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THE SECOND INTERNATIONAL THEORETICAL AND PRACTICAL
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Hayunsriit UaTepHeT-:xypHad « HaHOTEXHOJIOTMH B CTPOUTEIHCTBE »
(www.nanobuild.ru) coBmectHo ¢ Uarepaer-moprasom NanoNewsNet
(www.nanonewsnet.ru) mposesau II Me:xayHapogHyI0 HAYYHO-TIPAKTHYECKYI0 online-
KoH(pepeHnui «I[IppMeHeHne HAHOTEXHOJOTHUH B CTPOUTEJIBCTBE». B Meponpusatun
MPUHSJIN yYacTHe BeAyl[ue POCCUIiCKHe U 3apy0esKHbIe yUeHbIe, CIIeIIHAJUCTHI BY30B,
HAYYHO-UCCJIETO0BATEJbCKIUX HHCTUTYTOB M1 HAHOTEXHOJOTUYECKUX IIEHTPOB, YUpe:KIe-
HUU U MPeaNPUATHH, QUPM-TIPON3BOIUTEIEH IIPOTYKIINN HAHONHIYCTPHUM.
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Scientific Internet-Journal «Nanotechnologies in Construction»
(www.nanobuild.ru) and Internet-Portal NanoNewsNet (www.nanonewsnet.ru)
jointly held the Second 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 cioBa: online-koH(pepeHI 1A, HAHOTEXHOJOTHUHN B CTPOUTEILCTBE, HAHOCTPYK-
TYyPUPOBaHNe, HAHOIIOKPBITHA, HAHOAUCIIEPCHEIE 9MYJILCUU 1 CYCIIeH3U N, HAHOMOAN(PUKATOPEI,
HAHOTPYOKU, HAHOUBOJAIMOHHBIE ITIOKPBITUA, HAHOA00aBKHM, HAaHO0E30IIaCHOCTD.

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

Comnpencenarenu oprkomutera I Me:xxagyHapoaHoit HAydHO-IpaKTHYeCcKoi online-
KoH(pepennuu «lIpymeHeHIe HAHOTEXHOJIOTHI B CTPOUTEIBCTBE»

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

T'YCEB Bopuc Baragumuposud — riiaBHBIN peakTop 9JIeKTPOHHOTO U3AaHUA
«HaHOTEeXHOJIOTHH B CTPOUTEJIBCTBE: HAYUHBIA VIHTEpHET-3KypHAI»,
npesuneaT PUA, akagemuxk PUA u MUA, uneun-koppecunouagzenT PAH,
3acCJyKeHHBIN AeAaTedab HayKu P®, naypeat 'ocymapcrBennbix npemuii CCCP
u P®, sxcrepr I'K «PocHaHOTEX », JOKTOP TEXHUUYECKUX HAYK, IIpodeccop

GUSEYV Boris Vladimirovich — editor-in-chief of electronic issue
«Nanotechnologies in construction: a scientific Internet-journal»,
president of Russian Academy of Engineering, member of Russian
and International Engineering Academies, Associate Member of RAS,
honoured man of science of RF, laureate of USSR and RF State prizes,
expert of SC «Rosnanotech», Doctor of engineering, professor

TEJIUYEHEKO Banepuit Usanosuu — pexrop MI'CY, akanemux PAACH,
3aCyKeHHBIN AeATe]b HayKu P®, ToOKTOp TeXHUUYECKUX HAYK, Ipodeccop

TELICHENKO Valerij Ivanovich — rector of MSUCE,
member of Russian Academy of Architecture and Construction Sciences,
honoured man of science RF, Doctor of Engineering, professor
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OpraHn3aunoHHbIii KOMUTET

BAJKEHOB HOpwuiit Muxaiixosuyu — gupextop HOII nmo narnorexuosoruam MI'CY, akagemur PUA,
axkagemMuk PAACH, 1oKTop TeXHUUECKUX HAYK, Ipodeccop;

COBOJIEB Koncrautus, npezacenarenb Texunueckoro komurera ACI 236D AmMepuKaHCKOr0o WHCTUTYTA
0eToHAa, aIBIOHKT-TIPO(deccop paKkyabTeTa rpaskJaHCKOro crpouTeabeTBa 1 MexaHuku CEAS, YHuBepcure-
ta Buckouncuu-Munyokku, CIITA, geficTBuTebHBIN uwieH MeKCHKaHCKOI aKaJleMun HayK; JOIIeHT
YPXAHOBA Jlapuca AnexceeBHa, TOKTODP TeXHUUECKUX HAYK, 1.0. IIpodeccopa Kadeapsl
«IIpon3BOICTBO CTPOUTESBHBIX MaTEPUAJIOB U N3N » , BocTouHO-COMPCKUI rOCyIapCTBEeHHBII
TeXHOJOTMYEeCKUH YHUBEPCUTET;

DAJINKMAH Bsauecnas Pysumosnu, HannoHanbHbIH gejgeratr PUJIEM B Poccuiickoit @egeparuu,

wieH Biopo PUJIEM, niepssblii 3amectuTenb npeacenarenasa TK 465 «CrpoutenscTBo» Poccranmapra,
npodeccop MI'CY

Conference committee

BAZHENOYV Yury Mikhailovich — Director of MSUCE’s SEC on nanotechnologies, Academician of
REA, Member of the RAACS, Doctor of Engineering, Professor;

SOBOLEYV Konstantin — Chair of Technical Committee on Nanotechnologies in Concrete ACI 1236D of
American Concrete Institute, Associate Professor of Department of Civil Engineering and Mechanics,
University of Wisconsin-Milwaukee, USA, Full-Member of Mexican Academy of Sciences;
URKHANOVA Larisa Alekseyevna — Doctor of Engineering, Professor of department «Production of
building materials and wares», East-Siberian State Technological University;

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

MesxayHapOgHAS HAYUHO- he Second International

npaxTuyeckas online- Theoretical and Practi-
KoH(pepeunusa «I[IpumeHenue Ha- cal Online-Conference «Application
HOTEeXHOJIOTUI B CTPOUTEIbCTBE » of nanotechnologies in construction
IIPOBOAMJIACH CJIEAVIOIIM 00pa3oM. industry» was carried out in the fol-
OpraumsaTopsl 3aIIyCTUINA MeXa- lowing way. Organizers launched
HusM online-koudepenuu. IToceru- online-conference. The visitors of the
Tesiu caiToB (Www.nanonewsnet.ru web sites (www.nanonewsnet.ru and
u www.nanobuild.ru) cmorau 3a- www.nanobuild.ru) could ask par-
JaBaTh BOIIPOCHI YUACTHUKAM KOH- ticipants questions directly at the web
(bepeHIIM HETOCPECTBEHHO Ha site www.nanonewsnet.ru and also
caliTe www.nanonewsnet.ru, by e-mail (info@nanobuild.ru and
a TaKJKe I10 DJIEKTPOHHOM II0UTe empirv@mail.ru). Organizing commit-
(e-mail: info@nanobuild.ru u e-mail: tee had summarized and sent the ques-
empirv@mail.ru). OprkomMuTeT 0600611 tions to participants to answer. We
BOIIPOCHI ¥ HATIPABUJI UX YUYACTHUKAM. are glad to present you the Conference
IIpenmaraem Baiiemy BHUMAHIIO OTBETHI participants’ answers to the questions of
YYaCTHUKOB KOH(EPEHI[NY HA BOIPOCHI our website visitors.

IIoceTUTeJIel HAIlINX CAlTOB.
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I'VCEB Bopmuc
BaagumupoBuu,
TJIaBHBIN PeTaKTOP
3JIEKTPOHHOTO U3/a-
HuAa «HanoTexHoJ0-
THMH B CTPOUTEIHbCTBE:
HayuyHbIi UHTEpHET-
sKypHad», IIpe3uaenT
Poccuiickoit u Meskmay-
HaPOTHON MHKeHEePHbBIX aKaJIeMMuIii,
yiaeH-KoppecnoHaeHT PAH, skcepr

I'K «PocHaHOTEX», JOKTOP TEXHHUYECKUX
HayK, mpodeccop

Yeaxncaemoie konnezu!

Kaxoev. npuopumemnbvie Hanpaéne-
HUua 6 obracmu COBpPEMEHHBLX HAHOMEX-
HONOZUll 6 omevwecmeeHHOU u 3apybedc-
HOU HayKe u npakmuke?

Cugopenko IO.B., kauaugaT TeXHUUECKUX

HaYK, goreHT Kadenpsl «CTpouTteabHbIe MaTe-

puaisi» Camapckoro TACY

C yuyeTOoM TOr0, YTO YYACTHUKM KOH-
(hepeHIIIM OUEHDb IIOAPOOHO OTBETUJIM HA
STOT U JPyrue BOIIPOCHI, MOM OTBET OyJeT
KpaTok: HauboJee a(pPeK TUBHLIM HalIpaB-
JIEHMEeM B HACTOSAINee BPeMs SABJIAETCS
HAKOILJIEHNEe 3HAHWHA UM OIBITA B 00JIACTHU
IMOJIyUYeHUsI HAHOAMCIEPCHBIX HMYJIbLCUHA
U CYCIIEH3UH. ITO II03BOJISIET pas3padaThI-
BATh NPUHIUIIEI HAHOAUCIIEPIUPOBAHMIS
OIS TOJIYUYeHUsI HAHOMUCIEPCHBLIX II0-
KPBITUM M OJZHOPOLHBIX HepaccJaanBalo-
IUXCS 9MYJIbCHI, KOTOPBIE MOTI'YT CTATh
IIePBUYHBIMU COCTABJIAIONIMMU OIS Ja-
KOB, KPacCOK U IIKPOKOI'0 acCOPTHMEHTAa
3alUTHBIX MaTepuaos. Kpome Toro, uHa-
HOJMCIIEPCHBIE dSMYJIbCUN 1 CYCIEH3UUN —
IIpeKpacHble MOAUMPUKATOPBI IJs KPYI-
HOTOHHAXHBIX MATEPHUAJIOB.

HaHOoCTPYKTYypHUpPOBATL  KeJIaTeJIbHO
MaTepHuaJbl MacCOBOTO IIPUMEHeHUus: Oe-
TOH, MeTAaJlJI, KOMIIO3UIIMOHHbIE MaTe-
puaJibl Ha OCHOBE BOJIOKOH (YIJIePOAHBIX,

GUSEYV Boris Vladimirovich,
Editor-in-Chief of Electronic Edition
«Nanotechnologies in Construction:

A Scientific Internet-Journal»,
President of Russian and International
Academies of Engineering,

Asciate Member of RAS, Expert of

SC «Rosnanotech», Doctor of
Engineering, Professor

Dear colleagues!

What are priority lines in the field of
modern nanotechnologies in domestic
and foreign science and experience?

Is it supposed to include researches
on nanotechnologies in construction in a
separate consolidating block within Rus-
sian Corporation of Nanotechnologies?

Sidorenko Y.V., Ph.D. in Engineering,
Associate Professor of the Chair «Building
materials», Samara State University of
Architecture and Civil Engineering

Taking into consideration the fact that
conference participants have already an-
swered this question in details I’ll give
brief explanation. Today the most effi-
cient direction is collecting knowledge
and experience in producing nanodis-
persed emulsions and suspensions. This
allows developing principles of nano-
dispersion of coatings and homogenous
nonpeeling emulsions which may become
initial components for lacquers, paints
and wide range of protective materials.
It’s desirable to structure mass materi-
als — concrete, metal, composite materi-
als made on the basis of fibres (carbon,
aramid, basalt and other). Realization of
every priority direction depends on eco-
nomic expediency of a certain case.
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apaMHUOHBIX, 0a3aJbTOBBIX W IPYTHUX).
Peanmuzanma KasKAOro MIPUOPUTETHOTO
HampaBJIeHUA 3aBUCUT OT 3DKOHOMUYE-
CKOM I1eJiecOO00Pa3HOCTH B Ka'KIOM KOH-
KpEeTHOM cJydae.

FKaxk riaBHBIA peakTOp 9J1€KTPOHHOTO
usnanud « HaHOTeXHOJIOTU B CTPOUTEIIb-
CTBe: Hay4YHbIN MHTEepHeT-:KypHaAI», 00-
Jiee TOAPOOHO OTBeUYy Ha BOIIPOCHI, aape-
COBaHHBbIE PeJaKI[UN.

Yeancaemaa pedarxyusa anexmponno-
20 u3danua «Hanomexnonozuu 6 cmpo-
umenvcmeée: HayuHvltli Hnmepnem-
acypran»! Ipowy omeemumsv Ha mpu
eonpoca:

1. Bknrwueno nu uszdanue 6 Ilepewens
éedyuux peueH3upyemvlx HAYUYHBLX
wypHanoé u uszdanui Bwicuwel amme-
cmayuonnoiukomuccuu Munucmepcmaea
obpaszoeanun u Hayku PD, 6 kcomopuix
00onKHCHBL ObLMb ONYOAUKOBAHBL OCHOG-
Hble HAY4Hble pe3ynbmambsbl. duccepma-
yull Ha coucKkanue yuernol cmeneHu 00k-
mopa u kandudama Hayk?

Bopucos T.H., acnupaaT —
21.09.2010 19:03

Ha, pemieruem Ilpesuaumyma Briciei
aTTecTallMOHHON KoMuccum MuHucrep-
cTBa oOpasoBaHUs M HayKu Poccuiickoit
depepanuu ot 19 ¢espansa 2010 roza
Ne 6/6 oaexTponHoe wusmanue «Hawno-
TEXHOJIOTUUX B CTPOUTEJbCTBE: HAYUHBINA
Nurepuer-;xypHas» BKJoueHo B Ilepe-
YeHb BeAYINUX PeIeH3UPYeMbLIX Hayu-
HBIX JKYPHAJOB U H3JAHUMN, B KOTOPBIX
IOJIXKHBI OBITH OIyOJMKOBAHBI OCHOBHBIE
Hay4YHbIe pe3yJbTaThl AUCCEPTaAuii Ha
COMCKAHIE YUYEeHOM CTemeHu IOKTOpa U
Kaggugata Hayk. IlogpoOHyo uHMOp-
MaIlMi0 MOYKHO HalTH Ha O(pUIINAIBLHOM
calite Bricimeli arrecTarmoOHHON KOMIC-
cuu www.vak.ed.gov.ru. Kpome Toro us-

As an editor-in-chief of electronic edi-
tion «Nanotechnologies in Construction:
A Scientific Internet-Journal» I’ll an-
swer questions addressed to the editors
more fully.

Dear editors of electronic edition
«Nanotechnologies in Construction:
A Scientific Internet-Journal»! Please,
answer my three questions:

1. Is the edition included in the list
of the Highest Certification Committee
of Ministry of Education and Science
of Russian Federation leading review
journals and editions in which the basic
results of Ph.D. and Doctoral Theses are
to be published.

Borisov T.N., post-graduate student

Yes, according to the decision of Pre-
sidium of the Highest Certification Com-
mittee of Ministry of Education and
Science of Russian Federation of 19 Feb-
ruary 2009, Ne 6/6 The Electronic Edi-
tion «Nanotechnologies in Construction:
A Scientific Internet-Journal» has been
included in the list of the leading review
journals and editions in which the basic
results of Ph.D. and Doctoral Theses are
to be published. See the details at the
official web site www.vak.ed.gov.ru.
Moreover the edition has been included
in the system of the Russian Index of Sci-
entific Citation, and is included in the
International Periodic Editions database
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JaHue BKJIOUeHO B cucTeMy Poccuiickoro
WHJIEeKCca HayYHOTO IUTUPOBaHNUS, BHECe-
HO B MeXIYHaApPOIHYIO CHCTEMY JaHHBIX
IO MIepPUOIMUYECKUM H3TAHUSIM, BCE 3TO
0COOEHHO aKTyaJbHO AJIS MOJIOABIX CIIe-
IHAJINCTOB, COMCKATEJEeH yUeHBIX CTelle-
Hell 1 3BaHUIi, T.e. OJd BCeX, KOT'O Ha3bI-
BaIOT «KaJIPOBBIM PE3EPBOM>» .

2. Kaxoeé nopadox nybaukayuu ma-
mepuanoé 6 uzdanuu?

ITopamgox mnyO6JIMKAIIUM MaTepHUaJioB
B 9JeKTpoHHOM wu3dmaHuu «HaHoTex-
HOJIOTUM B CTPOUTEJBCTBE: HAYUYHBIA
NuTepHeT-:KypHaI» puBeaeH B [lepeune
TpeboBaHUM K 0OOPMJICHUIO MAaTePUATIOB
U YCJOBUA IIPEACTABJIEHUS CTaTel IJd
OyoJUKaIui, KOTOPBLIA MOMKHO HAWUTH
B KaKJIOM HOMepe M3JaHuA W Ha caiTe
www.nanobuild.ru. Ou ciaexnyroruii. AB-
TOPBI IIPEACTABIAIOT B PEaKIINIO:

® DPYKOIIMCH B 3JI€KTPOHHOM Bue (1o
pJIeKTPOHHONI mouTe info@nanobuild.ru)
B COOTBETCTBUU C IIpaBUjaMu odopMJe-
HUS MaTepuaJioB, IpuBeldeHHbIMU B I1pu-
nodxcenuu 1 Ilepeuns mpebosarnuil (TEK-
CTOBOI U rpa)uecKU MaTepua);

®  COIpOBOAMTENILHOE IINChbMO (pe-
JaKIud BBICBLIAET aBTOpaM oOpasell mo
WX IPeIBapUTEJIbHOMY 3aIIPOCY);

® DpeleHsuio cuenuaaucra. I[Ipumep-
Has CTPYKTypa pPeIleH3UU NpUBeJeHa B
Ilpunoxcenuu 4 Ilepeunsa mpebo8aHUil.
Penensuun npumHHMMAKOTCA 3a IIOAIUCHIO
CHeIUaJIICTa C HAYYHOU CTEIEeHBIO IOK-
TOpa HAYK B TOH 00JIaCTH, KOTOPOMU IIO-
CBAINlEHA TeMaTUKa cTaThbu. PeleHs3uio,
3aBEPEHHYI0 repOOBOM HeYaThi0 OpPraHu-
3aIuy, B KOTOPO# paboTaeT peleH3eHT,
Heo0X0MMO OTCKaHUPOBAThH, COXPAHUThH
ee Kak rpadpuueckuii daitn (IpeamouTu-
TeJIbHO B (popmare .jpg) u IpucIaTh B pe-
TaKIIUI0O B 9JIEKTPOHHOM BHJEe BMECTEe CO
cratbeli. Pemakmus IipemgocTaBJIsIeT pe-

(IPEDB), and that is of great importance
for young specialists, academic degrees
and status candidates, e.g. for those who
is called «staff reserve».

2. What is the procedure of materials
publication in edition?

The procedure of material publication
in electronic edition «Nanotechnologies
in Construction: A Scientific Internet-
Journal» is given in the issue «List of
Requirements For Materials» which one
can see in every issue of the edition on
the website www.nanobuild.ru. Authors
should present to the editors:

e manuscript in the form of
electronic  document (via e-mail:
info@nanobuild.ru) according to the
rules of materials publications given in
Appendix 1 of The List of Requirements
(text and graphic material);

e covering letter (the editors send
the sample of the letter on preliminary
authors’ demand);

® specialist’s review. Approximate
structure of the review is given in Ap-
pendix 4 of The List of Requirements the
reviews are accepted if they are signed
by the specialist with Doctor degree re-
lating to the theme of the article. The
review sealed by official stamp of the
organization in which a reviewer works
is to be scanned and saved as a graphical
file (.jpg format is preferred) and sent to
publishing house in electronic form with
the article. The editors give reviews on
the articles on the demand of the authors
and expert councils of High Certification
Commission.
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IIeH3UHU II0 3aIIPOCaM aBTOpPaM PYKOMUCeHi
¥ BKCIepTHBIM coBeTaM B BAK.

IlpencraBiasieMble CcTATbU JOJIKHBI
COOTBETCTBOBATH CTPYKTYpE, IPUBEIeH-
HOU B Ilpunoxcenuu 2 Ilepeuns mpeb6o-
6AHUIlL.

Crnenyer oOpaTuTh BHUMAHUE BCEX aB-
TOPOB Ha OAHY OCOOEHHOCTHL: MyOJMKa-
IIUY B 9JIEKTPOHHBIX HAYUYHBIX U3TAHUAX
VUUTBIBAIOTCSA MPU 3AIUTE TUCCEPTAIUHA
(IpuCcBOEHUM yUEHOTO 3BAHUS) MPU YCJIO-
BUM YKasaHUsS B MaTepuajgax aTTecTa-
IIMOHHOTO [eJia HoMepa perucTpaiuu
snekTpouHoro usganud B HTII « Magopm-
perucTp» U UAEHTUPUKAIIMOHHOTO HOMeE-
pa mybaukamnuu, npucBamBaeMbix HTII
«Muadppmpeructp». Homep perucrpanum
nanapusa Ha 2010 rox — 0421000108,
Ha 2011 rog — 0421100108. Uneutudu-
KaIlMOHHBIA HOMEp IyOJmKanmuy IIpu-
CBamBaeTCs HAa OCHOBE IIPEJCTaBJICHHBIX
pemakiiueil peleHsuii. VIMEeHHO IIO3TOMY
pemakmusA obpalraeT caMoe IIPUCTAIbHOE
BHUMAaHUeE Ha TaHHBIA Bompoc. Pegakmusa
BbIcbLTaeT aBTopam cupaBky HTII «Wn-
dopmMperucTp» € UAeHTUPUKAIINOHHBIM
HOMepoM IryOsmkanuu. Kpome Toro, 3a-
perucTpupoBaHHbIE IIYyOJWKAIUU IIPen-
craByieHbl B «MH(pOpManmonHom 6roJiie-
TeHe 3JeKTPOHHBIX HAYUYHBIX U3JaHUKN»,
pasmernienHoMm Ha catite HTII «ubopm-
peructp» (http://www.inforeg.ru).

The given articles should meet the re-
quirements of the structure described in
Appendix 2 of The List of Requirements.

It is necessary to draw attention of the
all authors to one detail. Articles pub-
lished in electronic scientific editions
are given proper weigh when defending
a thesis (giving academic status) on con-
ditions that the edition’s registration
number and article’s identification num-
ber given by STC «Informregistr» are
mentioned in the certification file. The
edition’s registration number for 2010 —
0421000108, for 2011 - 0421100108.
And article’s identification number is
given when the editors present the re-
view. That is why the editors pay great
attention to this point. The editors send
reference of STC «Informregistr» con-
taining article’s identification number
to authors. Moreover the registered arti-
cles are published in the «Informational
bulletin of electronic scientific editions»
at the web site of STC «Informregistr»
(http://www.inforeg.ru).

Ap30PY
IALIAOHHIX TEXHONOT A
COMMTHAKALIH

@Y HTU WHoOPUPETVCTE"
REMT AP ATEKTPONNAE WIANAR
PEMACTPAIIMOHHOE CBHIETEJILCTBO
Ne 283

oF £30n cenTABPA 2009 1.

WHaMOTOXHONGTHH B CTPONTENLET!

e
anobuild.ru

MUHICTEPCTBO CBRIU M MACCOBBIE
KOMMYHWKALYIH POCCHHCKOR SENEPALMH
GENEPANHAR CIVKEA N0 HALIOPY

8 COEPE CBA3M, HHGOPMALMONNLLK TEXHOMOT Wit
W MACCOBGI KOMMYHKALIMA

P

IENOITARHI SMEKTPONMIX HLANE
PEI'UCTPALIMOHHOE CBUMAETE/IECTBO
Ne 399

oT «11» oxTAGRA 2010,

ypuan,
Aapes pamwsLisrn 8 coma Ureper:
httpinanobuild.ru
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3. Kaxoea memamukra nyb6aukyemovLx
6 JHcYypHane mamepuanoe?

