPOUTEJILCTBE: Ha-
yunslii HTEpHeT-:KypHAJI» 3aperucTpupoBaH
B HTI] « HH®OPMPET'UCTP» Munucrepcrsa
o CBSA3H M MACCOBBIX KOMMYHUKaNuii Poccuiickoi
o Penepanuu:

— HOMEp TOCYyJapCTBEHHOII perucTpanuu
0421000108 (meiictButenen B Treuernue 2010 .);

— HOMEpP TOCYJapCTBEHHOII perucTpanuu
0421100108 (meiictBurenen B Treuernue 2011 r.).

PEIUCTPALMOHHOE CBUJETE/IBCTBO
N30

Kammoit HayuHO# TyOIMKAIIUY B 3JI€KTPOHHOM M3IaHUM IPHUCBAUBAETCSI YHUKAJIBHBIA UIEeH-
TUPUKAITMOHHBIN HOMEP, KOTOPBIN AOJKeH OBITh BKJIOUEH B OmMOJIMOrpa)muecKyo CCHIIKY Ha
nyosaukanuio. [lyommkanmm B sJIEKTPOHHBIX HAYYHBIX W3AAHUAX YUUTBHIBAIOTCA IIPU 3aIUTE
nuccepranuii (IpUCBOEHNY YUEHOTO 3BaHUA) IPU YCIOBUU YKAa3aHUA B MaTepuaiax aTTeCcTalu-
OHHOTO Jiejla HOMepa perucrpanuu sjaekTpoHHoro uaganuda B HTI «MudpopmperucTp» u ujeH-
TUPUKAITMOHHOTO HOMepa Imyosmmkanuu, npucBauBaemMbrix HTI «ubopmpeructp». Pegakmus
BeIchLIaeT aBTopam crupaBKy HTI «MudopmperucTp» ¢ naeHTU(PUKAIIMOHHOTO HOMepa my0JIu-
kamuu. Kpome TOoro, 3aperucTpupoBaHHBIE MyOJUKAIINU IIpeacTaBiaeHbl B « MHpOpMaTmOHHOM
OroJIIeTeHe 3JIeKTPOHHBIX HAYYHBIX U3aHUN» , pasMelienHoM Ha caiite HTII « Aadopmpeructp»
(http://www.inforeg.ru).
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«HaHOTeXHOJIOTUN B CTPOUTEIHCTBE: HAYUHBIH HHTEepHET-:KypPHAJ» BKIUEH B CHCTEMY
Poccuiickoro mHIeKca HAYYHOTO IIUTHPOBAHUA, OCHOBHAA MHMOPMAIUA O CTAThbAX pasMelra-
eTcd Ha caiite HayuHoii aaekTpouHoi 6ubimnoreku (Www. elibrary.ru), BHeceH B Me:KIyHAPOI-
HYIO CHCTeMY JaHHBIX M0 nmepuognueckum udnaunuam (MCIIIN) mexxayrapoguoro Ileatpa ISSN
(2075-8545) B r. Ilapuixe (PpaHIua), YTO MO3BOJISIET BHAUUTETHHO PACIIUPUTH YUTATEIHCKYIO
ayIUTOPUIO.

ABTOpPBI OTyOJIMKOBAHHBIX MATEPHAJIOB HECYT OTBETCTBEHHOCTD 3a TOCTOBEPHOCTD ITPUBEIEH-
HBIX CBeJEHUH U MCII0Jb30BaHNEe NJAHHBIX, He IMOAJIEKAIINX OTKPLITON NybauKanun. Pegakius
OCTaBJIAET 3a cO00Ii MPaBO BHECEHUA PeJaKTOPCKOM mpaBku. MHeHMe peJaKIiuy MOYKeT He COBIIa-
IaTh C MHEHUSMU aBTOPOB, MaTePUAJIBI IYOJIUKYIOTCA C I[eJIbI0 00CYKAEHN I aKTYyaJIbHBIX BOIIPO-
coB. Pemakiius He HeCET OTBETCTBEHHOCTH 34 COEprKaHMe PeKJIaMbl 1 00bABIEHUH.

Agropckue nmpasa npuHamie:xatr O00 «ITHT «HanoCtpouTeabcTBO» , T100as IepenevyaTia Ma-
TEPUAJIOB IOJHOCTHIO MJIM YACTUYHO BOBMOKHA TOJIBKO C INCHMEHHOTO Pa3peIleHns PeJaKI[Uu.

Yupenureis U U3IaTENb JKypHAJIa
000 «ITHT «HanoCtpouteabcTBO»

laTa omy0IMKOBaHU S
15 oxTabpsa 2011 r.

Anpec pegakmuu:
Poccuiickaa @engepamnusa, 125009, Mocksa, ['azerHsrii mep., 1. 9, ctp. 4
Internet: http//www.nanobuild.ru
E-mail: info@nanobuild.ru

MHUHHUMAJIBHBIE CUCTEMHBIE TPEBOBAHHU A, HEOBXOJHUMBIE JIS JOCTYIIA K U3JAHHUIO:

Windows
Intel Pentium® III or equivalent processor.
Microsoft® Windows® 2000 with Service Pack 4; Windows Server® 2003 (32-bit or 64-bit editions)
with Service Pack 1; Windows XP® Professional, Home, Tablet PC(32-bit or 64-bit editions) with
Service Pack 2 or 3(32-bit or 64-bit editions); or Windows Vista® Home Basic, Home Premium,
Ultimate, Business, or Enterprise with Service Pack 1 or 2 (32-bit or 64-bit editions).
128MB of RAM (256MB recommended for complex forms or large documents).
170MB of available hard-disk space.
Microsoft Internet Explorer 6.0 or 7.0, Firefox 1.5 or 2.0, Mozilla 1.7, AOL 9, Google Chrome 5.0,
Opera 10.6.
Macintosh
PowerPC G3, G4, G5 or Intel processor.
Mac OS X v10.4.11-10.5.5.
128MB of RAM (256MB recommended for complex forms or large documents).
170MB of available hard-disk space (additional space required for installation).
Safari® (Shipping with supported OS).
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