B MWurepuer-:xypHasie «HaHoTexHO-
JOTUU B CTPOUTEJILCTBE» B CTAThAX U
B MHG(pOPMAIIMOHHBIX OJIOKaxX pPYOPUK
«Meponpuarusa», «llaTeHTHBIII 0030p»,
«HayuHo-TexHIMUECKad JuTepaTypar,
«IIpoekTst POCHAHO», <«Hauowmepo-
OPUATUA B MUpPe», «3apyOesKHbBIN OMBIT»,
«B cMexXHBIX OTpacisax» W APYTUX IIy-
OnuKyeTcsa MH(pOPMAIIUSA IO PA3IUUHBIM
BOITpOCAM HAHOTEXHOJIOTUY 1 HAHOWHIY-
CTPUM:

— paspaboTka reopun (OPMUPOBAHUS IIPOYHOCTH U IIPO-
HHUIaeMOCTU HAHOCTPYKTYPHUPOBAHHBIX CUCTEM,

— 1po0JsieMbl IPUMEHEHUs HaHOMAaTepPUaJoB M HAaHO-
TeXHOJ’IOI‘I/Iﬁ B CTPOUTEJIBCTBE U CTPOUTEJIbPHBIX Ma-
Tepuajaax,;

— TeXHOJIOTHYEeCKHUEe IIPUHITUIIBI CO3JaHNA HAHOCTPYK-
Typ (pPaciiaBsl, 30JIb-TeJIEBLIN CUHTE3 U IP.);

— CO3JaHue HOBBIX (I)yHKHI/IOHaJILHI)IX MaTepuaJjioB
B cTpouTtesnbeTBe U JKKX;

— paspaboTKa MPUHIUIOB Ilepexona «0ecropAgoK-
IIOPAAOK» IIPU CO3JAaHUMN KOMIIOSHTOB C MCIIOJIB30-
BaHNEM CUHEPreTUKU U IPYTUX IIOAXO0/I0B;

— MH3YUYEeHHE PA3JIUYHBbIX TE€XHOJJIOTUYECKUX IIPUHIIM-
IIOB IIPpU CO3JaHUMN HAHOCHCTEM B IIPOMBIIIJIEHHOM
MIPOM3BOJICTBE;

— TEeXHOJIOTUU H3MeJIbUEeHUAd MHHEPAJbHBIX YaCTHIL
10 HAHOPa3MEPHBIX YPOBHEI;

— TEeXHOJIOTUA IIepeMellrnBaHuA cMeceil ¢ HaHOOAM-
CIIEPCHBIMU YaCTUIIAMM 1 METOAbI NX aKTUBAIIUU;

- MOHI/I(I)I/IK&ILI/IH BOOHBIX PACTBOPOB PA3/JIMYHBIX Ha-
HOpa3MepHBIX M400aBOK, HCIIOJb3yEeMbIX B CTPOU-
TeabcTBe U JKKX;

— HCcCJegOoBaHUA B 00JIaCT TOKCHUYHOCTHI IIOPOIIIKO-
BbIX HAHOMATEPHAJIOB;

— MeTajLIM4YecKasi apMmarypa, MOoAU(UIIMpPOBaHHASI
B IIpOIlecce M3TrOTOBJIEHUA HaHOPa3sMEPHBIMU MaTe-
puagamu;

— BOJIOKHA yIJIEPOAHBIE, 0a3aJbTOBbIE C HAHOPA3Mep-
HBIMU CTPYKTYPHBIMU XapaKTEPUCTUKAMU;

— 0eTOoHBI U PACTBOPHI, MOAU(MUITNPOBAHHBIE HAHOPA3-

MepPHBIMU JOOaBKaMU U AP.

3. What are the themes of the materi-
als published in edition?

In articles and in the information-
al issues «Events», «Patent Review»,
«Scientific and Technical Literature»,
«RUSNANO Projects», «Nanoevents
in the World», «Foreign Experience»,
«Allied Industries» of the electronic edi-
tion «Nanotechnologies in Construction:
A Scientific Internet-Journal» infor-
mation on different points concerning
nanoindustry and nanotechnologies is
published:

— nanostructured systems strength and pen-
etrability formation theory development; the
problems of application of nanomaterials and
nanotechnologies in construction and building
materials;

— technological principles of nanostructures cre-
ation (liquid melts, sol and gel synthesis); cre-
ation of new functional materials in construc-
tion and housing and communal services;

— development of transition principles «disor-
der-order» under creation of composites using
synergetic and other approaches;

— study of different technological principles un-
der creation of nanosystems in industrial pro-
duction;

— technologies of grinding mineral particles to
nanosized levels;

— technology of blending mixtures containing
nanodispersed particles and methods of their
activation;

— modification of aqueous solution of different
nanosized additives used in construction and
housing and communal services;

— research in powder nanomaterials toxicity
area;

— metal reinforcement modified by nanosized
materials during the manufacturing;

— carbonic and basalt fibers with nanosized struc-
tural characteristics;

— concretes and solutions modified by nanosized
additives and etc.
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DOAINKMAH
Bauecnas PyBumoBuy,
HAITMOHAJbHBIN
megeratr PUJIEM

B Poccuiickoit ®enepa-
uu, 4ieH Bropo
PUJIEM, nepBoIit
3aMeCTHUTEJb
npencemarensa TK 465
«CrpourenscTBo» Poccranmapra,
npodgeccop MI'CY

B cmamve «Hoévle akmue-
Hble U YMHble cmpoumamepua-
bl HA OCHO6€ HAHOMEeXHONL02UIL»
(http://www.nanonewsnet.ru/...
otekhnologii#...) «Poccuiickozo anek-
mpoxnnozo Hanoxcyprnana» paccma-
mpueaemcsa 00cMamo1iHo WUPOKUll
KpYyz Hanpaénenuill cmpouundycmpuu,
6 KOMOpPOM MAaK uiu UHa4e mozym
6bLmb 3a0elicmeo6aHb. HAHOMEXHOLO-
2uu.

Crancume, ecmov nu Kaxue-a1ub6o HoOp-
MmamuéHbvle 00OKYMeHmbl, peziameHmu-
pyrnuwue ucnonb3oéaHue HAHOMEXHO-
nozuil, u npozpammHbvle O0KYMeHMbL,
20e npocmampueéanace 6vL. cucmemHasn
nosuyusa zocydapcmea uau ompacau 6
obracmu cmpoumenbHblX HAHOMEXHO-
nozuii? Hnu amo nHekxoe Hepezramenmu-
PpO6aHHOe d6udceHue CHU3Yy, 0OCHOGAHHOE
AUWb HA KOMMepuecKol Idhdexmusno-
cmu, HeraHuu «He Omcmams om KOHKY-
penmoé»?

EBrenuii CenbIx, CTPOUTEND,
r. Baragusoctrox, — 20.09.2010 13:22

Brr coBepmienno mpaBbl. IIporecc mo-
CTeIIeHHOI CcTaHAapTu3alui, B OTCYT-
CTBME KOTOPOH NPOHMKHOBEHUE HOBBIX
IPOAYKTOB M TEXHOJIOTHMII B peabHYIOo
9KOHOMUKY OyZeT CyIleCTBeHHBIM o0pa-
30M 3aMe/IJIEHHO, BHAHOUHIYCTPUU NMEeT
KJIIOUEeBOE 3HAUYEHUE JIJIA €€ CTAHOBJICHUA.

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

The article «New active and
smart building materials made
on the basis of nanotechnologies»

(nnn: hitp://www.nanonewsnet.ru/...
otekhnologii#...) by Russian Nanojour-
nal published in « Nanotechnologiesin
Construction: A Scientific Internet-
Journal» was considered as a rather
broad range of lines of building indus-
try where somehow nanotechnologies
could be employed.

Could you tell if there are some nor-
mative documents that regulate nano-
technologies application, and program
documents which reflect state’s or in-
dustry’s system attitude to construction
nanotechnologies?

Or, in contrary, is it non-regulated
movement based only on commercial ef-
fectiveness, the desire for «to be as oth-
ers competitors are»?

Evgenij Sedyh, construction engineer,
Vladivistok

You are absolutely right. The process
of gradual standardization in the nano-
industry is of great importance for its
development, otherwise the penetration
of new products and technologies into
real economy will be considerably slowed
down. And there is no alternative for ac-
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M 3mech HeT aabTepPHATUBBI aAKTHUBHOMY
B3aMMOJENCTBUIO C MEXIYHAPOIHBIMU
OpraHuBalUuAMU MO CTAHAAPTU3AIUU U
CHeIUATN3UPOBAHHBIMU TeXHUYECKUMU
KOMUTETAMU IPOPUIBHBIX MEXKIYHAPOL-
HBIX TPO(MECCUOHAIBHBIX O0BbEIVHEHUN.
¥Y:xe akTuBHO paboratoTr TexHUUECKIE KO-
muteTsl CEN/BTWG 166 « HamorexHoJ10-
rum», ISO/TC 229 «CrangapTsl B o61acTu
HaHoTexHoJsoruii» , Komurera ASTME 56,
TexHMYEeCKTEe KOMUTETHI AMEPUKAaHCKOTO
HAI[MOHAJILHOTO WHCTHUTYTa CTAHIAPTOB.
IIpaBna, mepBbIi TAKOM OIBIT — pa3pabor-
Ky amepukaHcKoro craugapra E 2456-06
«TepMuHOJIOTHA IJIS HAHOTEXHOJOTUM» ,
B KOTOPO# IMIPUHUMAJU y4dacThe W AMOH-
CKUe CIIeIMaJNCThl, HEeJb3sA IIPU3HATh
BroJsiHe ynaunbIM. IloMuMo cBoell Kpaii-
Hell JJaKOHUYHOCTU (CTaHIapPT COAEPKUT
TOJBKO 13 TepMHUHOB U OIpEJeJeHUH),
JOKYMEHT OTJINYaeTCA OIpPeaeIeHHBIMU
BHYTPEHHUMHU IIpOoTUBOpeunmaAMu. Iloato-
My cJeoyeT TOJIbKO IIOIIPUBETCTBOBATH
U TOoJaep:KaTh cos3fgaHue TexXHUWUYEeCKOro
KoMuTeTa 1o cramgaptusdanuu «Hano-
TeXHOJOTUMU M HamoMaTepuaabl» THK 441
mpu PoccTaHgapTe, a Tak:Ke MHUITUATUBY
HayuHo-uccienoBaTeIbCKOTO IeHTPa o
U3YyYEeHUI0 CBOMCTB IOBEPXHOCTU, B3AB-
meMy Ha cebA TPy HOATOTOBUTH HAIUO-
HaJbHBIN cTaHgapT «HaHoTexHOMIOTHUH.
TepMmuHBI U onIpenesieHnA» . B pabore Han
9TUM CTaHAAPTOM IIPUHUMAJ ydacTue U
TK 465 «CrtpourenbctBo». Ceromua Pe-
JepaJbHOE areHTCTBO II0 TeXHUYECKOMY
peryJaupoBaHUI0 U MeTpoJioruu pabora-
eT HaJ IIepPecMOTPOM AeHCTBYIOIIUX HOP-
MATUBHBIX JOKYMEHTOB C IeJIbI0 CHATUA
UMEIOIUXCSA B UX TEKCTe OrpaHUYEeHUH
IS IIPUMEeHeHUSA HOBEWIINX HAHOMOIM-
(hunmpoBaHHBIX CTPOUTEIHHBIX MaTepUa-
J0B. Ily6iuKammuy cCOOTBETCTBYIOIIUX U3~
BellleHU 00 oToil padoTe MOKHO HAUTH
Ha mopTaje www.gost.ru .

tive cooperation with international or-
ganizations on standardization and with
specialized technical committees of pro-
file international vocational associations
in this case. Technical committees CEN/
BTWG 166 «Nanotechnologies», ISO/TC
229 «Standards in Nanotechnologies»,
Committee ASTM E 56, Technical com-
mittees of American National Institute
of Standards and Technologies have been
already working intensively. To be truth,
the first experience — development of
American standard E 2456-06 «Termi-
nology for Nanotechnologies», by the
way Japanese specialists also took part
in this process, can’t be considered as a
completely successful one. Besides its
extreme brevity (the standard contains
only 13 terms and definitions), the docu-
ment had certain inner contradictions.
That is why one should greet and back
the creation of Technical committee on
standardization «Nanotechnologies and
nanomaterials» TC 441 attached to Ross-
tandart, as well as initiative of Research
Center on studying surface characteris-
tics which undertook to prepare National
standard «Nanotechnologies. Terms and
definitions». TC 465 «Construction» also
took part in the development of the stan-
dard. Today Federal Agency on Techni-
cal Regulation and Metrology is working
over revision of present normative docu-
ments in order to remove the restrictions
from the text and apply the newest nano-
modified construction materials. You
can see information relating to this work
at the webportal www.gost.ru.
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Ha cezodnawHuii Oenv npobrema
60pv6BL Cc 6UpyYcamu u baxkmepuimu npu-
obpena 2znobanvruvlii xapaxmep. Mnozo
KomnaHul-npou3éodumeneil npednaza-
10m c60u peuleHusl, HO, K CONCANEeHUIO,
6 pade ciyiaeé oHU MAN0IPPeKmueHbvL.
Haubonee appekmueHbLMU ABNAIOMCA
npogunaxmuieckue cpedcméa, KOmo-
pule obradarom He MmoOnbKo baxmepu-
YUOHBLMU CE0UCMEaMU, HO U NPONLOHZU-
pyrowum deiicmeéuem. Ecmv nu nHoévle
pas3pabomru, OCHO6AHHbLE HA HAHOMEX-
Honozuax, 6 amoiu obaacmu? Hmerom-
CA U HAHOKPACKU U HAHOTMOKPbIMUA
¢ anmubaxmepuanvHovim 3IPpdpexmom?
Hacrkonvko peanvho npumeneHue no-
006HbBLX NPOOYKMOE 6 MedUYUHCKUX
yupedrcoeHuax 0nsa peMOHmMHbLX pabom?

Banepwuii, cTyIeHT MEIUITTHCKOTO
yuuBepcutera — 21.09.2010 12:46

Ha, romeuno. HambGosee uacTto mpu-
MEeHAIT MaTepuajbl ¢ aHTHOAKTepuab-
HBIM JOeHCcTBHeM Ha OCHOBe (oToKaTa-
JUTUYECKOro AuMoKcuma turtaHa. Ilocie
OTKpbITUA B 1972 rogy ¢oroceHcubumIm-
supytoero ahderra TiO, B mpomeccax
BJIEKTPOJIM3a BOJLI ¢ oOpasoBanumem H,
u O, pororaranus TiO,-HanOUacTHIAMU
M3y4YalT C TOUKU 3PEHUA IPEeBPAIIeHUA
COJIHEUHO! 9YHEePrud B XHUMHUUYECKYIO.
OpnHa 13 TJIaBHBIX ITeJIe NCI0Jb30BaHUA
9TOro 3(p(peKkTa — YHUUTOKEHUEe BPEeTHBIX
BeIlleCTB U MHUKPOOPTraHM3MOB B BOJe U
armocdepe. B sTomM cMBICTIE HAHOYACTHU-
ubl TiO, u3-3a cBOE!l XMMWYECKON CTa-
OMJIBHOCTH, HETOKCHUYHOCTH, BBICOKOM
PeaxkIuOHHOM CIIOCOOHOCTHY MPeaCTaBIIs-
IOT cOo00l IPaKTUUYECKU HAeaIbHbIe BhI-
coKoa(p(peKkTUBHBIE (POTOKATAIN3ATOPHI.
doTo0OpPa3zoBaHHBIE DJIEKTPOHBI M «IbIP-
ku» B npucyrcrBuu O, u H,O renepu-
PYIOT aKTUBHBIE KHUCJIOPOACOAEPIKAIITe
vactunsl — O,- 1 OH-paguKabsl cOOTBET-
CTBEHHO.

Today the problem of viruses and bac-
teria controlbecame global. Many indus-
trial manufacturers offer their solutions
for this but unfortunately in some cases
they are of low efficiency. The most ef-
fective preventives are those which have
not only bactericidal action but also an
extending one. Are there new develop-
ments based on nanotechnologiesin this
field? Are there nanopaints and nano-
coatings with an antibacterial effect?
How real is to apply similar productsin
medical institutions for repairs?

Valery, student of a medical university

Definitely, yes. The mostly used mate-
rials with antibacterial action are made
on the basis of photocatalytic titanium
dioxide. After 1972 when photosensitiz-
ing effect of TiO, in the processes of wa-
ter electrolysis with formation of H, and
O, was discovered photocatalysis with
nanoparticles of TiO, is being studied
from the standpoint of transformation
of solar energy into chemical energy. One
of the main targets of this effect appli-
cation is to destroy harmful substances
and microorganisms in the water and
atmosphere. In this sense nanoparticles
of TiO, due to their chemical stability,
non-toxicity, and high reaction ability
are practically ideal high-efficient pho-
tocatalysts. Photoformed electrons and
«holes» when O, and H,O are presenting
generate active oxygen-containing par-
ticles — accordingly O,- and OH-radicals.

TiO, — photocatalysts have consid-
erable potential in oxidation of a wide
range of organic materials including

e (]
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TiO,-poToraTammzaTopbI 00J1amaioT
3HAUUTEJILHBIM IIOTEHIIAJIOM B OKUC-
JIEHUW IIIUPOKOTO pPsAJa OPTaHUYECKUX
MaTepuajJoB, BKJIOUAsA XJIOPUPOBAHHBIE
opraHnyecKue COeIWHEHUs, B TOM YUC-
Jle IUOKCHHBI, IIPUYEeM B IIpoIleccax 00-
pasymoTrcsa Oe3BpemHbIEe COeNUHEHUS, Ta-
kne Kak CO, u H,O. Ilpu moriomennn
COJIHEUHOU sHeprum uau ¥y P-usjayuyeHus
TaKkue CUcTeMbl 3(D(PeKTUBHBI Jarke IPU
pasbaBIeHHBIX KOHIIEHTPAIUAX TOKCHUY-
HBIX PeakTaHTOB B aTmoclepe U BoIe,
B TOM YMKCJI€ II0 OTHOIIEHUI0 K MUKPOOP-
raHu3MaM.

K HacTosmemMy BpeMeHU JOCTUTHYT
00JIBITION TpoTrpecce Ipu pa3paboTKe CTPO-
UTEJBbHBIX MaTepHuaJioB, COJePKaInuxX
no6asku TiO,-HaHOUYACTHUI], TAKUX, KaK
KpacKu, cIelraJbHbIe IIeMeHThI, CTPOU-
TeJIbHBIE PACTBOPBI, CAMOOYUIIIAIOIIITE-
cA KepaMUYecKue IIJIUTKH, MaTepUasbl
1 KOHCTPYKIINHU, JOPOKHBIE MOKPBITHUA,
BO3IyXOOUMIITAIONIEe MaTepUaibl 1 KOH-
CTPYKIIUM, aHTHUOaKTepHaibHLIE MAaTe-
puaiabl U KOHCTPYKIIMM, COCTaBBLI U OT-
JIeJIOUHbIe MaTepUuasibl AJA HapPYKHBIX
U BHYTpeHHuUxX pabor m T. A. OcobeHHO
pacIpocTpaHeHO IIpUMeHeHne TaKuX cBe-
TOYYBCTBUTEJIbHBIX KaTaJIM3aTOPOB IIPU
(hopMUpPOBAaHUM CAMOOUUIIAIOIUXCA IO~
BEPXHOCTEN 3a CUeT OTKPBITOTO ABJIEHUS
CYyIeprugpo@UIIbHOCTH, YTO TO3BOJAET
MOAIEP:KUBATh UX 9CTETUUYECKUI BUJ He-
W3MEHHBIM B TeUeHU’e MPOJOJI:KUTEIbHO-
'O BpEMeHM.

B xauecTBe erre ofHOTO IPUMepPa MOXK-
HO TPUBECTH NIPUMEHEeHUe HaHOUYACTUIL
cepebpa, o0JamaoIMuX YHUKAJIbHBIMU
OaKTepUIIUIHBIMI CBOMCTBaMu. bBakTre-
pUIlUIHbIE CBOMCTBa cepedpa M3BECTHBI
n3naBHa. BCIIOMHUTS JKe 0 HUX IPUIILJIOCH
TOJIBKO ceiluac, Korjga IOABUJINCH U CTa-
JIA IIIUPOKO PACIIPOCTPAHATHCA IIITAMMBI
OaKTepuil, yCTOMUNBBIX K AaHTUOMOTHIKAM.
B wacTHOCTH, GOJBIITYI0O OIACHOCTD IIPE-

chlorinated organic compounds and diox-
ins, harmless compounds at that CO, and
H,O are formed in the processes. When
absorbing solar energy or UV-radiation,
such systems are effective concerning
microorganisms and even if there are di-
luted concentrations of toxic reactants in
the atmosphere and water.

By now great progress in develop-
ment of construction materials contain-
ing TiO,-nanoparticles additives such as
paints, special cements, mortars, self-
cleaning ceramic slabs, materials and
structures, pavements, air-cleaning ma-
terials and structures, antibacterial ma-
terials and structures, compositions and
finishing materials for interior and ex-
terior works and etc. has been achieved.
Especially such photosensitive catalysts
are widely used when forming self-clean-
ing surfaces due to open phenomenon of
superhydrophilicity that allows them to
maintain aesthetic appearance in perma-
nent state for a long time.

Another example is the use of silver
nanoparticles having unique bactericidal
characteristics. Bactericidal characteris-
tics of silver have been known since the
ancient times. But only now we have rec-
ollected them because the new cultures
of antibiotic-resistant bacteria appeared
and began to spread widely. Especially
methicillin-resistant golden staphylo-
coccus (MRSA) is of the great danger as
generally people become infected with
it in hospitals. According to specialists’
data, mortality among people infected
with MRSA exceeds 30% .

The size of silver nanoparticles var-
ies from 10 to 30 nm. Researches showed
that they kill up to 150 cultures of bac-
teria and other microorganisms with-
in 30 minutes. For example, Bioni CS
GmbH, Oberhausen provided three Mos-
cow hospitals with coatings made on the
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CTaBJIIET  METUIUJIJINH-PEe3UCTeHTHBINA
doaoTucThiii ctaduiaokokk (MRSA), xo-
TOPBIM JIIOAM 3apasKaloTcs B OCHOBHOM B
oonbaHHUITaXx. CMEpPTHOCTD cpeayu MHMUIU-
poBanHBIX MRSA, mo cBueTeILCTBY CIIe-
IUAJINCTOB, npeBbimiaeT 30% .

HanouacTuiibl cepebpa MMeOT pasme-
pui oT 10 mo 30 um. Kak mokasaniu ucce-
IoBaHUdA, B TeueHne 30 MUH OHU yOMBAIOT
1o 150 BumoB 6aKTepUil U APYTUX MUKPO-
opranusmoB. Hampumep, ¢upma Bioni
CS GmbH u3 O6epxayseHna mocraBujia 1mo-
KpBITHE Ha HaHOCEePeOPSAHOI OCHOBE B TPU
MOCKOBCKHME KJIMHUKU. Takoe MOKPBITHE
IJIs cTeH obJamaeT 0aKTePUIIUIHBIM JIei-
CTBUEM, IIPEIATCTBYSA PacIIPOCTPAHEHUIO
3ab0JIeBaHUII.

«3I0POBBIE» BK30IPOTE3HI (OaKTEpPU-
IMUIHBbIE TIOKPBITUS), CAJI(ETKN, cIelua-
JINBUPOBAHHBIE OJIEK a4, KPACKU U APYTHUe
HaHOMOAU(UITMPOBAHHBIE  MaTEPUAJbI
CTaJIu TOCTYIIHBIMH y:Ke cerogHs. B uact-
HOCTH, cIenuaaucTbl WHCTUTyTa IIpU-
KJagHoli HaHoTexHosoruu wu JlabGopa-
TOPUU TPUOOTEXHOJOTUN pPaspadoTaau
HAHOKOMIIOBUIIMOHHBIE MaTepuabl Ha
OCHOBE OPraHOIJIMH, MOIAU(PUIIMPOBAH-
HBIX KaTaMWHaMi X HaHOUYACTHUIIAMHU Ce-
pebpa. Pa3paboTKy penenTypbl U TEXHO-
JIOTUM TIPOMU3BOJICTBA TAKMUX ITOKPBITUHA
MIPOBOAUJIN IIPU HEIIOCPEeICTBEHHOM yda-
cTuu PeyTOBCKOTro 9KCIIepUMEeHTaJIbLHOTO
3aBojJla 9K30IIpoTe30B. Ilpexamosmaraercs,
YTO HOBOE IIOKPBITHE OYyAyT MIpOAaBaTh
B anTeKkax B Buje OaKTEePUIIMIHBIX OMH-
TOB, caJI(DETOK, ILJIacCThIPE, a TaKKe
CTePUJIbHBIX THUIICOBBIX MEIUITMHCKUX
OuHTOB. KpoMe TOT0, HOBYIO TEXHOJIOTHIO
MOJKHO IPUMEHSATH ITPU ITPOU3BOICTBE 3a-
IIUTHOM U JIeueOHO 04Kl PA3JIMTUYHOTO
HasHAUYeHUs.

CoBmecTHO co crernumaaucrtamu HIIO
«PanbKko» U WMHCTUTYTa 9JIEKTPOXUMUU
um. A.II. ®pymruna PAH B BoImenas-
BaAHHBIX OpPraHMW3aIMAX NPOBOAUIN pa-

nanosilver basis. Such coating for walls
has bactericidal action preventing from
diseases spreading.

«Healthy exoprosthesis» (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-
dages. Moreover new technology can be
applied in production of protective and
medicinal clothes for 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-base paint raises its bioactivity.
On the surfaces treated by such paint
concentration of colon bacillus and legio-
nella rapidly comes down (until total de-
struction within up to four hours). The
uniqueness of the paints is multy-func-
tional prolonged bioactivity (fungicidal,
bactericidal). The paints not only pro-
tect coated surfaces from biodestruction
(biocorrosion, putrefaction) but also give
new prospects for interior design.

Today silver nanoparticles are actively
used in cosmetics, health and beauty aids
(tooth paste), disinfectants and etc.
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0OTBHI II0 IIPUMEHEHUI0 HAaHOKOMIIO3UTOB
B TPOM3BOJACTBE JAKOKPACOUYHBIX MarTe-
puajoB. YCTAaHOBJIEHO, UTO mobOaBjeHUE
KOMIIO3UITMOHHBIX MaTepPHUaJioB ¢ HAHOYA-
cTuilaMu cepedpa B BOJIO9MYJILCHUOHHYIO
KpacKy IIOBBIIIaeT ee OMOaKTHUBHOCTD.
Ha moBepxHOCTAX, OKpAaIlIeHHBIX TaKOM
KpacKoii, ObICTPO CHUKAeTCs (0 ITOJTHOM
rubeyin B TeueHHe He 0oJiee UeThIpexX ua-
COB) KOHIIEHTpAaI A OaKTepuil KUIITeUHOMR
MaJIOUKU U JIETUOHEJJIbI. ¥ HUKAJIbHOCTh
KpacoKk — B KOMILJIEKCHOW HPOJIOHTUPO-
BaHHOI OmMoaKTUBHOCTHU ((PDYHTUIIUITHOM,
OakTepunugHoit). Kpacku He TOJIbKO IIpe-
IOXPaHAT MOKPLIBaeMbIE€ ITOBEPXHOCTU
oT 6uomecTpyKIuu (0MOKOPPO3UU, THHUE-
HUSA), HO 1 OTKPBIBAIOT HOBLIE ITEPCIEKTHU-
BBI JIJISI AU3aiiHa MHTEePLEPOB.

Hanouactuiibl cepebpa cerogHsa ak-
TUBHO MCIIOJIb3YIOTCSA B KOCMETHUKE, Cpe-
CTBax rUrueHsbl (3yOHOI macre), Ae3snHpu-
IUPYIOIUX CPEJCTBaX 1 T. I.

Yeaxncaemore konnezu!

Pacckancume, nosxcanyiicma, o no-
A0oicumenvbHom onslme npumeHeHua
HAHOMEXHON02UlL 6 cmpoumenscmaee,
00 UCnOAbL306AHUU HAHOMEXHONLOZUY-
HO20 Ccblpba 0 cmpoumenvHol UHIY-
cmpuu.

Cepreit BiiacoB, nH;KeHepP-CTPOUTEb —
21.09.201019:01

Yeasncaemvie xonnezu!

IIpusedume, noxcanyiicma, npumepovL
co30aHua meopemuiecKux u npaxmude-
CKUX OCHO68 NPUMEHEHUA HAHOMEXHONO-
2ull 6 mamepuanax.

Kapnos Bragumup HukosraeBuu,
JIOKTOP TeXHUYECKUX HAYK, IIpodeccop —
21.09.2010 19:03

Dear colleagues!

Tell us, please, about positive expe-
rience of implementation of nanotech-
nologies in construction and about use
of nanotechnological raw materials in
construction.

Sergei Vlasov, construction engineer

Dear colleagues!

Please, give some examples showing
creation of theoretical and practical
fundamentals for application of nano-
technologies in materials.

Karpov Vladimir Nikolaevich, Doctor
of Engineering, Professor —
21.09.2010 19:03
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Yeasncaemvie ywacmnuru rongepen-
yuu!

Ymo BwvL mosceme cka3amsv o npume-
HeHUuU HaHOoMOoOupuramopoe 6 Gemon-
HBLX KOMNLOZUYUAX, KEPAMULECKUX U CU-
AuKamHuoulx mamepuanax?

IIporun C.JI., nHKeHEeP-TEXHOJOT —
21.09.201019:04

Yeasxcaemvie konnezu!

Kaxoev. npuopumemnvie Hanpaeéne-
HUA 6 061aCMU CO8PeMEHHbLX HAHOMEeX-
HONLO2UllL 6 omevwecmeeHHOU U 3apybedic-
HOU Hayke u npakmuke?

Cupopenko [0.B., KaHAUAAT TEXHUUECKUX

HayK, oueHT Kadenpsl « CTpouTesbHbIE MaTe-

puansi» Camapckoro TACY — 21.09.2010 19:05

Yeasncaemovie ywacmuuxu kongepen-
yuu!
Hmeemca nu y Bac ungopmauus
0 docmuicenunax HaAaHOUHIYycmpuu 6 06-
aacmu cmpoumenvcmea 3a pybezxpcom?
I'ycapenko B.H., npenodasamedb,
2. Openoype — 21.09.2010 19:05

O63opHasdg craTbd II0 IIPUMEHEHUIO
HaHOMATEepuaJioB U HAHOTEXHOJOTHUM
B CTPOUTEJBCTBE Oblja OMyOJMKOBaHA B
NurepHer-:xypHaie «HaHoTexHOJIOTUY B
crtpouteabeTBe» (Ne1-2,2009). IlepeueHnb
TJIaBHBIX HAYYHO-MCCJIEOBATEIbCKUX pPa-
00T, BBITIOJHAEMBIX CETOIHA 3a PyOeskoM
B 00JIaCTH CTPOUTEJHLHBIX HaHOMAaTepua-
JIOB ¥ HAHOTEXHOJIOTU, TOCTATOUHO IITH-
POK ¥ BKJIIOUAET:
¢ BbBICOKOTEXHOJIOTUYHBIE KOHCTPYKII-

OHHBIE MaTepPUaJbl — HAHOCTPYKTYPHAS

MoAu(MUKAIMA CTAJIN/METAJJIOB, Kepa-

MUKW /CTeKJIa, IIOJNMEpPOB, IeMeHTa/

0eToHa, KOMIIO3UTOB uepe3 yIpaBJie-

HUe IIPOM3BOJACTBEHHBLIM IIPOIIECCOM

WJIM WCIIOJIb30BaHME HAHOYACTUIL, Ha-

HOTPYOOK 1 HaHOI00ABOK.

Dear participants of the conference!
What is your opinion about applica-
tion of nanomodifiers in concrete com-
positions, ceramic and silicate materi-

als?
Pronin S.L., mechanical engineer

Dear colleagues!

What are priorities in the field of
modern nanotechnologies in domestic
and foreign science and experience?

Sidorenko Y.V., Ph.D. in Engineering,
Associate Professor of the Chair «Building
materials», Samara State University

of Architecture and Civil Engineering

Dear participants of the conference!
Do you have any information about
achievements of nanoindustry in for-
eign construction?
Gusarenko V.N., lecturer, Orenburg

The review concerning application of
nanomaterials and nanotechnologies in
construction was published in Internet-
journal «Nanotechnologies in Construc-
tion: A Scientific Internet-Journal»
(Ne 1-2. 2009). The list of the main re-
searches being carried out today in for-
eign countries in the field of construc-
tion nanomaterials and nanotechnologies
is rather broad and includes:

e High performance structural materi-
als — nanostructural modification of
steel/metals, ceramics/glass, poly-
mers, cement/concrete, and compos-
ites through industrial process control
or using nanoparticles, nanotubes or
nanoadmixtures.
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¢ JlonumaHue sABJIEeHUI B HaHOIIKAaJe-
HAHOCTPYKTYPE M UX IPOSABJIEHUA B OT-
HOIIIEHUW MAaKpOCBOWCTB (Hampumep,
B rujpaTaiuu, ycajake, CTapeHUU U T. [I.)
C MICIIOJIb30BaHMEM HOBBIX METOOB.

¢ (DyHKIMOHAJbHBIE TOHKHE ILJIEHKU/
MOKPBITUS, MHOTOKPATHO ITOBBIIIIAO-
e KauecTBa MaTepHaJiOB, HAMPU-
Mep, UX ONTUYECKUe, TeIlJOBbIEe CBOM-
CTBa, [OJITOBEUYHOCTh, MCTUPAEMOCTD,
COTIPOTUBJIAEMOCTD BO3JIEICTBUAM,
obecrieunBaIOIIie CBOMICTBA CAMOOUM-
IIeMOCTH, IIPEISATCTBYIOIIUe HaHece-
HUIO HaAIIVCel Ha CTEHBI U T. I.

® Hosnle MHOTO(YHKIIMOHAJIIbHbIE MaTe-
pHaJIbl 1 KOMIIOHEHTHI — U30JIMPYIOIIe
asporenu, sPdeKTuBHBIE (GUIBTPHI/
MeMOpaHbl U KaTaJIu3aTOPhbl, caMo3a-
JleunBaIoOIecsa MaTepuaJbl.

® Hosnle mgaTumKm, ycTpoucTBa u ObI-
CTPOAeHcTBYyOIIE IIPUOOPBI, obecIie-
YyBaloOIe YJYUYIIeHHBIH KOHTPOJIb
COCTOAHUA KOHCTPYKIUU U YCJIOBUMN
OKpYKaloIlel cpeabl, a TaKKe CIIoco0-
HOCTBb CAMOIIPUBEIeHU B JIeficTBUE.

® JHepreTuKa AJSA YCTOMYUBOTO PAa3BU-
THA, 00ecIIeuynBaIoNias OXpPaHy OKpYyKa-
folTelt cpesibl — HOBBIE TOILIMBHBIE SUeii-
KU, 9Heproa(eKTuBHOE OCBeIleHue,
crenuaJbHad N30JAIUA U 3aCTeKJIeHNe,
OUVICTUTEJIV 3aTPA3HEHUN U T. 1.

Muorue me:xmgyHapomgHLIE IIpodeccuo-
HaJbHBIE OPraHU3aIlNN CO3aaJau padoune
KOMUTEThI, KOMUCCUY U TPYIIIILI, aKTUB-
HO pabOoraromiue B 9Toir cepe. OguH 13
rakux KomuteToB — TC 197-NCM — 6b1a
co3maH, HampuMep, MeXKIyHapOAHBIM CO-
I030M SKCIEPTOB U JiabopaTopuii B 00.Jia-
CTHU CTPOUTEJbHBIX MATEPUATIOB, CUCTEM
u kKoHcTpyknmii (PUJIEM). Boaboi
0o0beM paboT IPemaycCMOTPEH ILJIaHAMU
TexHuueckoro komurera « HamorexHoo-
ruu B 0etoHe» ACI 236D AmepuKkaHCKOTO
UHCTUTYyTa 6eTOHA.

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

¢ Functional thin films/coatings — much
enhaced performance in, e.g. optical,
thermal, durable, abrasion resistant,
self-cleaning, anti-graffiti, etc.

¢ New multifunctional materials and
components — isolating aerogels, ef-
fective filters/membranes and cata-
lysts, self-repairing materials.

e New sensors, devices and smart instru-
ments providing improved monitoring
of structural and environmental con-
ditions as well as self-actuating capa-
bility.

e Sustainable energy, environment ap-
plication — new fuel cells, energy-ef-
ficient lighting, special isolating and
glazing, pollutants cleaners, etc.

Many international vocational orga-
nizations created committees, commis-
sions and groups actively working in
this sphere. For example, one of them
is TC 197-NCM - was founded by Inter-
national Union of Laboratories and Ex-
perts in Construction Materials, Systems
and Structures (RILEM). Great scope of
works is provided by the plans of Tech-
nical Committee «Nanotechnologies in
Concrete» ACI 236D by American Con-
crete Institute.

The results of national and interna-
tional researches were much discussed
during three large international sym-
posiums on nanotechnologies in con-
struction (in 2003 — Paisley, Scotland,
in 2005 — Bilbao, Spain and in 2009 —
Prague, Czech Republic) and as well as
during some international forums on
nanoscience, nanomaterials and nano-
technologies.
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PesynbTaThl HAITMOHAJIBHBIX U MEKIY-
HaApPOMHBIX WCCJIEJOBAaHUIN aKTHUBHO 00-
CYKIAJM Ha TPEX KPYITHBIX MEKIYHAPOI-
HBIX CUMIO3WYyMAaX II0 HAHOTEeXHOJIOTUAM
B ctpouTenbeTBe (B 2003 r. — B Ilaiicin,
ITornaugusa, 8 2005 r. — 8 Buanb6ao, Uc-
naguda u B 2009 r. — B IIpare, Yexus),
a TaK/Ke Ha pAfe MeXIYHaApOAHBIX (o-
PYMOB IO HaHOHAyKe, HAHOMAaTepuaJaM
Y HAHOTEeXHOJIOTUSAM.

CoBpeMeHHBIN IIporpecc B obJacTu Ha-
HOTEXHOJIOTUH IT03BOJISET HAAEATHCA, UTO
y:Ke B HACTYIUBIIIEM OEeCATUJIETUN MHO-
rme 3ajJauyM, Ha CEeroJHA IIPeICTaBJIA0-
muecs (paHTaCTUYECKUMU, OYAYT yCIIel-
HO PeIleHbl.

CBUAETETHCTBOM JTOMY  ABJIAIOTCH
O0oJIbIIIIE HAIIMOHAJBbHBIE IIPOEKTHI IO
PasBUTHUIO HAaHOMATEPUAJIOB M HAHOTEX-
HOJIOTUH B CTPOUTEJBCTBE, Pean3yeMble
B EBpomeiickom coobimectBe, CIITA, Ka-
Hazge, ABcrpanun, dnouun, Kurae u pange
IPYTUX CTPaH.

Tak, npu3HaBas OrPOMHBIN ITOTEHITAJ
¥ BayKHOCTb HAHOTEXHOJIOTHUH IJIS CTPOU-
TeJbHOTO ceKTopa, EBponeiickas Komuc-
cus B xkoHIle 2002 roga omobpuiaa puHAH-
cupoBanue IIpoexkra GMA1-2002-72160
«NANOCONEX». Ogna 3 riaBHBIX 3a-
Jad yKas3saHHOTO IIPOEKTa — aHaJU3 CO-
BPEMEHHOTO COCTOAHUA HAHOTEXHOJIOTUHA
B CTPOUTEJBHCTBE, OIlEHKA TEKYIIEero pas-
BUTUS, IOHUMaHUA OyAyIIero IMoTeHIua-
Jia OT IPUMeHeHUsT HAHOTeXHOJOTUH AJIs
CTPOUTEJILCTBA 1 IIOCTPOEHHOM OKPYIKaI0-
el cpesbl, a TaKKe paspaboTKa HOJITo-
cpouno#i [loposxkHoit KapThl «HawmoTex-
HOJIOTUU B CTPOUTEJILCTBE» U MOANEPIKKA
COOTBETCTBYIOIIEN HAYYHOU MPOTrPaMMBbI.

Modern progress in nanotechnologies
let us hope that decade which has already
come will see how the problems seem-
ing incredible today will be successfully
solved.

That is proved by the large-scale na-
tional projects on development of nano-
materials and nanotechnologies in con-
struction being realized in European
community, USA, Canada, Australia,
Japan, China and some other countries.

Thus, late 2002 saw how European
Commission having admitted great po-
tential and importance of nanotechnolo-
gies for construction sector, approved
financing of Project GMA1-2002-72160
«NANOCONEX». One of the main tasks
of mentioned project is to analyze state-
of-the art of nanotechnologies in con-
struction, to evaluate current develop-
ment and understanding future potential
from the use of nanotechnologies in con-
struction and in actual environment as
well as to elaborate long-term Road map
«Nanotechnologies in construction»,
and to support corresponding scientific
program.
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KAJIIOSKHBIN
Cepreii
BaagumupoBuu,
OTUPEKTOP
oernapraMeHTa
HAYYHO-TeXHUYECKOI
9KCIEePTHU3bI,

YJIeH MPaBJIeHU s

I'K «PocHaHOTEX»,
IOKTOP XMMHUYECKHX HaYK, mpodeccop

Celluac wupoxo pexnamupyemces uc-
nonv3oeéanue HAHOMeXHON02UU 6 00-
poxcnom cmpoumenvcmee. Coémecmnoe
npednpuamue «YHUKom», c030aHHOE
POCHAHO, donxno npou3éodumsv Ha-
HOMOOU(puyupoeannvie acganrvmode-
monHble cmecu. Koz0a 6 npou3éodcmee
ucnoanv3yemca menxoducnepcrHvie no-
POWKU pe3uHb,, MO 603HUKAem 60-
npoc — MOMCHO U OmHecmu maxue 6ank-
MexHOoN02UU K HAHOMeXHOoN02ZUAM?

H3zsecmHo, umo npu sxcnayamayuu
00poICHO020 NOKpbimua 601bUO0e 3HAYe-
HUe umeem Mopo30YCmMoli4iu60cmy.

Helicmeumenvrno nu marxue noxkpoi-
mus o06aadaom nNO6bLULEHHBLMU Xa-
paxmepucmurxamu? Hackonvko u3-
mMenaemca yeHa maxKux nokpvimuil?
Ananusupoéanucev 1u omoanénHnbvie no-
caredcmeusn ux ucnoav3oeanus (écnom-
HuMm énuanue coneil, komopvie 6 CCCP
ucnonv3oeanucy 0na yckopenua pabom
npu cmpoumenvcmee, a 6emonHble U3-
denusa enocnedcmeéul paccouinaiucy
panvute 6pemenu). He 6ydem nu u 30eco
nodo6nwvLx npobaem? Cnacubo.

dnyapa AGaKyMoB, acIIUPaHT,
r. Cankr-Ilerep6ypr — 16.09.2010 11:58

VYBakaeMbIr Amyapn, criacubo 3a Barmu
Bonpockl. OTBeuy Ha HUX IO ITYHKTaM:

1. «Moxno au omunecmu 6ank-
MexXHONL02UU K HAHOMexXHono2uam? ».

KALIUZHNIY

Sergei Vladimirovich,

Director of Scientific and Technical
Commission of Experts,

Board Member of SC «Rosnanotech»,
Doctor of Chemistry, Professor

The use of nanotechnologies in road
construction is being broadly advertised
now. RUSNANO created joint enter-
prise «Unikom» to produce nanomodi-
fied blacktop blends. When fine disperse
rubber powders are used in production
there is always a question — can such
bulk technologies be referred to nano-
technologies?

It is known that freeze resistance is
of great importance when road is oper-
ated.

Do really such roads have improved
characteristics? How much does their
cost vary? Were the long-term results of
their use (let’s remember the influence
of salt used in USSR in order to hasten
the construction works and as a result
concrete products cameto ruin too soon)
analyzed? Is it possible to have similar
problems in this case?

Thank you!

Eduard Abakumov, post-graduate student,
Saint-Petersburg

Dear Eduard, thank you for your ques-
tions. I’ll answer its by points:

1. Can such bulk technologies be re-
ferred to nanotechnologies?
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BapuaHTOB mmosryueHU s MEJIKOAUCIIePC-
HOU pe3WHBI JOCTATOYHO MHOTO, IPOAYKT,
MoJIydyaeMbIi B KasKIOM U3 HUX, OTJINYA-
eTcs KaK MUCIIePCHOCTHIO ITOPOINKA, TaK
U IPYTUMU XapaKTepUCTHUKaMU, HaIpU-
Mep, CIIOCOOHOCTHIO CMEITEHU I C OUTYMOM
0e3 BapKu, CTENEHbIO K NeBYJTKAHN3AI[UN
u T. A. IlosTomy Bce 0e3 HMCKJIIOUEHUA
MIPOAYKTHI OTHECTU K HAHOTEXHOJIOTHAM
HeJb34.

OCHOBHOM KOMIIOHEHT YIIOMSAHYTOTO
mMoau(UKaTOpa « YHUPEM» — aKTUBHBIN
IIOPOIIIOK JUCKPETHO JIeBYJIKaHU3UPO-
BaHHOU Pe3WHBI — IIOJIYYAIOT ITyTEeM Iepe-
paboTKM W3HOIIEHHBIX AaBTOHOKPBIIIEK
¥ /UJIA OTXOJOB PE3UHOTEXHUUYECKUX U3~
IeJIUH MEeTOIOM BBICOKOTEMIIEPATYPHOTO
casurosoro usmenabuenus (BCU) B cme-
MUaJN3UPOBAHHBIX YCTAHOBKaxX — PoO-
TOPHBIX AucIiepraTopax. [laHHBIN MeTOx
U3MeJbUeHUA CUHTETUUECKUX U IPUPOI-
HBIX IIOJIMMEPOB, IIOJUMEPHBIX KOMIIO-
BUTOB U MX OTXOJOB OBLI OTKPHIT B UH-
crutyre xumuueckou ¢pusuxku AH CCCP
B Hauajge 1980-x romos. OTKPBITHIO Me-
TOoZa TPEAINeCTBOBAJM MHOTOJIETHUE
(byHmamMeHTaIbHBIE HCCJIEIOBAHUS IIJa-
CTUYECKOTO TeUeHHSA IIOJUMEPHBIX Ma-
TEPUAJIOB B YCJOBUAX DKCTPEMAJIBHBIX
BospericrBuii. Merogq BCHU ocuoBaH Ha
SIBJICHUY MHOKECTBEHHOTO pPacTpPecKu-
BaHWA MaTepuaJia M pa3pylnieHusa ero Ha
OTHeJIbHBIE YaCTUIIbI B YCJIOBUAX WHTEH-
CUBHOTO CYKATUSA W OJHOBPEMEHHOTO Je-
(opMupoBaHUA CABUTOM IIPU OIITUMAJIb-
HO BBICOKHUX TeMIlepaTypax (Hampumep,
B TeMIepaTypHOM HMHTepBaJje IpealliaB-
JIeHUS KPUCTAJJINYECKUX W amMopdHO-
KpuUcTasinuecKkux wmarepuajoB). Ilpu
9TOM MaTePHUAJI ITIOJHOCTHIO pa3pyIiaeTcs
U IIpeBpalaeTcsa B BHICOKOAMCIEPCHBIN
MMOPOIIIOK, XapaKTepPU3YIOMIUNACA BBICO-
KOM XMMHUYECKOl aKTUBHOCTBHIO, Pa3BU-
TOU MMOBEPXHOCTBHIO YACTHUIl U UX MEJIKO-
0JIOUHO CTPYKTYPOI.

— There are plenty of methods for
manufacturing fine dispersed rubber and
the product obtained in any method dif-
fers both in powder dispersion and other
characteristics, for example, ability to be
mixed with bitumen without welding, de-
vulcanization degree and etc. Therefore
all range of products can’t be referred to
nanotechnologies.

Concerning the mentioned modifier
«Unirem», its basic component is ac-
tive powder of discretely devulcanized
rubber and it is produced through pro-
cessing worn tire-covers and/or wastes
of general mechanical rubber goods us-
ing method of high-temperature shear
grinding (HTSG) in special plants — ro-
tary dispersant. This method of grinding
synthetic and natural polymers, polymer
composites and their wastes was discov-
ered in the Institute of Chemical Phys-
ics of USSR Academy of Sciences in the
early 80-ies. The discovery was followed
by long-term fundamental researches
of plastic yielding of polymer materials
under extreme conditions. The HTSG
method is based on the phenomenon of
material multiple alligatoring and its
destruction into single particles under
intensive pressing and simultaneous de-
formation through shear under optimal
high temperatures (for example, within
the interval of pre-melting temperature
for crystal and amorphous and crystal
materials). This provides that materials
is completely destroyed and transformed
into high dispersed powder being char-
acterized by high chemical activity, de-
veloped surface of the particles and their
modular structure. The scientists of In-
stitute of Chemical Physics revealed that
process of shear grinding of polymer ma-
terials including coarsely heterogenous
mixtures (polymer-polymer mixtures,
mixtures of thermoplasts and caoutchouc
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BbimosiHeHHBIE KOJIJIEKTUBOM YUYEHBIX
NX®d PAH wucciemoBaHusg II03BOJUJIN
YCTaHOBUTH, YTO MPOIECC CABUTOBOTO 13-
MeJIbUYeHUA IIOJMMEePHbIX MAaTepUaJioB,
B TOM UHcCJie TPyOOTreTepoTeHHBIX CMecel
(mosImMep-TIoIuMepHbIE CMECH, CMECH TEP-
MOILJIaCTOB C KAYYYKaMM U T. JI.) COIIPOBO-
JKIaeTcsAcMellleHrneM KOMIIOHEHTOB CMeCH
Ha MUKPO- U HaHOypoBHe. B pesysbrare
00pa3yTCs MOPOIITKOBLIE KOMIIO3UTHI C
OUYeHb BBICOKOM OIHOPOAHOCTHIO. BhIIO
YCTaHOBJIEHO, UTO B IIOJIyUEHHBIX KBa3u-
TOMOTEeHHBIX cMecAX (MOJUITUJIEH — II0-
JUNPONNJEH, COBUJIEH — OyTagneHOBbBIN
Kay4yK U T. [I.) pa3Mep HEOJHOPOIHOCTEHR
(arperaToB aucIepcHOM (pasbl) He IIPEBHI-
maet 20—35 uam!: 2,

Bce 5T0 BHITOLHO CKa3bIBaeTCA Ha Xa-
paKTepucTHKaX MoAu(duKaTopa «YHH-
pem». B 2005-2008 rr. ero ucmoJsib3oBa-
Ju Ha achaabTOOETOHHBIX 3aBOJax IJA
monupukanuu achaabTo0eTOHOB (THUI
A u IIIMA) «cyxum crtocobom» (T. e. Ha
oTalme CcMeIleHus OUTyMa ¢ MHUHEpaJb-
HBIMM KOMHOOHEeHTaMu achaabTo0eToH-
HOII CMeCH, MUHYSA CTaANI0 PACTBOPEHUA
moxzudukaropa B Ouryme). Ilpm sTtom
HeOOXOIMMOCTH NPUMEHEHUS APYTUX
MOOU(PUKATOPOB, UCIIOJIb3YEeMbIX OOBIU-
HO mpu npousdBoacTBe [IIMA, He Bo3HU-
KaJo.

Hannune HaHOCTPYKTYPBHI M MOABJIE-
HUE CBA3AaHHBIX C 9TUM (QYHKIIMOHAJb-
HBIX XapaKTEPUCTUK ITO3BOJISIET OTHECTU
MPOEKT «YHUpPeM» K objacTm HaHOTeX-
HOJIOTUM.

!®umunnos B.B., Hukouasckuii B.T'., JKopun
B.A. u ap. Hokaansr AH CCCP. 1985. T. 284.
Ne 3. C. 659-662.

?Komnanuern JI.B., Kpacorkuna 1.A., Epuna
H.A. u np. BeicOKOMOJIEKYISTPHBIE COEIUHEHU .
1996. Cep. A. T. 32. Ne 5. C. 792-798.

and etc.) is accompanied by mixture com-
ponents blending at micro- and nano-
level. That results in forming of powder
composites with a very high homogene-
ity. It was determined that the size of ho-
mogeneities (the aggregates size of dis-
perse phase) doesn’t exceed 20—35 nm? 2
in obtained quasihomogenous mixtures
(polyethylene-polypropylene, sevilen-
butadiene rubber and etc.).

All that positively influences on the
characteristics of «Unirem» modifier. In
2005—-2008itwasusedinasphalt concrete
plants to modify asphalt concretes (type
A and macadam and mastic asphalt) us-
ing «dry method» (i.e. at the stage when
bitumen is mixed with mineral compo-
nents of asphalt concrete mixture pass-
ing the stage of modifier dissolution in
bitumen). At the same time there was no
need to apply other modifiers tradition-
ally used in production of macadam and
mastic asphalt.

Presence of nanostructure, and conse-
quent appearance of functional charac-
teristics allow us to refer project «Uni-
rem» to nanotechnologies.

! Filippov V.V., Nikolsky V.G., Zhorin V.A.,

etc. Papers of USSR Academy of Sciences. 1985.
V.284. Ne 3, p. 659-662.

2 Kompaniez L.V., Krasotkina I.A., Yerina N.A.,
etc. High-molecular compounds. 1996. Ser. A.
V.32. Ne 5, p. 792—-798.
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2. «H36ecmno, wmo npu skcnayama-
yuu 00poIHO020 noKpvimMus 60nbULOE
3HaYeHue umeem  MOPO30YCMOULU-
eéocmbs. /[elicmeumenvHo nu maxue no-
Kpbimus o61adarom noévluleHHbL MU Xa-
paxmepucmuramu? ».

AcparbsTob6eToH Pe3K0 MEeHseT CBOMCTBA
Ipu BO3AeCcTBUU TeMIiepaTyphbl. B ieTHU
MIePUOJ MHTEHCUBHOCTD ABUKEHUA TPAHC-
ImopTa BBIIIE CPeJHel 3a roj, a TeMIlepa-
Typa BO3AyXa [IOCTHUTaeT HaMOOJILIIIETO
3HaueHuA. [Ipu 9TOM 3a CUET IIOTJIOMIeHU A
TeIlIa MOBEPXHOCTD JOPOKHOTO ITOKPHITUA
mporpeBaercsa g0 60—70°C. IlosTomy cBO-
OOMHBIN, HECTPYKTYPUPOBAHHBLIN OUTYM
HAYWHAET IIJIaBUTHCA U MIOKPHITHE PA3MAT-
yaercd. CTaBIIUU ILJTAaCTUYHBIM achairb-
TOOETOH IedopMUPYETCS OT BO3EeHCTBUS
KoJiec aBTOMOOMIIeii. Pasmepsl u Bum me-
¢dopmaruii 3aBUCAT OT TeMIIepaTyphI,
BpeMeHU BO3AeNCTBUA Ae()OPMUPYIOINTUX
HarpysoK, UX WHTEHCHUBHOCTU W BEJINYU-
HBI. A Tak Kak ac(aJbTOOETOH CIIOCOOEH
HaKalJIuBaTh aedopmMaliuu, TO B pe3yb-
TaTe MIJIUTEJbHBIX BPEMEHHBIX BO3AEH-
CTBUII HATPY30K MPU COOTBETCTBYIOIIUX
TEeMIIEPATyPHBIX YCJIOBUSAX Ha ITOKPBITU-
AX MOABJIAIOTCA IIPOAOJbHBIE KOJIEU U TI0-
nepeuHble BOJHBI. IIpu oTpumIaTeabHOMU
TeMIieparype ac)aabTo0eTOH CTAHOBUTCS
yupyrum u gaske xpynkuM. IIpu 6b1cTphix
rmepexoax OT IIOJOMKUTEJIbHOI TeMIlepa-
TYpPbl K OTPHUIIATEJIHLHOM B HEM BO3HHUKA-
IOT PacTATUBAIOIINE HATIPAKEHUA, U €CJIU
CKOPOCTH ITepenaja IPeBOCXOAUT CKOPOCTh
pesaKcauy HATIPSKeHUil, TO BOSBHUKAIOT
IIOIIePeYHBIE TPEINHBI, YMCJI0 KOTOPHIX CO
BPEeMEHEM YBEJIUYNBAETCSA. ITU TPEITUHBI
pacmoJiaraioTcsA IMolepeK IpoessKei YacTu
yepes 6—8 M 110 AImHE Joporus.

3Topessimies H.B. TexHoJOrus 1 Opranu3anus
PadoT CTPOUTENHLCTBA ABTOMOOMIIBHBIX JOPOT. —
M.: Tpaucmopt. 1992.

2. Itis known that freeze resistance
is of great importance when road is op-
erated. Do really such roads have im-
proved characteristics?

Infact, asphalt concrete rapidly chang-
es its characteristics depending on tem-
perature. Summer intensity of the traf-
fic is more than average one during the
year, and in summer the air temperature
is the highest. Due to heat absorption
pavement surface is heated to 60-70°C.
Therefore free, unstructured bitumen
begins to melt and pavement starts soft-
ening. Asphalt concrete which became
plastic warps from car wheels. The sizes
and types of deformation depend on tem-
perature, period of deforming loads ap-
plication, their intensity and value. As
asphalt concrete is able to accumulate de-
formations, due to long-term temporary
loads under certain temperature condi-
tions lengthwise tracks and cross waves
begin to appear on the pavement. Under
negative temperature asphalt concrete
becomes elastic and even fragile. When
positive temperature rapidly changes for
negative temperature tensile strengths
appear in asphalt concrete and if the rate
of the change exceeds the rate of tension
relaxation then cross cracks appear and
their number increases with time. These
cracks run across the carriageway with
the step of 6—8 m along the road?.

In 2005 modifier «Unirem» was used
in repair works of the highway pavement
M-10 «Russia» (Moscow — Saint-Peters-
burg). In the course of 2006—2008 paving
state of the sections where the modifier

3Gorelyshev N.V. Technology and organization
of highway construction, Moscow. Publ. h.
«Transport», 1992.
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B 2005 r. mogudurarop acdaabTode-
TOHA «YHUPEeM» ObLI HCIOJH30BAH HPU
PEMOHTE JOPOXKHOTO ITOKPBITUSA Ha aBTO-
maructpaiu M-10 «Poccus» (MockBa —
C.-IIerepoypr). B reuernne 2006—2008 rr.
IIPOBOIUJIN UCCJIEJOBAHUA COCTOSTHUS 110~
KPBITUA HA 9TUX yUacTKaX X HA PacIIoJio-
JKeHHBIX PAJOM KOHTPOJLHBLIX YUACTKAaX,
rze IIpu yKJagKe acarbTo0eTOHA MOIU-
(buraTop «YHUpPeM» He UCHOJIb30BaIn?.

B pesyiabTate obciegoBarusa B 2008 r.
OBLIIO yCTAaHOBJIEHO, UTO HA yYaCcTKax, 13-
TOTOBJIEHHBIX C UCIIOJIL30BAHEM MOIU(D M-
KaTopa « YHUPEeM», IIocje 3-X JIeT 9KCILIY-
aTaluy TPacChbl Pa3pPYIIEeHUSA MOKPBITUA
B BHUJIe IPOJOJbHBIX TPEIUH, CETOK Tpe-
IUH, ITPOCAIOK, ITPOJIOMOB, BLIOOWH, BOJIH,
CIIBUTOB, INIEJYIIIeHUA U BbIKPAIIUBAHUA,
a Tak:Kke 00pa3oBaHUA KOJIEU BBISIBJICHO He
OBLJIO®, B TO BpeMs KaK Ha BCeX KOHTPOJIb-
HBIX Yy4YacTKaxX JOpOTH, OTPEMOHTUPO-
BaauLIX B 2005—2006 r. 6e3 mpuMeHeHU
Moau(uKaTopa « Y HUPEeM» , BLIABJIEHBI CY-
II[eCTBeHHBIE e(PEeKThI MOKPHITUA, B T.d.
HaJImuue KoJjeu riayonsoii 1o 8—9 cm.

3. Hackonvko uamenaemca yena ma-
Kux nokpuimuii?

CTOMMOCTD € IMHUIIBI ILIOINAIM TOPOIK-
HOTO TOKPBITUA yBeJINUMBAETCA, HO He
KPUTUYHO. JTO yBeJIWUYeHre MHOTOKpAaT-
HO KOMIIEHCHUPYeTCcsa 0oJiee IINTeIbHBIM
CPOKOM SKCILIyaTaIlin.

41Oruer IlenTpa MeTPOJIOTUY, UCIIBITAHUH U CeP-
TuGUKaINU 10 00CJIeIOBAHUIO YUACTKOB aBTO[0-
POT, PACIIOJIOXKEHHBIX 110 CIeAYIONIUM agpecaMm:
a/m M-10 «Poccus», 379—389 kM, yuacTok
aBTOMOOUIBbHOM noporu A-107 Ha TeppUTOPUN
nocesika MuTtpomnosbe MoCKOBCKOI 00JacTu.
Mocxksa, 2006.

5 Oruer IleHTpPa METPOJIOTUH, UCIIBITAHUN

u ceprTuduKanuu no odeaexoBanuio a/x M-10
«Poccua», 386—388 km, Mocksa, 2008, 17 c.

was used and nearby parts of the pave-
ments where «Unirem» wasn’t employed
were monitored®.

As a result of the monitoring held in
2008 it was determined that after 3 years
of highway operation there were no pave-
ment destructions in the form of length-
wise cracks, crack nets, slums, breaks,
pot-holes, waves, shifts, track forma-
tion, shelling and flaking on the parts
made with application of «Unirem»?®, at
the same time there were considerable
defects of pavement on the parts repaired
in 2005—-2006 without «Unirem» includ-
ing tracks which depth was 8—9 sm.

3. How much does their cost vary?

The cost of one square unit of pavement
increases but not much. This increase is
compensated by the longer service life.

4 Report of the Center of Metrology, Tests and
Certification on monitoring of the highways
located at: highway M10 «Russia»,

379-389 km, a part of A107 highway

in the area of Mitropolie, Moscow region,

2006.

> Report of the Center of Metrology, Tests and
Certification on monitoring of the highway M10
«Russia», 386—388 km, Moscow, 2008, 17 p.
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4. Ananusupoeanuce au omoaném-
Hble nocnedcmeus ux UCNONb306AHUA
(écnomuum énuanue conei, Komopbwie
6 CCCP ucnonv3oséanuce 0na ycKkopenus
pabom npu cmpoumenvcmee, a 6emoH-
Hble u3denusn 6nocredcmeul paccwvina-
aucv panvue epemenu). He 6ydem nu
u 30ecb n0006HBLX npo6em?

IIaTunerHue HATyYpHBbIE HUCIBITAHUSA —
9TO AOCTATOYHO APKUHN MPUMED CTAOMJIb-
HOCTU XapaKTEPUCTUK HMOKPBITUA, XOTHA
U He mcuepnbiBawInuii. Tem He MeHee,
(yHzaMeHTaTBHBIX MPEAIOCHIIOK K BO3-
HUKHOBEHUIO TEXHUYECKUX ITPOOJIEM IIPU
HMCIIOJIb30BAaHUM MMOJOOHBIX MaTEePUAJIOB A
He BUKY. C OMHOM OTOBOPKO¥: €CJIM B IPO-
mecce MoauUKaAIUU OUTyMa Pe3SUHOBOU
KPOIIIKOII JelCTBUTEIBLHO 00pasyercs
KOMIIO3UT, a He MeXaHWYecKas CMeCh.
B nocieguem ciyuae nobaBiieHre Pe3UHO-
BOM KPOIIIKU K OUTYMY MOJKET IIPUBECTU
K HEraTUBHBIM ITOCJIEICTBUAM.

Yeaxcaemvie xonnezu!

IIpueedume, noxcanyiicma, npumepst
co30anua meopemuiecKux u npaxmuye-
CKUX OCHO68 NPpUMEeHeHUA HAHOMEXHONO-
2ull 6 mamepuanax.

Kapmos Baragumup Hukosmaesuu,
JTOKTOP TeXHUYECKUX HAYK, IIpodeccop —
21.09.2010 19:03

YBakaembri Bragumup HukonsaeBuu,
HAHOTEeXHOJOTUUYECKHEe IOAXO0AbI IIPY CO3-
JaHUU MaTepUuaJioB B HACTOAIlee BpeMd
HUCIIOJIb3YIOTCA JOCTAaTOYHO ITTUPOKO. Bee
WX YCJOBHO pPas3fesIsioT Ha JBa THUIIA Ha-
HOTEXHOJIOTUM: «CBEpXYy BHU3» U «CHU3Y
BBEPX».

Tumn «cBepxy BHU3» — 3TO TEXHOJIOTHUS
MOJTyYeHU A HaAHOCTPYKTYPUPOBAHHBIX
MaTepuajJoB, B KOTOPOIl HaHOMETPOBBIN
pasmep YacTHIl JOCTUTAETCSA C IIOMOIITBIO
u3MeJibueHuA 0ojiee KPYOHBIX YaCTUII,

4. Were the long-term results of their
use (let’s remember the influence of salt
used in USSR in order to hasten the
construction works and as a result con-
crete products came to ruin too soon)
analyzed? Is it possible to have similar
problems in this case?

Five-year field tests — are the striking
example demonstrating stable charac-
teristics of the coating though it doesn’t
explain everything. Nevertheless I don’t
see any fundamental prerequisites for
emergence of technical problems when
using similar materials. But there is a
nuance, if only composite formation not
mechanical blend really takes place dur-
ing the process of modifying bitumen by
rubber crumb. In the latter case addition
of rubber crumb to bitumen may cause
negative effects.

Dear colleagues!

Please, give some examples showing
creation of theoretical and practical
fundamentals for application of nano-
technologies in materials.

Karpov Vladimir Nikolaevich,
Doctor of Engineering, Professor —
21.09.201019:03

Dear Vladimir Nikolaevich, today nan-
otechnological approaches when creating
materials are used quite widely. All they
may be conventionally divided into two
large groups: nanotechnologies of «top-
down» type and «bottom-up» type.

The first one is a technology of pro-
ducing nanostructured materials when
nanometre size is obtained due to grind-
ing of more coarse particles, powders or
grains of solid body. Such methods in-
clude those used for production of com-
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IIOPOIITKOB WJU 3€PeH TBepAOoTro TeJa.
K rTexHo/JIOTMAM BTOTO THUIIA OTHOCSATCH,
HAIpuMep, METOAbI, IIPUMEeHSeMble IJIs
MOJYyUYeHUsT KOMIIAKTHBIX HamoMaTepua-
JIOB M HAHOIIOPOIIIKOB U3 O0OBEMHBIX 3a-
TOTOBOK: KpuUcCTaJaus3anusd aMOPQHBIX
CIIJIABOB; MHTEHCUBHAS IIJaCTHYECKAsd
medopMaIa; 9JeKTPOB3PHIB; YIIOPSIO-
YyeHUe TBePABIX PACTBOPOB U HECTEXHOME-
TPUUYECKUX COeIUHEHU.

Tun «CHU3y BBEPX» — 3TO T€XHOJOTUS
MOJYYeHUSI  HAHOCTPYKTYPUPOBAHHBIX
MaTepuajJoB, B KOTOPOIl peanusdyercs 00-
pasoBaHMe HAHOYACTUI[ U3 aTOMOB U MO-
JIEKYJI, T.e. JOCTUTAEeTCs YKPYIITHEHNE UC-
XOIHBIX 3JIEMEHTOB CTPYKTYPHI 0 YaCTHUI],
HaHopasMepa.

K TexHOJIOTHAM 5TOT0 THUIIA OTHOCATCS
METOMAbI, IPUMEHsIeMble IJIS IIOJIYUEeHUS
M30JIMPOBAHHBIX HAHOYACTHUI, HAHOIO-
POIIKOB M KOMITAKTHBLIX HaHOMaTepua-
JIOB: Ta30(ha3HBIN CUHTES C IOCJIeAYIONIei
KOHIEeHcAIlluell IMapoB; ILJIa3MOXUMUUe-
CKU CUHTE3; OCaKIeHNe 13 KOJJIOUTHBIX
PacTBOPOB; XMMHUUYECKOe UM (PU3UUECKOe
ocasKkJeHUe IJIEHOK W TMOKDPBITHM W3 ma-
poB (CVD u PVD), niasdmbl uam ;KUIKUX
PacTBOPOB Ha IOJAJIOMKKY; 3JIEKTPOOCAXK-
JleHVe IIJIEHOK U MTOKPBITUIL; TEPMUYECKOoe
pasjo:keHre (IUPOJN3); MEXaHOCUHTES;
JIeTOHAIIMOHHBINA CHUHTES.

Bosee mompoO6HO 0 OOJBIIWMHCTBE U3
IIEePEeYNCAeHHBIX HAHOTEeXHOJIOTUYECKUX
IMOAXO0/I0B, MUCIIOJIb3YEMBbIX IIPU CO3TAHUN
MaTepHUaoB, MOKHO IIPOYECTh B HAIIIEM
CJI0Bape, KOTOPBIA MOCTYIIEH IO CCHLIKE
http://thesaurus.rusnano.com.

B ceoé epemsa mnozo zoéopunu o ca-
MOOHUWAIOUWUXCA NOKPLIMUAX ONA
mexkcmuaa, cmexkaa, Kkamua u m.n. Beé
amo Oajce MONHO O6bLIO npuobpecmu.
Bom nocnednasa cmamwva npo max Ha-
3vL6aemulil «3phpexm nomoca» (ccvinka
30ecv),20ez060pumcsa 0 601buULOU IKOHO-

pact nanomaterials and nanopowders
from volumetric raw materials: crystal-
lization of amorphous alloys; intensive
plastic deformation; electric blast; solid
solutions and nonstoichiometric com-
pounds ordering.

Nanotechnology of «bottom-up» type
is a technology used for production of
nanostructured materials when nanopar-
ticles are formed from atoms and mole-
culesi.e. initial elements of the structure
are enlarged to the form of nanometre
size particles.

Technologies of this type include
methods used in production of isolated
particles, powders and compact nano-
materials such as gaseous-phase syn-
thesis with further vapor condensation;
plasma-chemical synthesis; precipitation
from the colloid solutions; chemical and
physical vapor deposition of the layers
and coatings (CVD and PVD), plasma and
liquid solution deposition on the base;
electric deposition of layers and coat-
ings; thermal decomposition (pyrolysis);
mecahnosynthesis; detonating synthe-
sis.

More information about most of nan-
otechnological approaches mentioned
aboveandusedincreatingmaterialsisgiv-
en in our dictionary which is available at
the link http://thesaurus.rusnano.com.

There was a time when self-cleaning
coatings for textile, glass, stone and
etc. was much spoken about. One could
even bought all that. Here is the last ar-
ticle about so-called «lotus effect» (link
is here) which considers great saving
when exploiting for example buildings
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MUuunpuIKcnayamayuu 30aHull, Hanpu-
mep, ¢ CAMOOLUWAIOUWUMUCA OKHAMU.
Imo 6edv OeiicmeumenvHo npobrema,
0CO0EHHO 0L 6bLCOMHBLX 30AHUL, KO-
mopbvix 6 Mockee mnozo! Xomenocwv 6vL
YCcnovluams 0 peanibHOM UCNONLb306AHUU
amux mamepuanos, 06 ux Hedocmam-
kax u docmouncmeax. /[elicmeumenvrho
AU OHU OonpaedvlLéarom 3aa6leHHble Xa-
paxmepucmuru?

Pribaxos Cepreit HukosaeBuu,

r. MockBa — 16.09.2010 11:21

VBaskaemsbri Cepreit HukosmaeBuu. Bel
IIpaBbl, TeMa AOCTATOYHO aKTyaJbHadA U
OypHO pasBuBamwIasaca. Ha Moii B3risam,
Ha TeKYyIMUA MOMEHT HamboJjiee pacIipo-
CTPaHEHHBLIM MAaTePUAJIOM [IJA M3TOTOB-
JIeHUS CaMOOUUINAIIIUXCA ITOKPBITUHA
SABJIAETCA OKCHUJ TUTAHA.

MexaHuaM caMoouuIlleHuA 0asupyer-
cAd Ha IBYX ABJIEHUAX:

1) BBICOKOU (DOTOKATAIUTUUYECKOHN aK-
TUBHOCTHU OKCHUJA TUTAHA, IPUBOAAINEH K
OKMCJEHUI0O OPraHUUYECKUX COeIMHEeHUH
U MOHOOKCHZA a30Ta, aJcOpOMPOBAHHBIX
Ha IIOBEPXHOCTU OKCHJa TUTAHA;

2) BBICOKUX TUJAPOGUIBHBIX CBOMCTBAX
OKCHJa TUTaHa, HAOJIOAAIOIIUXCA IIPU
ero oosyueHuu. B pesysibTaTe Boja ¢ Mu-
HepaJbHBIMU IIPUMECSIMU He 3aJeprKuBa-
eTcsA Ha TOBEPXHOCTHU CTEeKJIa U YIaIAETCA
(craTbIBaeTCA) UTO TaKKe IPUBOIAUT K HA-
osrogaeMomy a(pPEKTY CAMOOUUIIIEHNA.

B macrosamuit MoMeHT aKTUBHO Pa3BU-
BalOTCA JBe TEXHOJOTUU HAHECEHUSA OK-
cuga TUTaHa:

— HaHeCeHHe ILIEHKHM OKCHIA THUTaHa
B IIpollecce M3roTOBJIeHUS cTekaa. [lo-
CTOMHCTBOM MAHHOTO MeTOoJa SABJIAETCHA
BBICOKAsA TPOYHOCTH ITIOKPBITHUA — CPOK
ero CJysKObI COBIIaIaeT CO CPOKOM CJIY K-
ObI cTekJia. Kpome Toro, MmeTo mo3BOJIA-
eT 3aluIlaTh aKTUBHBIHA CJOM OKCHIA
TUTAHA OT BO3MOKHOTO OTPAaBJIEHUSA Ka-

with self-cleaning windows. This is a
real problem, especially for tall build-
ings which are in plenty in Moscow!
I would like to know about real use of
these materials, their advantages and
disadvantages. Do they really prove
claimed characteristics?

Rybakov Sergei Nikolaevich, Moscow

Dear Sergei Nikolaevich, youareright,
this theme is quite of current importance
and it dramatically develops. In my opin-
ion today the most widely used material
for production of self-cleaning coatings
is titanium oxide.

The mechanism of self-cleaning is
based on two phenomena:

1) high photocatalytic activity of tita-
nium oxide leading to flowing of combus-
tion of organic compounds and nitrogen
single-oxide adsorbed on the titanium
oxide surface;

2) high hydrophilous characteristics
of titanium oxide revealing itself when
titanium oxide is irradiated, as a result
of that water with mineral admixtures
doesn’t stay on the glass surface and
moves away (rolls back) and this also re-
sults in visible self-cleaning effect.

Today two technologies of titanium
oxide laying are intensively being devel-
oped:

— lying of titanium oxide in the glass
production process. The advantage of
the method is a high coating strength —
coating life time and glass life time are
the same. Moreover, this method allows
protecting active layer of titanium oxide
from possible poisoning of alkali metal
cations through application of the me-
dium silica oxide layer. One should point
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TUOHAMU IIEJIOYHBIX METaJIJIOB IyTEM Ha-
HECeHUs TPOMEKYTOUHOTO CJIOSA OKCHUIA
KpemHUsaA. Cieqyer OTMETHUTb, UYTO CJIOM
OKCHa KPeMHUSA caM II0 cebe MOKeT IIpo-
U3BOAUTH IMO3UTUBHBLIA 3dderT. Kpome
TOTO, IIPEMMYIIeCTBOM JTAHHOTO CIIOCO-
0a saBIAeTCS BO3MOYKHOCTH HaHECEHUS
IPYTUX CJOEB, IMO3BOJISIONIUX YIYUIIATH
CBOIICTBA CTEKJA, HAIPUMED, YMEHBIIIUTH
TeIJIOITPOBOAHOCTE. CebecTOMMOCTh CTeK-
Jia TP UCTI0JIb30BAHU U 3TOTO METO/IA YBe-
JUYuBaeTcsa npubausuteabHo Ha 30% ;

— HaHeCeHHe CJIOS OKCHUIA TUTAHA C IT0-
MOIIBI0 pPeareHToOB (SKMIKUX), comepska-
IUX JUCIHEePTrUPOBAHHbIE HAHOYACTHUI[HI
OKCHIA THTaHa. IIperuMyIIecTBOM 3TOTO
MeTO/a ABJISIeTCA BO3MOYKHOCTh HAHOCUTh
IIOKPBITHE HE TOJHbKO HA IOBEPXHOCTH
CTeKJia, HO TaK:Ke W Ha APyrue TBEPIAbIE
IMOBEPXHOCTU. B HacTosAIIee BpeMs BBIIY-
CKaIOT COCTaBbl, MpeJHA3HAUEHHBIE IJIA
HaHeceHus Ha (acajbl TOMOB, TPOTYaphl,
u3genusa 3 ImjaacTMacchbl u T. A. OcHOB-
HBIMU TPeOOBAHUAMU ABJSAIOTCA YCTOM-
YUBOCTb MOKPBITUA K MEXaHUYECKHUM U
XUMHUYECKUM BO3IEHCTBUAM U BpeMs a(-
(bexTHUBHOI BKCILTyaTalluyd TOKPBITUA.
B BaBucmMoOCTM OT THIIA TOBEPXHOCTH,
ITPOUB3BOAUTEJIN AAIOT TapaHTUIO OT 6 Me-
cAmnes a0 3-x Jer. CebecTOMMOCTh 3TOTO
MeToJla OIIeHUTh M0 HMEMIHUMCS IaH-
HBIM 3aTPYAHUTEJIBHO, ITIOCKOJIbKY BPeMs
YCTOMYMBON pabOTHI IMMOKPBITUI 3aBUCUT
OT YCJIOBUH 9KCILJIyaTalluM U cIIocoba Ha-
HeCceHUs.

CrnenyeT OTMETHUTH, YTO paCCMaTPUBATD
OINMCaHHBIE BBLIIIE TEXHOJOTUU KaK KOH-
KYPUPYIOIINEe IPeICTaBIAETCA Hellesieco-
o0pas3HbIM. Pasiuumsa TeXHOJIOTUII IoBO-
PAT O TOM, UTO ITPOAYKTHI B BHAUNTEIbHOMI
CTeTeHUW HAalleJIeHbl Ha Pa3HbIe CEKTOPLI
PBIHKA — IIEPBBIN METOJ MHePCIEeKTUBEH
TOJBKO [JIsT IIPOM3BOJACTBA CTEKJIa, BTO-
POl — AJIA 3AIUTHI APYTUX MaTEPUAJIOB.
B HacrosAImiee BpemMA ycIex TOro UJau NHO-

out that the layer of silica oxide itself
may cause positive effect. Moreover, an-
other advantage of thismethod is thatit’s
possible to apply another layers allowing
improving the glass characteristics, for
example, decrease of thermal conductiv-
ity. Cost price when this method is used
increases by 30% ;

— laying of titanium oxide using re-
agents (liquid) containing dispersed ti-
tanium oxide particles. The advantage of
the method is an opportunity to apply the
coating not only on the glass surface but
also on other solid surfaces. At present
compositions for application on the build-
ing facades, pavements, plastic articles
and etc. are produced. The main problem
is a coating resistance to mechanical and
chemical influences and as a result the
effective service life of the coating. Ac-
cording to the type of the covered surface
producers give guarantee from 6 months
to 3 years. It is difficult to estimate the
cost price of the method as the time of the
stable operation of the coatings depends
on the operation conditions and applica-
tion means.

One should note that the technologies
described above shouldn’t be regarded as
the competing ones. Asit follows from the
technologies differences, the products
are mainly aimed at different market sec-
tors — the first method is promising only
for glass manufacturing and the second
one is suitable for other materials pro-
tection. At present marketing and adver-
tisement policies determine the success
of any producer using the second method
in manufacturing as the effectiveness of
the product depends not only on the com-
position containing titanium oxide but
also on the operation conditions, at the
same time consumer may choose compo-
sition (object of «know-how») which is
more suitable for his purposes taking into
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o IPOU3BOAUTEJA MPOAYKTOB II0 BTOPOM
TEXHOJIOTUU OIIpeAeasaeTcd MapKeTUHTO-
BOII M PEKJIAMHOM! IIOJUTHUKOM, IIOCKOJIb-
Ky 9(p(peKTUBHOCTD MIPOAYKTA 3aBUCUT HE
TOJIBKO OT COCTaBa, COMEPIKAIIero OKCHUT,
TUTAHA, HO OT YCJIOBUU SKCIJIyaTalluu,
IIPU 3TOM TOTPEeOUTEIb MOXKET BhIOpPaATh
cocTaB (ABIAIOIUICA OOBEKTOM <«HOY-
xay»), Hambojee IOAXOAAINUNA IJIA €ro
mejieii, OCHOBBIBAsICh HA JIMYHOM OIILITE
U OIIbITe PA0OTHI KOMIIAHUM, ITPOU3BOIA-
n1el KOHKPEeTHBIN IPOIYKT.

CymiecTByIOT TeXHOJIOTHU, aJbTepHa-
TUBHBIE MCIIOJIb30OBAHUIO OKCUJA TUTAHA,
B 9TOM CcJIydyae 3alluIllaeMyl0 II0OBepX-
HOCTBH TOKPBIBAIOT TOHKUM CJIO€M ITOJIU-
MepoB (Hampumep, HTep(TOPHOJIUMEPOB)
WU OpPraHMYeCcKUX BeIlecTB, aHAJIOTU4-
HbIX IIAB, npugamoIux MTOBEPXHOCTU
ruapodobHbIe cBoiicTBa. B aTomM ciayuae
MeXaHU3M 3allUThl ITIOBEPXHOCTU HOCUT
cKopee (husmuecKuil xapakrep, a apheKT
OUMINIEHUA 3a CUET YCKOPEHUS XUMUYe-
CKUX peaKIuil OTCYyTCTBYET.

consideration his own experience and the
experience of the company producing the
certain article.

There are other alternate technologies
to the use titanium oxide, in this case pro-
tected surface is covered by thin layer of
polymers (for example, perfluorocarbon
polymers) or organic substances which
are similar to surfactants giving the sur-
face hydrophobic characteristics. In this
case mechanisms of surface protection
are likely to be physical in its character
and self-cleaning effect due to chemical
reactions acceleration will be absent.

—SGI
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BEJIOB

Baagumup
BaagumupoBuu,
JTOKTOP TeXHUYECKUX
HayK, mpodeccop,
NIIPOPEKTOP

0 HayYHOU paodore,
3aB. kadeapoiu IICK,
TBepckoi
TOCYJapPCTBeHHBIA TeXHUYECKH I
YHUBEPCHUTET

IIpusedume, noxcanyiicma, npumepovL
co30aHua meopemuiecKux u npaxmude-
CKUX OCHO68 NPUMEHEHUA HAHOMEXHONO-
2ull 6 mamepuanax.

Kapnos Bragumup HukosaeBuu,
ITOKTOP TEXHUYECKUX HAYK, IIpodeccop

Ymo Bw. moxceme ckazamv 0 npume-
HeHuu HaHomoOugpuramopoé 6 6Gemon-
HbLX KOMNLO3UYUAX, KEPAMULECKUX U CU-
AuKamHbuLXx mamepuanax?

IIponwnsu C.JI., nHX€HEDP-TEXHOJIOT

BricTpeIiii mporpecc CTPOUTEIBHOTO
MaTepuaJOBegeHUI U CTPOUTEJIbHON MH-
IYCTPUU B YCJOBUAX PHIHOYHON 3KOHO-
MUKM W BBIXOJ] Ha IIepefoBble IIO3UIIUU
BO3MOJKEH TOJBKO Ha 6a3e COBPEMEHHBIX
HayKOEMKHNX U BBICOKMX TeXHOJOTUIH.
Taxue TeXHOJIOTHMHU TOJKHBI obecmeduu-
BaTh BBICOKOE KauyeCTBO NMPOAYKIINHU, ee
9KOJIOTUYECKYI0 0e30IMacHOCTh, d(PdeK-
TUBHOE HCIIOJIb30BaHUE CBIPbA, BJKO-
HOMUIO pecypcoB. Co3maHue BBICOKHUX
TeXHOJIOTUII BO3MOYKHO TOJBKO C HC-
NOJb30BAaHMEM NOCJEeJHUX AOCTUKEHUU
pusnKu, XuMuu U Apyrux (QpyHIaMeH-
TaJbHBIX HayK. Ha ceromHANIHU#N neHb
HamboJee IMePCIEeKTUBHBI HAHOTEXHOJIO-
run. O60bEeKTHI HAHOTEXHOJOTUM U HAHO-
CTPYKTYP 3aHUMAIOT IIPOMEKYTOUHYIO
00J1acTh MEXKAY MUPOM OTAEJIbHBIX aTo-
MOB, yIpaBJdeMbIX KBAHTOBOU Mexa-

BELOV

Vladimir Vladimirovich,

Doctor of Engineering, Professor,
Vice-rector for Science,

Head of the Chair of Building Products
and Structures Manufacture

Tver State Technical University

Please, give some examples showing
creation of theoretical and practical
fundamentals for application of nano-
technologies in materials.

Karpov Vladimir Nikolaevich, Doctor of
Engineering, Professor — 21.09.2010 19:03

Dear participants of the conference!
What is your opinion about applica-
tion of nanomodifiers in concrete compo-

sitions, ceramic and silicate materials?
Pronin S.L., mechanical engineer

Dramatic progress in construction sci-
ence of materials and building industry
within market economy and occupation
of top positions are possible only with
implementation of modern high technol-
ogies. These technologies should provide
high quality of production, its ecological
safety, effective use of raw materials, re-
sources saving. Creation of high technol-
ogies is possible only when applying the
latest achievements of physics, chemis-
try and other fundamental sciences. Nan-
otechnologies are the most promising to-
day. The objects of nanotechnology and
nanostructures occupy the middle posi-
tion between the world of single atoms
controlled by quantum mechanics and
microcosm described in different contin-
ual theories (elasticity theory, theory of
hydrodynamics and other).

Il CbE3[] UHXXEHEPOB POCCUN 25-26 HOAIBPA 2010 r. © WWW.RAE-INFO.RU

K cogepXxaHuro



HAHOTEXHOAOI NN B CTPOUTEABCTBE

N25/201C

HayUHbIil IHTEPHET-KypHa

Il Mexaynaponnaa Hay4Ho-npakTuyeckasn online-xoughepenyns «lipumeHeHne HAHOTEXHONOMUIl B CTPOUTENbCTBE>

HUKON M MHKPOMHPOM, OIIMCHIBA€MBIM
B paMKaX Pa3JNYHBIX KOHTHUHYaJbHBIX
Teopuil (yOpyrocTu, THUIPOIUHAMUKU
u ap.).

WNsBecTHO, UTO XapaKTEepHOUW dYepTOi
HAHOOO'BEKTOB ABJAETCA UX JABONCTBEH-
Hasa npupoga. C ogHOI CTOPOHEI OHU 0-
CTaTOYHO OOJIBIIWE, B OTJUYME OT OT-
IeJbHBIX aTOMOB 1 MOJIEKYJI, YUTOOBI OBITh
IPOCTO KBAHTOBOM CHCTEMOIi, M CJIMIII-
KOM MaJIeHbKHe, YTOObI 0 KBAHTOBBIX d(D-
(heKTax MOIKHO OBIIIO OJHOCTHIO 3a0bITh.
BosbIiryio posib B CO3JaHUM U UCIIOJH30-
BaHNU HAHOCTPYKTYPUPOBAHHBIX O00B-
€KTOB UT'PAIOT IIPOIIECCHl caMOOpraHmaa-
IIUU BeIeCTB Ha AaTOMHO-MOJIEKYJIAPHOM
YPOBHE, MO3BOJISIONINE CO3MaBaTh YHU-
KaJIbHbIe 00'beKTHI 0e3 BHEIITHEero BJIUA-
Huda. Takum o6pasom, oOpasoBaHue TAKUX
CTPYKTYPUPOBAHHBIX 00'HEKTOB HE MOKET
OBITH CJAYYAWHBIM. JTO MO3BOJIAET OIIpe-
IeJIUTh HaHOTEeXHOJOTHUYEeCKHe IIPOoIec-
CBI C SICHBIM (pMBUUYECKUM CMBICJIOM B OT-
JUYNE OT IIPOUBBOJIbHO-3MINPUUECKOTO
«METPUYECKOTO» HX OIIpeAeseHUs pas-
MepHBIM ypoBHeM uYactuil. IIpm sTom K
HAHO- WJIN YJIbLTPAAUCIEPCHLIM MaTepu-
ajaM OTHOCAT Cpelbl WU MaTepHuaJibl,
KOTOpbIe XapaKTepH3yIOTCS HAaCTOJbBKO
MaJIBIM pas3MepoM MOP(OJIOTIYEeCKUX
9JIeMEHTOB, UTO OH COM3MEPUM C OJHOM
WJIN HECKOJbKMMHU (PpyHIaMeHTaAJIbHBIMU
(bmsruecKMMU BeJIMUMHAMHU 3TOTO BEIIle-
cTBa (U3MeHeHUe IIePUOJ0B KPUCTAJIJIN-
yecKoi permetku u ap.). Ilo mepe Toro,
KaK pasMep 3epeH UJIU YaCTUIl CTAHOBUT-
csA Bce MEHbIIle U MeHbIle, Bce OoJIbIas
IOJIsI aTOMOB OKAa3bIBAeTCS Ha I'PaHUIAX
W CBOOOTHBIX IIOBepXHOCTax. Tak,
IIpU padMepe CTPYKTYPHBIX eIUHUIL 6 HM
¥ TOJIITHE IIOBEPXHOCTHOTO CJIOSA B OAUH
aToOM IIOUTHU IIOJIOBUHA aTOMOB OyAeT Ha-
XOOUThCA Ha ITOBepXHOCTU. Tak KaK J0Jsd
MMOBEPXHOCTHBLIX AaTOMOB B HAHOMAaTepua-
JaX COCTaBJSAET JIEeCATKH TIPOIEHTOB,

It’s known that the characteristic of
nanoobjects is their dual nature. On the
one hand they are big enough against
single atoms and molecules to be simply
quantum system and too small to allow
us to forget completely quantum effects.
The processes of substances self-organi-
zation at atom-molecule level play great
role in creation and use of nanostruc-
tured objects. These processes allow
creating unique objects without exter-
nal influence. Thus, formation of such
structured objects can’t be random. This
allows us to determine nanotechnologi-
cal processes with clear physical sense in
contrast to their determination through
random and empirical «metric» way us-
ing size of the particles. At the same time
environments or materials characterized
by so small size of morphological element
that it can be weighted to one or sever-
al fundamental values of this substance
(changes of lattice periods and etc.) are
often referred to nano- or ultradispersed
materials. As the size of grains or parti-
cles becomes smaller, more atoms occupy
borders or free surfaces.

For example, when the size of struc-
tural units is 6 nm and the thickness of
surface layer is one atom almost a half
of the atoms will be on the surface. As
the part of surface atoms in nanomate-
rials is tens of per cents, there are clear
demonstrations of all characteristics of
surface states the division of properties
into volumetric and surface properties
to a certain extent may be considered as
a conventional one. Developed surface
affects both lattice and electronic sub-
systems. Anomalies appear in behavior
of electrons, quasi-particles (phonons,
plasmons, and magnons) and in some ele-
mentary agitations, which in contrast to
massive materials results in changes of
ultradispersed systems physical proper-
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SIPKO IIPOABJISIIOTCS BCE OCOOEHHOCTH II0-
BEPXHOCTHBIX COCTOAHUI, W pasfesieHue
CBOWICTB Ha 00'b€MHBIE U ITIOBEPXHOCTHBIE
mpruobpeTaeT B KaKOU-TO Mepe YCJIOBHBIN
xapakTep. Pa3dBuTas IMOBEPXHOCTH OKa-
3bIBaeT BJIUSAHUE KaK Ha PeIIeTOYHYIO,
TaK U Ha 3JIeKTPOHHYIO IToAacucTeMbl. I11o-
ABJIAIOTCA aHOMAJIUM TOBeAEHUA DJEK-
TPOHOB, KBasu4yacTuil ((DOHOHOB, IIJIa3MO-
HOB, MAarHOHOB) U APYTHUX 3JIeMEHTAPHBIX
BO30YKAeHUI, KOTOPbIEe, IO CPAaBHEHUIO
¢ MaCCUBHBIMU MaTepuajlaMU, BJIEKYT 3a
co00i1 maMeHeHUA (PU3NUYECKUX CBOMCTB
yABTPaAUCIEepCHBIX cucTeM. IloBemenme
HaHOMAaTepUaJOB UYaCTO OIpeeadeTcsa
mpolieccaMy Ha I'paHUIle YaCTUIl UJIU 3€e-
peH. Hanmpumep, HaHOKepaMUKa MOJKET
mIacTuyecku naeOopMUPOBATHCA OOCTAa-
TOYHO 3aMETHO 3a CUeT CKOJIb)XEeHUSA II0
rpaHUIlaM. JTa cBepXILlacTuuHad nedop-
MaInusa HaXOAUTCA B CUJIBHOM IPOTUBOPE-
YUY C XPYIIKUM IIOBEJIeHeM, aCCOIIUUPY-
IOMIUMCsS ¢ OOBIYHON KepamMuKou. M3-3a
0OJIBIIIOTO KOJHWYecTBAa TPaHUI] U, KaK
cJaencTBUe, OOJIBIIIOTO KOJINUECTBA KOPOT-
KX 1 @Py3snoHHBIX PACCTOAHUM, HAHO-
MeTaJIJIbl 1 HaHOKepaMUKa UCIIOJIb3YIOT
KaK TBepaodasHbIA CBA3YIOINIUI areHT
IS COeIUHEHUA BMeCTe APYyTrux (MHOTra
PasHOPOAHBIX) KPYIHO3EPHUCTBIX MaTe-
puasioB. EcTb cBeieHUs, UYTO HEKOTOPLIE
BUJIBI HAHOKEPAMUKHU 00JIaJal0T MCKJIIO-
YUTEJbHO HU3KOU TEeIJIOIIPOBOJHOCTHIO.
ITO MMO3BOJISET UCIOJIb30BATh UX B Kaue-
CTBE TeIJIO3ANTUTHBIX TOKPBITU. ¥ MEHb-
IeHue pasmepa 3epHa Metajiaa ¢ 10 MM
1o 10 HM [maeT IOBBIIIEHUWE ITPOUYHOCTU
npumepHo B 30 pas. lobaBienue HaHO-
IIOPOIITKOB K OOBIYHBIM IIOPOIITKAM IIPU
IIPECCOBAHUU IIOCJIETHUX IIPUBOAUT K
YMEHBIIIEHUIO TeMIIepaTyphbl IIpeccoBa-
HUSA, MOBBINIEHUIO MPOYHOCTU U3IEJIUM.
IIpu nuddysuoHHON cBapKe HCHIOJIb30-
BaHUE MeXKIy CBapMBAEMBIMU AeTaJIIMU
TOHKOI IIPOCJIONKY HAHOIIOPOIIIKOB COOT-

ties. Behavior of nanomaterials often is
determined by processes at the border of
particles or grains. For instance, nanoc-
eramics can be plastically deformed in a
rather noticeable way due to border slip.
This superplastic deformation is conflict
with fragile behavior associated with or-
dinary ceramics. Because of large number
of borders and, as a result, large number
of short diffusion distances, nanomet-
als and nanoceramics are used as a solid-
phase binding agent for joining another
(sometimes heterogeneous) coarse-grain
materials. There is information that
some kinds of nanoceramics have only
low thermal conductivity. That allows us
to use them as a heat-proofing coating.
If the size of metal grain is reduced from
10 pym to 10 nm, strength will increase
almost 30 times. Addition of nanopow-
ders to ordinary powders when pressing
latter results in pressing temperature
decrease and product strength increase.
Under diffusion welding the use of thin
layer made from nanopowders of proper
composition between welded parts allows
welding heterogeneous materials includ-
ing some metal alloys which are difficult
to weld as well as reducing temperature
of diffusion welding.

Nanoparticles and nanopowders are
more admissible for modifying technol-
ogy and building material properties,
such particles and powders are the first
generation of products employing nano-
technologies already used in industries.

Nanodispersed powder technology —
a controlled process of creating nanodi-
mensional objects with specified proper-
ties by changing temperature, pressure,
composition of gas environment, reagent
concentration and process rate. The pro-
cesses resulting in formation of nano- or
ultradispersed structures — are crystalli-
zation, recrystallization, phase transfor-
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BETCTBYIOIIET0 COCTaBa IIO3BOJISIET CBa-
pUBaTh PA3HOPOIHBLIE MaTePUAJbl, B TOM
YypcJe HEeKOTOPhle TPYAHOCBApUBaeMbIe
CILIaBBLI MeTaJljla C KepaMuKoOii, a TaKKe
CHMKATh TeMuepaTtypy Au(dy3noHHOMN
CBapKMU.

Boiee npuemieMbIMu I MOIM(PUAILN-
POBAHUA TEXHOJIOTUU U CBOWCTB CTPOU-
TeJbHBIX MAaTEPUAJIOB OKa3bIBAIOTCS Ha-
HOYACTUILI UM HAHOIIOPOMIKM, KOTOpPLIe
MIPEICTABJISIOT COOOM IIepBOe ITOKOJIEHUE
OPOAYKTOB C HCIOJH30BAHMEM HAHOTEX-
HOJIOTHII, OCBOEHHBIX IIPOMBIIIJICHHO-
CTBIO.

TexHOJIOTMSA HAHOTUCIEPCHBIX IIO-
POIIKOB — 9TO KOHTPOJUPYEMBI IIPOITECC
CO3IaHUsI HAHOPa3MePHBIX 00beKTOB C 3a-
JAaHHBIMY CBOMCTBAMU IMYTEM M3MEHEHUSI
TeMIepaTyphbl, JaBJEeHUS, COCTaBa Iraso-
BOM cCpeabl, KOHIEHTPAIlMU pPeareHTOB
n ckopocTu mporecca. IIpomeccsr, B pe-
3yJbTaTe KOTOPBIX HPOUCXOAUT (POPMIU-
poBaHMe HAHO- WU YJIbTPAAUCIEPCHBIX
CTPYKTYP — 3TO KPUCTAJLJIN3AIUSI, PEKPU-
crajausaius, (asoBble IIPeBpallleHud,
BBICOKME MeXaHWYecKue HarpysKH, WH-
TeHCHUBHAaA IJIacTHUecKasa medopmaliud,
HOJHASI NN YaCTUUYHAA KPUCTAJIIN3AI I
aMop(dHBIX CTPYKTYpP. BIOODP MeToma 1mo-
JYyYeHNsI HAaHOMATEePHAJIOB OIIPeaesIsaeTC s
00JIaCThI0O WX INPUMEHEHHs, KeJlaTeJb-
HBIM HabOPOM CBOWCTB KOHEUHOT'O MPO-
OyKTa. XapaKTepPUCTHUKM II0JyYaeMOro
IPOAYKTA — TPAHYJIOMETPUUYECKUHI COCTAB
u gopmMa dYacTHull, colep:KaHUEe MIpUMe-
ceil, BeJINYMHA YAEJIbHON IMOBEPXHOCTHU —
MOT'YT KoJie0aThCsd B 3aBHUCHUMOCTU OT
crioco0a TOJyYeHWSA B BeChMa IMTHUPOKUX
npenesnax. Tak, B 3aBUCIMOCTU OT YCJIO-
BUH IIOJIYYEHUs, HAHOIIOPOIIKM MOTYT
uMeTh chepuyuecKyio, reKkcaroHajJbHYIO,
XJIONLEBUAHYIO, HUIroJbuaTyio (OPMBI,
aMOP(MHYIO AN MeJKOKPUCTALINUYECKYIO
CTPYKTYPY. MeToabl moJaydyeHuA yabTpa-
OUCIIEPCHBIX MATEePHAJIOB Pas3fesIsaioT Ha

mations, high mechanical loads, inten-
sive plastic deformation, full or partial
crystallization of amorphous structures.
The selection of nanomaterial produc-
tion method is determined by the field of
their application, desirable set of char-
acteristics of the end product. Charac-
teristics of the end product — grain-size
composition and shape of the particles,
impurity content, and value of specific
surface area — can vary widely depending
on production method. Thus according
to production conditions nanopowders
can be of spherical, hexagonal, flake,
needle shape, amorphous or fine crystal-
line structure. Methods of production of
ultradispersed materials are divided into
chemical, physical, mechanical and bio-
logical methods.

Chemical methods of synthesis in-
volve different reactions and processes
including processes of precipitation,
thermal decomposition (pyrolysis), gas-
eous-phase chemical reactions, reduc-
tion, hydrolysis, electric precipitation.
Regulation of the rate of formation and
new phase nucleuses growth is conducted
through changing ratio of reagents quan-
tity, satiety degree as well as process
temperature. Asarulechemical methods
are multistage and include a set consist-
ing of the processes and reactions men-
tioned above. The matter of the method
is that different metal compounds are
precipitated from their saline solutions
with the help of precipators. The prod-
uct of precipitation is metal hydroxides.
Alkaline solutions of sodium, potassium
and other substances are used as precipi-
tants. Through regulating pH and solu-
tion temperature, one provide conditions
under which crystallization rate increas-
es and high dispersed hydroxide forms.
Using this method it’s possible to obtain
powders of spheric, needle, platelike or
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XUMHUUYEeCKHe, (uanuecKue, MexaHHue-
CcK1e 1 OMoJIoTUYecKue.

XuMHUYecKne MeTOAbl CHUHTEe3a BKJIIO-
YalT pas3JnuyHbIe PEeaKIU U IIPOIIECCHI,
B TOM YHCJIE IIPOIIECChI OCAXKACHUS, Tep-
MUYECKOTO Pa3JIOXKeHUA WUJIU IIUPOJIM3a,
razo(dasHbIX XUMHUUYECKUX PeaKI[uii, BOC-
CTaHOBJIEHUSA, TUAPOJIN3Aa, dJIEKTPOOCAIK-
IeHus. PeryiupoBaHue ckopocTei oopa-
30BaHHS U POCTA 3aPOABIIIe HOBO# (has3bl
OCYIIIECTBJISAETCS 3a CUET M3MEHEeHUs CO-
OTHOINIEHUSA KOJUUYECTBa pPeareHTOB, CTe-
IIeH!U IIPEChINIeHNnd, a TaKKe TeMIeparTy-
pruI mpotiecca. Kak mpaBujIo, XuUMu4ecKue
MEeTOAbl — MHOTOCTAAUIIHbIE 1 BKJIIOYAIOT
HeKUH Ha0Op M3 BLIINIeHAa3BaHHBIX IIPO-
meccoB u peaximuii. Crrocob 3akjaoUyaeTcsa
B OCaKIEHNHN Pa3JIUYHBIX COeIWHEHUH
MeTaJIJIOB M3 PacTBOPOB UX COJIeH C IIO-
MOINbI0 ocanuTesaeii. IIpogykToM ocak-
IeHUd ABJAITCA T'UAPOKCUABI MEeTaJI0B.
B kauecTBe ocaguTesia UCIOJIL3YIOT pac-
TBOPGHI ITIeJIOUel HATPUA, KaJusd U IPyTue.
Perynupysa pH u temneparypy pacTsopa,
CO3AI0T YCJIOBUS, IPU KOTOPBIX MOBBIIIIA-
eTCsI CKOPOCTh KPUCTAJJIN3AIUU 1 obpa-
3yeTcs BBICOKOAMCIIEPCHBIN TUAPOKCHUL.
IATUM METOAOM MOXKHO IIOJIYYaTh IIOPOIII-
Ku chepuuecKoii, UroJibuaTom, yelrymga-
TOW MJIM HEIPaBUJILHON (DOPMBI C pasme-
pom uactuii, 1o 100 =M.

HamommopoIiku cJa0:KHOTO cocTaBa MO-
Jy4aoT METOJOM coocakjIeHudA. B saTom
cayJyae B peaKTop IIOJAal0T OJTHOBPEMEHHO
IBa mau 0oJiee PacTBOPOB CoOJiedl MeTaJI-
JIOB U INEeJIOUM NPHU 3aJaHHON TeMIlepa-
Type U mepememuBaHuu'. B pesyiabrare
MOJIy4alOT TUAPOKCUAHBIE COeIUHEHUSA
HY:KHOTO0 cocTaBa. Crocob rerepodasuoro
B3aMMOJENCTBUSA OCYIIECTBIAIOT IIyTeM
CTYIIEHYATOr0 HarpeBa cMeceil TBEPIbIX

! Hossle marepuaisbl. Ko, aBropos. Ilox Hayu-
Hoi penakmnueii F0.C. Kapabacosa. M: MUCHC.
2002. 736 c.

awkward shape with particle size up to
100 nm.

Nanopowders of complex composition
are produced by coprecipitation meth-
od. In this case two or more solutions of
metal and alkali salts are driven simul-
taneously into reactor under specified
temperature and mixing. As a result hy-
droxide compounds of required composi-
tion are produced. The method of hetero-
phase interaction is conducted by stepped
heating of solid metal salt mixtures with
alkali solution, that is accompanied by
oxide suspension formation and further
metal reduction. In this way metal pow-
ders with particle size within 10-100 nm
are produced. Gel-method means that in-
soluble metal compounds are precipitat-
ed from the water solutions in the form
of gels. The next stage is metal reduc-
tion. This method is used in production
of powders of iron and other metals. The
method of reduction and thermal disso-
lution usually is the next operation after
the stage when ultradispersed oxides or
hydroxides have been already obtained,
and the next operation — precipitation
and drying. As reducing agents, depend-
ing on the type of required product, gas-
eous reducing agents are used — as arule,
they are hydrogen, carbon oxide or solid
reducing agents. Nanopowders of Fe,
W, Ni, Co, Cu and some other metals are
produced when the oxides of these met-
als are reduced with hydrogen. Carbon,
metals or metal hydrides are used as solid
reducing agents. This method is applied
to produce nanopowders of the follow-
ing metals: Mo, Cr, Pt, Ni and other.
The size of particles is usually within the
limit 10—-30 nm. The stronger reducing
agents are metal hydrides — usually cal-
cium hydride. In this way Zr, Hf, Ta, Nb
nanopowders are produced. In some cases
nanopowders are produced by dissolu-
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COJIel MeTaJIJIOB C PAcTBOPOM IIEJIOUH C
o0pasoBaHMEeM OKCHUIHOH CYCII€H3UU U
IIOCJIeYIOINM BOCCTAHOBJIEHHIEM METaJI-
Ja. TakuMm cmmocob0oM IIOJIyUYAIOT MeTaJ-
JUYEeCcKHre IIOPOINKMN C PasMepPOM YACTHI]
B npegenax 10—100 um. I'ean-meTon 3a-
KJIIOUaeTCs B OCAXKIEeHUH 13 BOAHBIX pac-
TBOPOB HEPACTBOPUMBIX METAJINUYECKUX
coequHeHuil B Bume rejeii. Caemyroimas
CTaausI — BOCCTAHOBJICHIE MeTaJljia. OTOT
cmocod MOpuUMeHsAeTCA s IOJYUYeHUS
IIOPOIIKOB JKeJje3a U IPYTUX MeTaJlJIOB.
C1ioco0 BOCCTAHOBJIEHUSA U TEPMUUECKOTO
PasoKeHus — OOBIYHO 9TO CJEAYIOIIas
omepamnus IIOCJe IIOJIyUeHHsS B PaCTBO-
pe VAbTPagUCIEPCHBIX OKCUIOB WUJIHN T'H-
JIPOKCHUIOB C IIOCIEAYIOINM OCaKIeHIEeM
¥ CYIIIKOIi. B KauecTBe BocCTaHOBUTEJEH,
B 3aBHCHMOCTHU OT BHAA TPeOyeMoro mpo-
IYKTa, MCIIOJb3YIOT ra3oo0pasHbIe BOC-
CTAaHOBUTEJM — KaK IIPaBUJIO, BOJOPO.,
OKCHJ yIJepoJa UM TBepAble BOCCTAHO-
Butenu. Hanomopomku Fe, W, Ni, Co,
Cu u pama IPyrux METAJLJIOB IIOJYYaloT
BOCCTAHOBJIEHEM WX OKCHIOB BOLOPO-
moMm. B KauecTBe TBEPABIX BOCCTAHOBUTE-
JIell UCIIOJL3YIOT YIJIePO, MeTaJJIbl NI
TUAPUABLI MeTaJsioB. Takum cmocodbom
IIOJIyYaloT HaHOMOPOIIIKK MeTasioB: Mo,
Cr, Pt, Niu np. Kak npasuio, pasmep ua-
cTtul HaxogutTcA B mpexeaax 10—-30 mm.
Boiee cuJIbHBIMKM BOCCTAHOBUTEJISIMU
SABJISIOTCA TIAPUILI METAJIJIOB — OOBIYHO
ruapun Kaabnud. Taxk moaydyaroT HAHO-
nopomiku Zr, Hf, Ta, Nb. B paze ciyuaeB
HAHOMOPOIIKK IMOJYYaloT IIyTeM pasJio-
JKeHus opMuaToB, KapOOHATOB, Kapobo-
HUJIOB, OKCAJaTOB, alleTaTOB METAJIJIOB B
pes3yJIbTaTe IIPOIeCCOB TEPMUUECKOM quC-
conuanuy WM nupoamsa. Tak, 3a cuer
peaKIuu Jucconuanui KapOOHMIOB Me-
TaJI0B ImoJsryuaioT nopomrku Ni, Mo, Fe,
W, Cr. IlyTeM TepMHUeCKOTO pasjoiKe-
HUS cMecH KapOOHMJIOB HA HATPETOM IIoA-
JIOJKKe IIOJIyYaloT IIOJHMEeTAJIINYecKIe

tion of formates, carbonates, carbonyls,
oxalates, metal acetates, as the result of
thermal dissociation and pyrolysis pro-
cesses. Due to dissociation of metal car-
bonyls nanopowders of Ni, Mo, Fe, W,
Cr are produced. Multimetal films are
produced through thermal dissociation
of carbonyls mixture on the heated base.
Nanopowders of metals, oxides as well as
metal and oxide mixtures are produced
using metals formate pyrolysis. Powders
of metals including Mn, Fe, Ca, Zr, Ni,
Co, their oxides and metal oxide mixtures
are produced using this method.
Physical methods. Methods of evapo-
ration (condensation) or gaseous-phase
synthesis of metal nanopowders produc-
tion are based on evaporation of met-
als, alloys and oxides with their further
condensation in reactor under controlled
temperature and atmosphere. Phase
transitions vapour-liquid-solid body or
vapour-solid body occur in reactor or on
the surfaces of cooled underlying surface
or sides. The matter of the method is that
initial substance evaporates through in-
tensive heating, and then it is transmit-
ted with the help of gas-carrier into re-
action space where it is rapidly cooled.
Heating of the evaporated substance is
conducted with the help of plasma, laser,
electricarc, resistance furnace, induction
method and wires energizing. Crucible-
less evaporation is also possible. Depend-
ing on the type of initial materials and
obtained product evaporation and con-
densation are conducted in vacuum, rare
gas, gas or plasma flow. Size and shape
of particles depend on process tempera-
ture, atmosphere content and pressure in
reaction space. In the helium atmosphere
particles will have larger size than in the
atmosphere of argon — more dense gas.
Ni, Mo, Fe, Ti, Al powders are produced
with this method. The size of particles

Il CbE3[] UHXXEHEPOB POCCUN 25-26 HOAIBPA 2010 r. © WWW.RAE-INFO.RU

K cogepXxaHuro



HAHOTEXHOAOI NN B CTPOUTEABCTBE

N25/201C

HayUHbIil IHTEPHET-KypHa

Il Mexaynaponnaa Hay4Ho-npakTuyeckasn online-xoughepenyns «lipumeHeHne HAHOTEXHONOMUIl B CTPOUTENbCTBE>

njaeHKu. HaHomopomniky MeTaJjjioB, OKCH-
OB, a TaKJKe cMecell MeTaJLJIOB 1 OKCHI0OB
IOJIY4alOT IYyTeM HOHPOJM3a (POPMUATOB
MeTaaaoB. TakuM cIocoO0M IIOJIYYaIOT
TOPOIIIKY METaJJa0B, B ToM umcie Mn, Fe,
Ca, Zr, Ni, Co, UX OKCUIOB 1 METaJIJIO0K-
CUJIHBIX CMeCeH.

dusunueckne meroarl. Cmocobbl mcma-
peHus (KOHIEHCAIIMM) WJIU Tra3o(asHbIA
CHUHTE3 II0JIYUeHN I HAHOIIOPOIIIKOB MeTaJI-
JIOB OCHOBAHBLI HAa HMCIapeHUU MeTaJIJIOB,
CILIABOB UJIX OKCHUJIOB C IIOCJIEAYIOIIEN NX
KOHeHcalell B peakTope ¢ KOHTPOJUPY-
eMol TeMmepaTypou m armocgepoii. Pa-
30BbI€ IEPEXOAbl IaP—KUAKOCTh—TBEPIOE
TeJIO UJIN HIap—TBEPA0oe TeJIO IPOUCXOIAT
B 0o0beMe peakToOpa WMJIM HaA IIOBEPXHO-
CTH OXJIAXKJAaeMOU IIOAJOMKKMN WNJIU CTe-
HOK. CyIIHoCTh cmocoba COCTOUT B TOM,
YTO MCXOJHOE BEIeCTBO HMCHapPSIeTCs ITy-
TeM MHTEHCHUBHOT'O Harpepa, C IMOMOIIIbIO
rasa-HOCHUTeJS IOJAeTCA B PeaKIIMOHHOe
MIPOCTPAHCTBO, TIe PE3KO OXJasKIaeTcHd.
Harpes ucmnapsieMoro BerecTBa OCyIIecT-
BJISETCA C IIOMOINBbIO IJIa3MBbI, Jiasepa,
DJIEKTPUYECKON Iyru, Iledeil COIIPOTHUB-
JeHUS, UHAYKIIMOHHBIM CIIOCOOOM, IIPO-
OycKaHueM dJEeKTPHUYECKOro TOKa uepes
IIPOBOJIOKY. BO3MOKHO TaKKe OeCTUTeJIb-
Hoe ucmapenue. B saBucuMocTH OT BuAa
MCXOOHBIX MAaTepHuajoB H II0Jy4aeMOTo
NpOAYyKTa, WCIapeHme U KOHIEHCAITIIO
IIPOBOLAT B BAKyyMe, NHEPTHOM Tase, II0-
TOKe Trasa WU Iia3Mbl. Pasmep u popma
YACTUIL 3aBUCAT OT TEMIIEPATYPHI IPOIlec-
ca, coctaBa aTMoc(ephbl 1 TaBJIEHUA B Pe-
aKIIMOHHOM IIpocTpaHcTBe. B aTMmocdepe
reJIusd YacTUIbl OyAyT MMeTh MEHBIITUHA
pasmep, ueM B aTMmocdepe aproua — 6oJiee
IJOTHOTO rasa. TakuM MeTOAOM IIoJIyda-
for mopoiiiku Ni, Mo, Fe, Ti, Al. Paszmep
YACTUIL IPU 3TOM — AECATKY HAHOMETPOB.
B cBoe Bpema moaBumIiIcA, a B JaJdbHeHIIIeM
yTBEPAUJICS CIIOCO0 MOJyUYeHUSA HaHOMA-
TePHAJIOB IyTEeM 3JIEeKTPUUECKOTO B3PhIBA

is tens of nanometers. Another method
of producing nanomaterials is electric
explosion of wires (conductors). In this
case wires (diameter 0,1-1,0 mm) made
of metal serving as a matter for powder
to be produced are placed between elec-
trodes in reactor. Then impulse of high-
tension current (104-106 A/mm?) is
supplied at electrodes, at the same time
instantaneous initial heating and evapo-
ration of wires take place. Vapor of metal
scatters, refrigerates and condenses. The
process runs in the atmosphere of helium
or argon. Nanoparticles precipitate in
reactor. This method is used to produce
metal (Ti, Co, W, Fe, Mo) and oxide (TiO,,
Al O,, ZrO,) nanopowders with particle
size up to 100 nm.

Mechanical methods include methods
of grinding materials in mechanical way
in mills of different types — spherical,
planetary, centrifugal, vibration, hydro-
scopic instruments, attritors and simo-
loyer. Attritors and simoloyers are high
energy grinding instruments with sta-
tionary body — drum with mixers trans-
mitting motion to balls in drum. Attri-
tors have vertical position of drum and
simoloyers — horizontal one. Pounding of
material with grinding balls in contrast
to other types of pounding instruments
runs mainly not due to blow but abra-
sion mechanism. The volume of drums in
plants of these types is 400—600 1. Met-
als, ceramics, polymers, oxides and frag-
ile materials are pounded in a mechanical
way. Degree of pounding depends on the
type of material. For tungsten and mo-
lybdenum oxides the size of milled par-
ticles is about 5 nm, and for iron — it is
about 10—20 nm. Mechanosynthesis or
mechanical alloying are a sort of mechan-
ical pounding, when during the grinding
process materials interact with each oth-
er and a new milled material of another
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IIPOBOJIOK (ITPOBOAHUKOB). B aTOM ciyuae
B pPeaxKTope MeKAy JJIEKTpOoJaMHu IIoMe-
ITAf0T ITPOBOJIOKU MeETAaJljla, U3 KOTOPOTO
HaMeuaeTcsAd MOJIyueHre HaHOIIOPOIIKA,
nuamerpom 0,1-1,0 mm. Ha smexTpoas:
MOJA0T UMITYJIBC TOKA OOJIBIIION CHUJIBI
(104-106 A/mm?). IIpu sTOoM IPOUCXO-
JIUT MT'HOBEHHBI Pa3OoTPEB W HCIIapeHUe
mpoBoJioK. Ilapwl MeTasia passieTamTcs,
oxJIaKIaloTCA U KOoHAeHcupyiorea. IIpo-
Imecc uaeT B aTMocdepe rejinsa Uam apro-
Ha. HaHOUacTuIlbl OocemaroT B peaKkTOpeE.
TakuM cIIocoO0M IIOJYYAIOT MeTaJJIu-
yeckme (Ti, Co, W, Fe, Mo) u okcugHbie
(TiO,, Al,0,, ZrO,) HaHOTIOPOILIKH C KPYII-
HocTbhIo uacTuil 1o 100 M.

K MexaHMuyecKMM MeTOJZaM OTHOCST-
cA cmoco0bl M3MEJbUEHUA MAaTEPUaIoB
MeXaHHuUYeCKUM IyTeM B MeJbHUIAX pas-
JIMYHOTO TUIIA — IIIAPOBBIX, IIJTaHETAPHBIX,
IeHTPOOEKHBIX, BUOPAIIMOHHBIX, T'HPO-
CKONMYECKUX YCTPOMCTBAX, aTTPUTOPaAX
¥ cUMoJIoiepax. ATTPUTOPHI U CUMOJIOHe-
PBI — 9TO BLICOKOYHEPTEeTUUECKUE N3MEJb-
YHUTeJIbHBLIE alllapaTbl ¢ HEMOABUKHBIM
KopirycoM — OapabaHOM C MeIIajJKaMu,
nepenaoIuMy IBUKEHNUe I1apaM B 6apa-
0aHe. ATTPUTOPHI MMEIOT BEPTUKAJIbHOE
pacmoJio:keHue 6apabaHa, CUMOJIOEPHI —
ropu3oHTadbHOoe. WM3MmenbueHue wMare-
puaja IpU TOMOIIH Pa3MaJbIBAIOIIUX
I1apoB, B OTJIMNYHME OT APYTUX TUIOB U3~
MeJbYAIOIIUX YCTPOMCTB, IIPOUCXOIUT
TJIaBHBIM 00pa3oM He 3a CUeT yjaapa, a mo
MexaHu3My uctupanusi. EMKocTs 6apada-
HOB B yCTAHOBKAaX 9TUX ABYX TUIIOB JOCTHU-
raer 400-600 n1. MexaHUYeCKUM ITyTeM
U3MeJIbYal0T MeTaslJIbl, KepaMHuKy, IIO-
JIUMEePBI, OKCUABI, XPYIKUEe MaTePUAJbI.
CremeHb M3MeJbUEHUA 3aBUCUT OT BUIA
marepuajia. Tak, AJA OKCUAOB BoJb(pa-
Ma u MoJuOJeHa IOJIy4aloT KPYIHOCTh
YaCTHUIL MOPAAKA D HM, IJd JKejae3a — II0-
panka 10—-20 am. PaszHOoBUAHOCTBHIO Me-
XaHUYECKOT0 U3MeJbUeHUA ABJIAETCA

composition is produced. Nanopowders
of doped alloys, intermetalliles, silicides
and age-hardened composites with grain
size 5—15 nm are produced using this
method. The particular advantage of the
method is that due to interdiffusion in
solid state it’s possible to obtain «alloys»
of the elements which mutual dissolubil-
ity when using liquid-phase methods is
a negligible small. The positive point of
mechanical grinding methodsis compara-
tive easy plants and technologies, ability
to pound different materials and produce
alloy powders as well as to produce mate-
rialinlargeamount. Disadvantages of the
method include a possibility to dirty the
powder being pounded by abrasion ma-
terials, problems of producing powders
with short range of particle size distribu-
tion, difficulties of controlling product
composition during pounding process.
Production of particles using either of
the methods described above shows an-
other characteristic — tendency to form
particle combinations called aggregates
and agglomerates. When determining
particle size it’s necessary to distinguish
the size of single particles (crystallites)
from the size of their combinations. The
difference between aggregates and ag-
glomerates is not clear. It’s considered
that crystallites in aggregates are more
strongly tied together and have less in-
tercrystallite porosity than in agglomer-
ates. Problem concerning nanoparticles
aggregation appears in their compaction.
For example, when compacting aggregat-
ed powderbybakingin order toobtain cer-
tain material density the grosser particle
combinations are in powder, the higher
temperature is required. In this connec-
tion during development of nanopowders
production methods one still seeks means
for total or partial elimination of nano-
particles combination formation. For
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MeXaHOCHUHTEe3 MU MeXaHUUecKoe JIeTu-
poBaHMe, KOT/Ia B IIPOIlecce N3MeIbUeHU
IIPOUCXOAUT B3aNMOIEHICTBUE N3MeJIbuae-
MBIX MaTEPHUAJIOB C IOJYyUYeHUEM N3MeJb-
YeHHOTr'0 MaTepuaJia HOBOro coctaBa. Tak
IIOJIYYaIOT HAHOIOPOIIIKY JIETUPOBAHHBIX
CILJIABOB, MHTEPMETAJIJINJIOB, CUJIUIIAI0B
W OUCIEePCHOYIIPOUHEHHBIX KOMIIO3WTOB
¢ pasMepoM dacTui 5—15 HM. YHUKAaJIb-
HBIM JOCTOMHCTBOM cI0co0a ABJISETCA TO,
4TO 3a cueT BlauMoaup(py3unm B TBEPAOM
COCTOAHUU 3[eCh BO3MOJKHO ITOJIyUEHUE
«CILIaBOB» TaKWX 3JIEMEHTOB, B3amMHAas
PacTBOPUMOCTh KOTOPBIX IIPU MCIOJIB30-
BaHUU JKUIKO(MA3HBIX METOIOB IIpeHeope-
sKumo MmaJja. IlooKuTeIbHON CTOPOHOM
MeXaHNUYeCKHUX CI0CO00B M3MeIbUeHUS
SIBJIAETCSA CPABHUTEJbHAA IIPOCTOTA yCTa-
HOBOK M TeXHOJIOTHMH, BO3MOKHOCTDL 13-
MeJbuaTh Pas3JIMYHbIle MaTepuaJbl U IIO-
Jyd4aTh IIOPOIIIKM CILJIABOB, a TaKiKe
BO3MOKHOCTB IT0JIy4aTh MaTepuaJi B 60JIb-
oM KoaundectsBe. K HegocTaTkaM MeToma
OTHOCSATCA BO3MOKHOCTH 3arpsa3HEHUA
M3MeJIbYaeMOT'0 TOPOIITKA UCTUPAIOIITUM U
MaTepuajgaMu, a TaK:Ke TPYLHOCTU IOJIy-
YeHUA IIOPOIIKOB C Y3KUM pacIlpenesie-
HUeM YacTHuIl II0 pasMepaM, CJIOKHOCTU
pPeryanpoBaHus cOCTaBa IPOAYKTA B IIPO-
mecce uaMeabueHusA. [Ipu mosyueHun Ha-
HOYAaCTHIL JIIOOBIM METOJOM HPOABJISIETCS
elrle OJHa UX OCOOEHHOCTh — CKJIOHHOCTDH
K o0pa3oBaHUI0 O0OBeAWHEHWII YaCTH’II.
Takue o0beAMHEHWSA HA3BIBAIOT arpera-
TaMi M arjioMmeparamMu. IIpu ompesgere-
HUU pasMepPOB HAHOYACTUI] HEOOXOIUMO
pasinyaTh pasMephbl OTAENbHBIX YaCTHUIL
(KpucTaiuToB) U X 00beauHEeHN. Pas-
JUYTe MeKIy arperaTaMu U arjioMepara-
MU He SIBJIAETCS UYeTKO OIIpeaeIeHHBIM.
Cunuraercs, UTO B arperatax KpHUCTaJJIN-
TBI 00JI€€ IPOYHO CBA3AHBI 1 UMEIOT MEHb-
Y0 MEXKPUCTAJJIUTHYIO IIOPUCTOCTD,
yeM B arjgomeparax. IIpoOiema, cBs-
3aHHAs C arperupoBaHUEM HaHOYACTUII,

instance, when producing nanopowders
by condensation from vapor phase accu-
rate control over nanoparticles forma-
tion temperature proved to be expedient.
Elimination of water from some stages of
synthesis to decrease agglomeration de-
gree turned out to be effective measure
in chemical methods. One uses also meth-
ods of reducing contact between particles
through their coating which is deleted
before compaction. Nevertheless particle
aggregation and agglomeration make it
complex to produce composite materials.

Great mechanical affords or other
physical and chemical impacts, for ex-
ample, ultrasound dispersion of nano-
particles agglomerates in environment of
surface active agents are required when
producing raw mixture with nanomodi-
fiers as well as when increasing temper-
ature (when baking) is also required to
overcome agglomeration force.

Nanopowders having small sizes and
great specific surface (up to 400 square
meters per gram) show nontraditional
properties, which are different from
properties of initial materials: decreased
melting temperature and heat of evapo-
ration, ionization energy; special opti-
cal, electric and magnetic characteris-
tics; increased dissolubility and physical
and chemical activity, all that gives them
high catalytic, modifying properties and
reactionary ability.

In fact described nanopowders and
nanoparticles are the only things being
implemented in traditional production
of building materials. Inclusion of nano-
components in such technologies in order
toimprove them and materials properties
doesn’t transform these materials into
«nanomaterials» and «nanoproducts».
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BO3HHKAaET IIPU HMX KOMIIAKTUPOBAHUMU.
Hanpumep, npu KOMOAaKTUPOBAaHUM arpe-
TUPOBAHHOTO IIOPOINIKA ITyTeM CIHeKaHUSA
IJIS TOCTUXKEHUS OINpeleIeHHOM IIJI0THO-
CTH MaTepuaJja TpPeOyITcA TeMIIepaTypPhl
TEM BBIIIE, UeM 0oJiee KPYyITHBIE 00Beau-
HeHUS HAHOYACTUIL UMEIOTCS B IMOPOIIKeE.
B sT0i1 cBA3U mpm paspaboTKe MeTOmOB
MOJIYyYeHUsA HaHOIIOPOIIIKOB ITPOAOJIKA-
IOTCA TMOUCKU MepP IJIs UCKJIIOUEHUSA UJIU
YMEHBIIIeHUS CTeIeHN 00pasoBaHUA 00b-
eInHeHUW HaHouactull. Tax, B MeTomax
MOJIYyYeHUsI HAHOMOPONIKOB NYTEeM KOH-
JeHcaIuy W3 IIapoBOM (hpa3bl OKal3ayioch
1eecoo0pasHbIM TOYHOE PEeryJIupPOBaHUE
TeMIlepaTypbl 00pa3oBaHUA HAHOYACTUIL.
B xmmMmuecKmx MeTOJaX OKa3bIBAETCA
9(p(peKTUBHBIM MCKJIOUEHNE BOIbI U3 He-
KOTOPBIX CTaAuii CcUHTe3a MIJId yMeHb-
IIeHUA CTeNeHU aryioMepupoBaHudA. Uc-
MOJIB3YIOTCA TaKIKe MeTObl YMEHbIIIeHUA
KOHTaKTa Me:KJIy YaCTUIAMH IIyTeM HuX
MOKPBITUA (KaICyJIHUPOBaHUA), KOTOPOE
nepel KOMHOAKTHUPOBAHUEM yaaldeTcHd.
Tem He MeHee, arperupoBaHHe W arJo-
MepupOoBaHME HAHOUYACTHUI[ OCJIOKHAET
IMoJIydeHre KOMIIO3UTHBIX MAaTepUaJoB.
TpebyroTcs 60bIINEe MEXaHUUYEeCKHe YCHU-
JIUA U UHBIEe (QUBUKO-XUMUYECKIE BO3-
IeficTBUA, HANPUMeED, YJIbTPa3BYKOBOE
IUCIepTrupoBaHMe arjoMepaToB HaHOYa-
CTHUI[ B Cpe/ie TTOBEPXHOCTHO-aKTUBHBIX
BEIECTB IPU IIPUTOTOBJIEHUU CHIPHEBOM
cMecu ¢ HaHoOMoAu(pUKAaTOpaMu, a TaKiKe
MIOBBIIIIEHWE TeMIlepaTyphl (IIpm CcIeKa-
HUU), YTOOBI ITPEOJOJIETH CHUJBI arjioMe-
PUPOBAHUS.

Hanonopomiku, o61amada MaJIbIMU pas-
MepaMu 1 OO0JIBIITON yaeJIbHON ITOBEPXHO-
cthio (o 400 M2/T) IPOABIAIOT HETPALM-
IIMOHHBIE CBOMICTBA, OTJINYHEBIE OT CBOIICTB
WCXOMHBIX MAaTEpPUaOB: IOHUKEHHYIO
TeMIIepaTypy IJaBJIeHUSA W TEILJIOTY WC-
mapeHus, SHEPTUI0 NOHU3AIUN; OTJINYU-
TeJbHbIEe ONTUYECKUE, dJIeKTpUuUYecKUue

e —— A6
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¥ MarHUTHBLIE CBOMCTBA; MOBBIIIEHHYIO
pPacTBOPUMOCTh U (PUBUKO-XUMUUECKYIO
aKTUBHOCTDH, NPUAAIOIINE WM BBICOKUE
KaTaJuTuuecKkue, MOIU(PUITUPYIOIITHE
CBOMCTBa U PEAaKIIMOHHYIO CIIOCOOHOCTb.

ITUMU HAHOIIOPOIIIKAMMY ¥ HAHOYACTU-
IlaMu, II0 CYIIEeCTBY, M OTPAaHUUYNBAETCS
IpUMeHeHVe HaHOTEXHOJIOTUUA B ITPOU3-
BOJICTBE CTPOUTEJbHBIX MAaTEPUAJIOB 1 U3~
JeJInii, IPOU3BOAUMBIX II0 TPASUITUOHHBIM
TEeXHOJIOTUSAM. BKJIIoueHWMe B HHUX HaHO-
KOMIIOHEHTOB C IIeJIbI0 YCOBEPIIIEHCTBO-
BaHUA 3TUX TEXHOJOTUH U CBOMCTB MarTe-
puaJioB Ha X OCHOBe He IIpeBpaIaeT mx
B «HAHOMATEPUAJILI» U « HAHOU3IEIMI» .

e 4
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COBOJIEB
KoucranTus,
nmpeacenaTesb
TexHUYECKOro KOMHU-
TeTa 10 HAHOTEXHO-
adoruaMm B 6etone ACI
236D AmepuKaHCKOTO
MHCTHUTYTa 0eTOoHAa,
aaBIOHKT-TIpo(eccop
dakyasTeTa rpaskIaHCKOTO
ctpouteabscTBa u MexaHuku CEAS,
YuusBepcurera BuckoHcun-Muiryokku,
CIIIA, meiicTBUTEJIbHBIN YJIeH
MeKkcHMKaHCKOM aKaJgeMUu HayK, TOIeHT

Ha caiime www.nanonewsnet.ru
http: //www.nanonewsnet.ru/...
chuyu-krasku 6 nauwane amozo zoda
o6vina unpopmayus o wydo-Kpacke,
o6aadaroueil ceepxmepmou3onu-
PYUWUMUL U WYTLONO2NLOWAIOUL UMY
ceéolicmeamu. Bcmpewanace maxice u
pas3zpomuan kpumukra 0AHH020 CMpPou-
menbHO20 Mamepuanda.

Paccrasxcume, nosxcanyicma, o nodoo-
HbLX mamepuanax nodpobree. Peanvrno
Au docmuicenue 3HALUMeNbHbLX 2padu-
eHmoé nadeHus memnepamypv. 6 ma-
Kux monkux caoax? Jlelicmeumenvrho
AU OHuU cywecmeyiom u pabomarom?
Cronvko amo moxcem cmoumv? Jyma-
emca, wmo 0anHOe Hanpaénenue, ecau
OHO nodkpenneHo peanvHbvimu Odocmu-
Henuamu, 0na Hauwell cmpansvl. moxcem
O0bLmb Kpaline UHMepPecHbLM.

Cnacubo.

Banepuit HukosnaeBuu, nH:xeHep,
r. Apxanreasck — 09.09.2010 21:25

lleficTBUTEILHO, TaKNe MaTepUaJIbl
ObLIM pa3paboTaHbl B paMKax KOCMHUe-
CKoli mporpammbl HarmoHaabHOTO yIpas-
aerns CIITA o aspoHaBTHUKE U UCCJIEI0Ba-
HUIO0 KocMudecKoro npocrpancTBa (NASA)

SOBOLEYV Konstantin,

Chair of Technical Committee

on Nanotechnologies in Concrete ACI
1236D of American Concrete Institute,
Associate Professor of Department

of Civil Engineering and Mechanics,
University of Wisconsin-Milwaukee,
USA, Full-Member of Mexican
Academy of Sciences

At the beginning of this year the
website www.nanonewsnet.ru hitp://
www.nanonewsnet.ru/...chuyu-krasku
published information about miracle
paint with super thermo and sound in-
sulating characteristics. But there was
also destructive criticism of this mate-
rial.

Tell us, please, about similar mate-
rials in details. Is it possible to obtain
considerable temperature decrease gra-
dients in a such thin layers? Do they
really exist and work? How much may
it cost? This direction is thought if it is
proved by real achievements may be very
interesting for our couniry.

Thank you.

Valery Nikolaevich, engineer,
Arkhangelsk

In fact, such materials have been de-
veloped for the space program of the
National Aeronautics and Space Ad-
ministration (NASA) in Ames Research
Center. These products are composed of
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B HayuHo-uccenoBaTeIbCKOM IIEHTPE M.
Iiimca. OHU TIPeCTaBIISAIOT CO00I TPOAYK-
THI HA OCHOBE CJIOYKHO¥ CMECH CTEKJIAHHBIX
(HaTpUeBO-00POCUINKATHLIX) WJIN Kepa-
MUYECKUX OTHEYIIOPHBIX MUKpocdep, Ha-
MMOJTHEHHBIX MHEPTHBIM I'a30M WJIM BaKyy-
MUPOBAHHBIX B IIPOIlecCe MPOU3BOACTBA.
Muxpocdepbl ¢ TosamuHO crenku 1/10
UX JAUaMeTpa, KOTOpPbI€ BBITVIALAT, KaK
TOHUAMIIAsd MyKa WX TaJdbK (UX pasmep
CPaBHUM C TOJIIIIMHON YeJOBEUECKOTO BO-
goca — 50-100 MKM), HEropoUYMn, MMEIOT
UCKJIIOUUTEIbHYI0 XUMUYECKYIO YCTOMUM-
BOCTbB, ITPOYHOCTD Ha c;xkaTme oKkojio 30 MIla
U TeMIOepaTypy pPasMATrdeHUs OKOJIO
1800°C. dPaxTuecku MuUKpocepsl Ipes-
CTaBJIAIOT CO00M BBICOKO3((heKTUBHBIN
«MuHU-TepMoc» . OTcIofia uX OCHOBHBIE 00~
JIACTU IIPUMEHEeHUS — TePMOUSB0JIAINA, II0-
BBIMIIEHVIE OTHECTOMKOCTH Y KOPPO3UOHHOM
CTOMKOCTU B CUJILHOAQIPECCUBHBIX Cpelax.
Yarrie Bcero HCIOJbB3YIOT KOMIIOSUTHYIO
KepaMUUecKyI0 KPacKy, ¢ IIOMOIIbIO KOTO-
PO MOYKHO TEPMOM30JITPOBATE eMKOCTH M
TePMUHAJBI ¢ HeQTerpoagyKTamMu, odecrie-
YUTH TEIJIO- U BJIATOU30JIAIUAIO TEILJIOIPO-
BOIOB, TPYOOIIPOBOJOB, TEIJIOIIYHKTOB,
TeXHOJIOTUUYeCKoro obopyaoBauusa. Ilo-
KPBITUSA MIPUMEHSIOTCA TaK:Ke IJIA OTAe-
Ku (acaioB U CT€H BHYTPU TIOMeEIeHUM.
ITocsie HaHECeHUA MaTepraia IOBEPXHOCTh
Ipu TOJIITTHE TOKPBITUS 0,3 MM TMeeT BbI-
COKUH KOa(h(PUIIEHT OTPAYKEHNA B HI3KO-
TeMIlepaTypHOi#l MH(ppPaKpacHOu o0JiacTu
¥ B 00J1aCTU BUAUMOTO U3JIYUEHUA.
Ceromua Ha 0ase MuUKpochep MHOTHE
KOMITAaHUU IIPOU3BOJAT IMPOAYKIIUIO 00-
IIeTPasKJIaHCKOT0 Ha3HAYEHUSA: TOTOBbBIE
K IIPUMEHEHUIO TEPMOKPACKH, MEJIKOIII-
TYUYHBbIe UBAEJUA IJIs OOJUIIOBKU U (pyTe-
POBKU, NOOABKU JJIA PAAA CTPOUTETBHBIX
MaTepuaoB. Hampumep, XOpOIITO U3BECT-
Ha MTPOAYKIUS aMePUKAHCKON (UPMBbI
Hi-Tech Thermal Solutions (Meas0ypH,
®iopuna), TERMO-SHIELD Europa AG

glass (sodium-borosilicate) or ceramic
fire-resistant microspheres filled with
inert gas or vacuumized during the pro-
duction process. Microspheres which
side thickness is 1/10 of their diameter
look as the finest flour or talc (with size
compared with the thickness of human
hair — 50-100 pm). Such microspheres
are inflammable, have exceptional chem-
ical resistance, compressive strength of
about 30 MPa and softening tempera-
ture of about 1800°C. Actually, micro-
spheres work as a highly effective «mini
thermos». Advanced properties of such
microspheres determine their fields of
application: such as thermal insulation,
improvement of refractoriness and corro-
sion resistance in strongly aggressive en-
vironments. Composite ceramic paint is
the most common application. This paint
provides thermal insulation of tanks and
petroleum terminals and also can be used
for thermal insulation and waterproof-
ing of water supply systems, pipe lines,
substations, technological equipment.
Coatings are used also for finishing of
facade and interior walls. The surface
being coated with 0,3 mm layer has high
reflection coefficient in low temperature
infrared and light spectra.

Today many companies use micro-
spheres to manufacture construction
materials: ready to use thermopaints,
small articles for finishing and brick-
lining, additives for building materials.
For example, there are well-known prod-
ucts of American firm Hi-Tech Thermal
Solutions (Melbourn, Florida), TERMO-
SHIELD Europa AG (Germany), «Cer-
amoizol» (Ukraine) and some other man-
ufactures. According to manufacturer’s
specifications, thermopaints can be used
in construction for facade, interior and
roof painting, inner and outer thermo-
insulation of buildings providing the re-
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(Tepmanusa), «Kepamousos» (YKpauHa) u
apyrux mnpomsBoauTteseii. Ilo ux manHbIM,
TEPMOKPACKU MOKHO UCIIOJIb30BaTh B CTPO-
UTeJbCTBE IJIs OKpacKu dacamgoB, HWHTe-
PBHEPOB U KPBIII, TEPMOUBOJIAINN BHYTPU
¥ CHAPY KU 3JaHU, IIPU STOM COKPAIIlEHIE
pacxosoB Ha OTOIJIEHNE 1 KOHAUITOHUPO-
BaHWNe 30aHui cocTasisgeT 0KoJyo 30% .

NuaTEepecHO OTMETUTH, UTO OJIMBKOE
II0 CyTH TeXHUUEecKOoe peIlleHue, HO Ha
OCHOBeE TIOJIBIX KOPYHAOBBIX MUKpPO(GUOD,
ObLI0 mpemyioskerno B 1985 romy mpodec-
copamu MUCU/MI'CY IO.II. T'opsoBbIM
u A.Il. MepKuHBIM, KOTOPBIE padoTaiu B
paMKax KOCMHUUYECKO! ITpOrpaMMbl ObIB-
mtero CCCP.

Yeaxcaemvie konnezu!

Paccrasncume, nosxcanyiicma, o nono-
HUMeEeNbHOM Onvblme NPUMEHEeHUA Ha-
HOmexHoNO2ull 6 cmpoumenvcmee, 06
UCTLONB30BAHUU HAHOMEXHOL02ULHOZO0
cblpba 01 cmpoumenvHol uHdycmpuu.

Cepreii BsiacoB, nHXeHeP-CTPOUTETb —
21.09.2010 19:01

Yeaxncaemvie yuacmHuxu KongepeH-
yuu!

Ymo Bw. moxceme ckazamv 0 npume-
HeHuu HaHomoOugpuramopoé 6 6Gemon-
HBLX KOMNLO3UYUAX, KEPAMULECKUX U CU-
AuKamHbuLXx mamepuanax?

IIporwnn C.JI., nHKeHEP-TEXHOJIOT —
21.09.201019:04

Yeasncaemovie ywacmuuxu rkongepen-
yuu!

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

Kaxoi a3¢pgpexm moimem odamv uc-
nonb306anue HAHOMEXHONO02UI 6 CIMPO-
umenscmeée u HKX?

T'ycapenxo B.H., npenogasareb,
r. Oper6ypr — 21.09.2010 19:05

duction of heating and conditioning costs
about 30% .

It is interesting to point out that
back in 1985, professors of MISI/MGSU
Y.P. Gorlovand A.P. Merkin while work-
ing on the space program of the former
USSR offered very similar technical
solution for heat-insulative materials
based on the hollow-core corundum mi-
crofibres.

Dear colleagues!

Tell us, please, about positive expe-
rience of implementation of nanotech-
nologies in construction and about use
of nanotechnological raw materials in
construction.

Sergei Vlasov, construction engineer

Dear participants of the conference!
What is your opinion about applica-
tion of nanomodifiers in concrete com-
positions, ceramic and silicate materi-
als?
Pronin S.L., mechanical engineer

Dear participants of the conference!

Do you have any information about
achievements of nanoindustry in for-
eign construction?

What effect can be achieved when us-
ing nanotechnologies in construction
housing and communal services?

Gusarenko V.N., lecturer,
Orenburg
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Torma Kak HayKa 0 HAHOTEXHOJIOTHUAX
BecbMa MOJIOZA, CAMH arperaTbl M 00beK-
ThI, UMEIOIIe HAHOPa3MepPHhI, CYIIIEeCTBO-
BaJI Ha 3eMJie CTOJIbKO Ke, CKOJIbKO Cy-
IeCTByeT Ha ILJIaHeTe *KU3Hb. TakK, ObLI0
JIOKa3aHo, YTO UCKJIIOUNTEIbHbIE MEXaHU-
YyeCcKMe CBOMCTBA TaKUX O0MOMAaTEpPUAaJIOB,
KaK KOCTU WJIM PaKOBUHBI MOJLJIIIOCKOB
O0'BSICHAIOTCA ITPUCYTCTBUEM HAHOKPU-
CTaJIJIOB COeNUHeHUU Kauablusa. Hamnpu-
Mep, HAHOKOMIIOBUTHBIM IO CBOEM CyTH
MaTepuaJjJ paKOBUH MOJLJIIOCKOB, Ha3bIBa-
€MbIX MOPCKUMU YIITKaMM, COCTOUT 13 Ha-
HOpa3MEePHBIX YacTHUI[ KapOoHaTa KaJb-
WA, CBA3AHHBIX MEXKAY CO00M KJIEAIIUM
COCTaBOM Ha OCHOBE cMecHu 0eJIKOB. OTOT
TUII HAHOCTPYKTYp OOecIieumBaeT upes-
BBIYAHO BHICOKYIO ITPOYHOCTD 1 YIaPHYIO
BABKOCTh, KOTOPOI OTJIMYAIOTCA PAaKOBU-
HBI MOJLJTIOCKOB 0J1arofiapsA B3anMOCBA3aH-
HBIM HAHOOJIOKaM KapOoHaTa KaJIbI[Ud,
obecrreunBaIONiuM OJIOKMPOBaHUE Tpe-
IUH 1 paccemBanmue sHepruu. C maBHUX
BpeMeH 4eJIOBEUEeCTBO II0JIb30BAJIOCh Ha-
HOMAaTepHajJaMU IIPU IPOU3BOJACTBE CTEK-
aa. Camble IPOTPECCUBHBIE IIOCJIEITHUE
MOCTUKEHUS — 9TO CHUHTE3 HOBBIX (hOPM
yraepoza: dymnepen (C,)) u yriepoansbie
HAHOTPYOKM. lI3MeHeHUs CBOMCTB 3a
CUeT NPUMEHEHUS HaHOMOAUDUKATOPOB
IeJaloT BO3MOXKHBIM YCIIEIITHOE pPas3BU-
THe YJAYYINeHHON KaTaJNuTHUYECKOU CIIO-
COOHOCTH, PEryJUPyeMOd UyBCTBUTEJb-
HOCTU K OIIpeJesIeHHON MIJIMHE BOJHBI,
paspaboTKy VJIYYIIEeHHBIX ITUTMEHTOB
U KpacoK CO CBOMCTBAMU CaAMOOUYUIIIEHUA
M CaMOBOCCTaHOBJIeHHA. HaHouacTHUIIbI
UCTIOJB3YIOT JIJIA YJIYUIIeHUuA MeXaHuJe-
CKUX CBOMCTB NJIACTMKOB U PE3UH, OHU
IIOMOTAIOT AOCTUYD HMOBBIIIEHUS TPOYHO-
CTHU PEXKYIIIUX WHCTPYMEHTOB U IIOBBIIIIE-
HUS THUOKOCTU KepaMHYeCKHUX MaTepua-
goB. Hampumep, Onlia 3aduKcHUpoBaHa
ruOKoCcTh HaHO(p)a30BOM KepaMUKU — TU-
TAHOBOM U aJIIOMUHUWEBOU, MOJYYeHHOU

While the science on nanotechnologies
is rather young, nanosized objects have
been existing on the Earth as long as the
lifeitself existson the planet. Thus, it was
proved that special mechanical proper-
ties of such biomaterials as bones and ab-
alone shells are explained by the presence
of nanocrystals of calcium. For example,
nanocomposite material of abalone shells
consists of nanosized calcium carbonate
particles connected with each other by
adhesive consisting of protein mixture.
This type of nanostructures provides
extremely high strength and impact re-
sistance due to crack arrest and energy
dispersion. From ancient times mankind
has been using nanomaterials in glass
production. The most advanced achieve-
ments are related to the synthesis of new
carbon forms: fullerene (C,)) and carbon
nanotubes. Unique change in properties
characteristic to nanomaterials makes
it possible to develop new products with
improved catalytic ability, controlled
sensibility to the certain wave length,
improved pigments and paints with self-
cleaning and self-healing. Nanoparticles
are used to improve mechanical proper-
ties of plastics and rubber; they enable
us to increase the strength and ductility
of ceramic materials. For example, nano-
phase ductile ceramics were produced
through consolidation of ceramic par-
ticles of titanium and aluminum. New
nanomaterials made of metals and sili-
con/germanium oxides demonstrate su-
perplasticity, withstanding tension from
100 to 1000% up to break. Nanopar-
ticles of silicon dioxide (nano-silica) can
be used as an additive for high strength
and self-consolidating concrete, thus
considerably improving workability and
strength. One of the first commercial
nanoadditives for concrete is Gaia, was
developed by the company SciTechCo-
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IyTeM KOHCOJUIAIINU KepaMUUYeCKuX
HanouacTuil. HoBble HaHOMAaTepuaJbl Ha
OCHOBE METaJIJIOB U OKCUAOB KPEMHUA
U TepMaHus AeMOHCTPUPYIOT CyIepILia-
CTUYHOCTD, BBIIEDPIKUBAA PACTAKEHUE OT
100 mo 1000% mo paspwiBa. HanouacTu-
bl AWOKCHAA KpeMHUuA (HaHOKpeMHe-
3eM) MOKHO WMCIIOJIb30BaTh KaK J00aBKY

I BBICOKOIIPOYHOTO U CAMOYILJIOTHAIO-

merocd 0OeTOHA, 3HAUUTEJNLHO YJIydIlias

ero yao00yKJIaJbIBAEMOCTb U IIPOYHOCTD.

OnHa w3 MEepBBIX KOMMEPYECKHX HAHO-

nobaBoK ajsa 6erona — IN'ama (Gaia), ObL1a

paspaborana komnanmenn «CuTexKoruo-
cubib» (SciTechCognoscible) ¢ mesbio 3a-

MEHUTHh MUKPOKPEeMHEe3eM. ITOT IPOAYKT

IIOCTYIIaeT Ha PHIHOK B JKUIKOM BHUJE, UTO

ImoMoraeT o00ecIleuuTh OJHOPOIHOE pac-

npenesnenne Hanoudactur SiO, B GeroHe.

Ero npumenenme mpu mosupoBre 1,3%

(Io Mmacce B CyXOM COCTOAHMM) obecIieun-

BaeT IIOBBIIIIEHWE HPOYHOCTH OeToHa Ha

ciKaTue B Bo3pacTe oT 7 10 28 CyTOK mpu-

MEepHO B JIBa pasa.

B Onmxaiiinye rogbl MOYKHO OXKHUIATH
Pa3BUTHUSA HOBBIX HAHOTEXHOJIOTWH U Ha-
HOITPOJYKTOB, OTHOCSAIIUXCSA K TeXHOJIO-
ruu 0€TOHOB:

e Karaius nJs cuHTe3a U YCKOPEeHU S TU-
IpaTanuy OObIYHBIX IIEMEHTOB.

e JloGaBKM [ CYIEPTOHKOTO IIOMOJIA
U MeXaHOXMMUYECKOI aKTUBAIIUU Iie-
MEHTOB.

® Baxymue ¢ HaHOUYacTUIIaMU, HAHO-
CTeP:KHAMU, HAHOTPYOKaMu (BKJIIOUAS
ONHOCTEeHHBLIE HAHOTPYOKM), HaHOa-
MOpPTH3aTOpPaMu, HAHOCUCTeMaMU WJIN
HAHONIPYKUHAMU.

¢ Bsakyiue ¢ yaydlIeHHBIMYI HAHOMO/IE-
JVUPOBAHHBIMYU BHYTPEHHUMHU CBA3IMU
MeXKIY IPOAYKTaMU TUAPaTaAI[UU.

¢ Bsaxkymue, MoampuIMpOBaHHBLIE Ha-
HOYaCTHUIIAMHU IIOJIIMEPOB, UX dMYJIb-
CUSAMHU UJIU MMOJUMEPHLIMU HAHOILJIEH-
KaMu.

gnoscible in order to substitute microsil-

ica. This product is available in the liquid

form and this helps uniformly distribute

SiO, nanoparticles in concrete. The ap-

plication of this product at a dosage of

1,3% (by cement weight) provides up to

100% increase of compressive strength

in the age of 7—28 days.

The development of new nanotechnol-
ogies and nanoproducts related to con-
crete technology can be expected:

e (Catalysis for synthesis and accelera-
tion of ordinary cements.

e Additives for super-fine grinding and
mechano-chemical activation of ce-
ment.

¢ Binding materials with nanoparticles,
nano-rods, nano-tubes (including sin-
gle-wall nanotubes), nano-shock-ab-
sorbers, or nanosprings.

¢ Binding materials with improved
bonds between the cement hydrates.

¢ Binding materials modified with poly-
mer nanoparticles, their emulsions or
polymer nano-films.

¢ Biomaterials (such as imitating struc-
ture and properties of abalone-shells)

e Composites made of cement, rein-
forced with new fibers with nanotubes
as well as with fibers with nanocoat-
ings (in order to improve bond, corro-
sion resistance, give new characteris-
tics such as electro-conductivity and
some other new properties).

e New generation of superplasticizers
for «total workability control» and sig-
nificant reduction of water demand.

e Materials made of cement with high
strength and toughness.

¢ Binding materials with controlled
moistening degree and controlled pro-
cess of microcracks formation.

¢ Cement based materials with modified
nano- and microstructure for extreme-
ly high durability.
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¢ BuomarepuaJbl (BKJIIOUYAA UMUTUPYIO-
e CTPYKTYPY U CBOWCTBA PAKOBUH
MOJIJIIOCKOB).

e KomMmosuThI Ha OCHOBE IleMeHTa, apMU-
pOBaHHBIE HOBBIMU BOJIOKHAMMU C HAHO-
TpyOKamMu, a TAKKe BOJIOKHAMY C HAHO-
obosouKaMu (A1 yaydIlleHus CBsa3eit,
KOPPO3UOHHOM CTOMKOCTU, HNPUIAHUS
HOBBIX CBOMCTB MaTepraly, TAaKIX KaK
9JIEKTPOIIPOBOAHOCTH U T.II.).

e HoBoe mokoJieHme cylepIiaacTuukra-
TOPOB I «abCOJIOTHOTO KOHTPOJISA
MMOABUKHOCTU» W PE3KOT0 CHUIKEHUS
pacxoza BOJHI.

¢ MarepuaJsbl Ha OCHOBE IIeMEeHTa C Ypes-
BbIUAHO BBICOKOII IPOYHOCTHIO, TATY-
YeCThIO U TBEPIOCTHIO.

® Bskylue ¢ KOHTPOJIUPYEMOI CTEIeHBIO
YBJIAKHEHUS U KOHTPOJIUPYEMBIM IIPO-
1meccoM o0pa3oBaHUA MUKPOTPEINH.

¢ Marepuasbl Ha OCHOBE IIEMEHTa C MO-
IU(PUITMPOBAHHON HAHO- U MHUKPO-
CTPYKTYpPO¥, A&€MOHCTPUPYIOII[HE Upes-
BBIYAHO BBICOKYIO JOJITOBEYHOCTbD.

® JKoJOrMYecKUe BSKYyIlue, MOIudu-
IIUPOBAaHHBIE HAHOYACTUIAMU U IIPOU3-
BeJIeHHbIE IIPU 3HAYUTEJIBHOM COKpa-
IeHu o0beMa IOPTJIAHAIIeMEeHTHO
KoMmoHeHTHI (70 10-15%) uau BaKYy-
IIie Ha OCHOBE aJIbTePHATUBHBIX CUCTEM
(MgO, docharsl, reoroanMepsbl, TUIIC).

¢ Marepuanbl, CIOCOOHBIE CaMOBOCCTA-
HaBJINBAThCA, U TEXHOJOTUU PEMOHTA
Cc IpUMeHeHueM HaHOTPYOOK M XWMIU-
YyecKHuX N00ABOK.

e Marepuaabl ¢ KOHTPOJUPYEMOU 3JIEK-
TPONPOBOAHOCTLIO, CBOMCTBAMU Je-
(opmanuu, 6e3ycamouHble MaTepPUAJIbI
U MaTepuajbl ¢ HUBKUM TeMIepaTyp-
HBIM PacCIIupPeHueM.

® BLICOKOTEXHOJOTUYHBIE MaTEepPUAaJbI,
Takue KaK MaTepuajbl C CEHCOPUKOM
¥ 3aJJaHHBIMU peakIuIMI Ha TeMIlepa-
TypHBIE BO3AENCTBUA, BJIAKHOCTh, Ha-
IpAKeHue.

® KEcological binding materials with
nanoparticles and produced under
considerable reduction of portland ce-
ment (up to 10-15%) or binding mate-
rials made of alternative binding sys-
tems (MgO, phosphate, geopolymers,
gypsum)

® Self-healing materials and repair tech-
nologies using nanotubes and chemical
additives.

e Materials with controlled electro-con-
ductivity, deformation characteris-
tics, non-shrinking materials and ma-
terials with low thermal expansion.

e High-tech materials with censoring
abilities to temperature influence,
moisture, tension stresses.
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KOPEHBKOBA
Codpa ®PénoposHa,
TOKTOP TeXHUYECKUX
HayK, mpodeccop
rageapsr «CTpouTeiinb-
HbI€ MaTepHaJbl»
Camapckoro
rocy1apCcTBEeHHO-

T0 ApXUTEKTYPHO-
CTPOUTEJIHHOTO YHUBEPCHUTETA,
axkageMuxk MAHOIB, uieH-KoppecnioHAeHT
PAEH, akagemuxk POA

Cxasxcume, ecmvb nu Kaxue-1ub6o HOp-
mamueHnbvle JOKYMEeHmbl, peziamMeHmu-
pymuue ucnonb3o6arnile HAHOMEXHONO-
2ull u npozpammHble 0OKYmMeHmbL, 20e
npocmampueanace 6v. cucmemHas no-
3uyus zocydapcmea unu ompaciu 6 06-
Aacmu cmpoumenbHblX HAHOMEXHONO-
eui?

Esrenunii CebIX, CTPOUTEID,
r. Bragusoctox, — 20.09.2010 13:22

s pa3pabOTKU HPOTPAMMHBIX TOKY-
MEHTOB II0 IIPUMEeHEeHUI0 HAHOTEeXHOJIOTUHA
B CTPOMMHIYCTPUM, Ha MOM B3TJIAM, JOJI-
JKeH OBITH CO3aH OaHK JaHHBIX MMEIOIINX -
cAd U IIPOM3BOAUMBIX B Poccum HaHOIIPO-
IYKTOB, JaHAa OIleHKA NX IIEPCIeKTUBHOCTH
C YYEeTOM OOJTOCPOUHBIX MCHBITAHUUA WX
B cOCTaBe KOHCTPYKIuu. MHe He N3BEeCTHO
0 CYIIIECTBOBAaHUU TOCYJapPCTBEHHBIX HOP-
MATHBHBIX JOKYMEHTOB B 00JIACTH CTPOU-
TeJIbHBIX HAHOMATEPHAaJIOB.

Cunuraio, yTo uyeM uaIle OyAyT IIPO-
XOOUTH MeXKIyHApPOIHbIe Hay4HO-
IpakTUUecKrue KoH(pepeHIIUU, HaA KO-
TOPBIX C YYaCTHEM XUMHKOB, (DU3UKOB,
CIeI[MAJIICTOB B 00JIaCTH CTPOUTEIbHBIX
MaTepuajoB 00CYKIAJNUCh ObI IIPOOJIEMbI
HaHOMAaTepHaJoB 1 HAHOTEeXHOJOTUHN, TeM
ObIcTpee OyAyT pelieHbl MHOTTE TeOPeTH-
YecKUe U IPaKTUYEeCKUe BOIPOCHI.

KORENKOVA Sofia Fedorovna,
Doctor of Engineering,

Professor of the Chair «Building
materials», Samara State University
of Architecture and Construction,
Member of International Academy of
Ecology, Man and Nature Protection
Sciences, Associate member of RANS,
Academician of Russian Economic
Academy

Could you tell if there are some
Codes, regulating nanotechnologies
application and program documents
which reflect state’s or industry’s
system  attitude to construction
nanotechnologies?

Or, in contrary, is it non-regulated
movement from the bottom based only
on commercial effectiveness, the desire
for «to be as others competitors are»?
Evgenij Sedyh, construction engineer, Vladivistok

In my opinion, in order to develop
program documents regulating
application of nanotechnologies in
construction, firstofall,oneshouldcreate
databank of actual Russian nanoproducts
and evaluate their prospects considering
long-term tests of this materials when
they are used in structures. I don’t have
any information about existing state
normative documents in the sphere of
nanomaterials.

I consider that the more international
theoretical and practical conferences
will be held with the participation of
chemists, physicists, specialists in the
sphere of building materials the faster
many theoretical and practical problems
will be solved.

For example, the 2nd International
Theoretical and Practical Online-Confe-
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Hanpuwmep, 2-a MesxayHapogHasa HaAyd-
HO-TIPAaKTUYEeCKasA OHJIAWH-KOH(MEPEeHIINA
«IIpumeHeHEe HAHOTEXHOJIOTUN B CTPO-
UTEJbCTBE» BHECJIA IIOJIOMKUTEJIbHBIN
BKJIaJi B pPa3BUTHE MaTepPUAaJIOB HOBO-
ro IIOKOJIeHHUS, pas3pabOTaHHBIX OTeue-
CTBEHHBLIMU 1 3aPy0€KHBIMU YUEHBIMHU BO
MHOTOM OJ1arogapsi BCECTOPOHHEMY 00I1e-
HUI0, BOSMOXKXHOCTHU OOCYKIEHUSA HACYIII-
HBIX BOIIPOCOB, YCTAHOBJEHHBIM CBSA3AM
MeXK/y PasIMYHBIMU HAYYHBIMU IITKOJIA-
MU U IIPOU3BOJICTBOM.

Pacckancume, nosxcanyiicma, o no-
A0oHcumenvbHom onslme npumeHeHua
HAHOMEeXHONL02UllL 6 cmpoumeslbcmee
uUu ucnoiv3doeaHuu HAHOMEXHOJ02UU-
HO20 Ccblpba 0 cmpoumenvHol UHOIY-
cmpuu.

Cepreit BiiacoB, nH;KeHepP-CTPOUTEb —
21.09.201019:01

Camapcrkasa IlIkosia MaTepumaJiOBeIOB
(kadenpa «CrpouTenbHBIE MaTEPUAJIBI»
CT'ACY) mpoBomuT paboTBI IIO0 OIEHKE
TEXHOT€HHOTO CBIPbA KaK TUINUYHOTO
HaHompoaykTa. Ilosmyueno 6osee 10 ma-
TEHTOB Ha ero IIpuMeHeHHe B 0OeToHaXxX
U pacTBOpax, B COCTaBe KOMILIEKCHBIX
IobaBoK, (pacamubix cucteM m T. A. Co-
BMecCTHO ¢ yueHbIMU [TeTepOyprckoro -
crutryra aaepHoit ¢pusuku um. B.I1. Kon-
cranTuHOBa (r. 'aTymHa) BBIABJIEHO, YTO
HCCJIelyeMoe ChIPhe COCTOUT U3 HaHOpas-
MEePHBIX YaCTUII.

Paccraxncume, noxcanyiicma, o mame-
puaiax, cosaaunux, 6 mom 4ucsie, Ha
OCHOé6¢e nanomexnonoeuli, Komopwsle npu-
MEHAIOMm 6 aopowcnom cmpoumejibcmaee.

IOpwuit Aunmos,
nupexTop OO0 «Ilentp BHegpenus CETM»,
r. HoBocubupck — 21.09.2010 19:02

rences «Application of Nanotechnologies
in Construction Industry» contributed
positiveexperienceindevelopmentof new
generation materials created by Russian
and foreign scientists in the main due to
comprehensive communication, ability to
discuss urgent issues and ties established
between different schools of thought.

Dear colleagues!

Tell us, please, about positive
experience of implementation of
nanotechnologies in construction and
about use of nanotechnological raw
materials in construction.

Sergei Vlasov, construction engineer

Samara School of Scientists of
Materials (Chair «Building materials»,
Samara State University of Architecture
and Construction) carries out works
on evaluation of anthropogenic raw
materials as a tipical nanoproduct.
More than 10 patents for its application
in concretes and mixtures, in complex
additives, facade systems and etc. were
received. Jointly with the scientists
of Konstantinov Petersburg Nuclear
Physics Institute (Gatchina) it was
revealed that explored raw material
consists of nanosized particles.

Dear participants of the conference!
Tell us, please, about materials used
in road construction including ones
based on nanotechnologies
Yury Achimov,
Novosibirsck — 21.09.2010 19:02
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B CT'ACY cnenmuaincThl IIPOBOISAT HMC-
caemoBaHUs B 00JIACTH HMCIOJb30BAHUSA
HAaHOTEXHOTE€HHOT'O ChIPhSA B CTPOMTEJIb-
HBIX MaTepuaiax (0eTOHBI U PACTBOPHI,
KepaM1Ka, OTHeJIOUHbIe MaTepHhabl U
T.A.) W CO3JaHUA HAHOMOAUDPUKATOPOB
IJIA cCTpoiMaTepuaioB, B TOM UUCJIE U IJI5
IOPOKHOTO CTPOUTEIHCTBA.

Cobuparoce cmpoumsv rKommedic.
Ocnoenoii cmpoumenvHblil Mmamepu-
an — neHobemon. Y3naui, Wmo 6 amoii 06-
aacmu ecmsv pa3pabomru, 6 KOMOpPvLX
6 Kauecmeée c6a3Yyl0uLezo0 UCnOLb3ym
mamepuanv. ¢ Hanodob6aséxkamu. Ha-
CKONbKO 3Mo npaxKxmu4Ho?

Caviwan maxaice, Umo 6 Kkavecmaee ap-
mamypoL 0na 6emonnblx u3denutl (0na
¢pyndamenmos 6 mom uucne) 6 pade
cayuaes yice celnac ucCnonb3yom yzie-
nnacmukxoévie cmepicnu. Heyxcenu amo
agppexmusrno no cmoumocmu? H noxo-
e, maxk Hedanreko u 00 apMUPOEAHUSA
6emono6 Hanompybxkamu — paccKaxicu-
me nodpobree 06 IMoM HANLPAGILEHUU.

Sergio, Yaroslavl — 16.09.2010 12:45

B CT'ACY paspaboTaHbl COCTaBBI IIEHO-
0eTOHOB, B KOTOPBHIX B KayeCcTBe HAHOAU-
CIIEPCHOTO HAIOJHUTEJIA WCIO0Jb30BAaHO
HaAHOTEeXHOTEeHHOEe ChIphe.

Nmerorcsa cBemenusa (Hayuwo-texHU-
yeckuii meHTp «lIpuKiagHble HaHOTEX-
HOJIOTUU», TeHepaJbHbIN aupexTop Ilo-
momape A.H., r. Caumkxr-IlerepOypr)
0 MPpUMEHEeHN Y HAaHOMOAU(MPUIITMPOBAHHBIX
no0aBOK K 0OeToHaM, CO3JaHUU JIETKOI'O
HAHOCTPYKTYpPHPOBaHHOTO O€TOHA, B T.4.
U JOJId MOCTOCTPOEHUSA, NPUMEHEeHUU
B CTPOUTEJLCTBE U MAIIIMHOCTPOEHUU Ha-
HOKOMIIO3UTHOM yTJIEILJIACTIKOBOM apMa-
Typsl PRECIZER.

Specialists of SSUAC conduct the
researches in the field of the application
of nanoanthropogenic raw materials
in building materials (concretes and
mixtures, ceramics, finishing materials
etc.) and creation of nanomodifiers for
building materials including the road
construction.

I’'m going tobuild a cottage. The main
building material is a foamed concrete.
I've learnt that in this sphere there are
developments in which materials with
nanoadditieves are used as binding
agents. How is it practical?

I've also learnt that for concrete
articles (including foundations) in some
cases coal plastic rods are being used. I's
it really financially effective? It seems
it’s very soon when reinforcement of
concretes will be done with nanotubes —
tell us some details about this direction.

Sergio, Yaroslavl

Samara State University of
Architecture and Construction has
developed foamed concrete in which
nanoanthropogenic raw material is
used as a nanodispersed filler. There is
information (Scientific and technical
center «Applied nanotechnologies»,
director-general Ponomarev A.N.,
S.-Petersburg) about application of
nanomodified additives in concretes,
creation of light nanostructured concrete
including one for bridge construction,
application of nanocomposite coal plastic
reinforcement PRECIZER in construc-
tion and mechanical engineering.
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KETOB Anexcanap AHATOJBEBUY,
TOKTOP TEXHUYECKNX HAYK, Mpodeccop
ITepMcKoOro rocy1apcTBEHHOTO
TeXHUYEeCKOT0 YyHUBepPCHUTeTa

Yeasncaemvie ywacmuuru rongepen-
yuu, pacckaxume, nojxcanryiicma, o npu-
MeHeHUU HaHomodugpuramopoé & be-
MOHHBLX KOMno3auyuax, kepamuiecCKkux
U CUlUKAmHulX mamepuaiax.

IIponun C.JI., nHIXKeHep-TeXHOJIOT

IIpe:xme uem oTBeTHTL Ha Barr Bompoc
10 CYIIIeCTBY, CUNTAI0 HEOOXOAUMBIM CJe-
JaTh HEKOTOPEIE IIOSICHEHUS II0 TEPMUHO-
Joruu. PaccKaKy TOJIBKO O CUJIMKATHBIX
MaTepuajgax. B mogaBiasamomnieM 00JbIITH-
CTBe KepaMHUUeCKHe MaTepuaJbl, Kak 0es-
BOJHBIE, ChOPMUPOBAHHBIE IIPU BHICOKMX
TeMIlepaTypax, Tak 1 OeTOHbI, CUHTE3U-
pyeMble B THAPOTEPMAJIbHBIX YCJIOBUAX,
NMeEIOT T'eTePOTeHHYI0 CTPYKTYPY C IOHC-
MIePCHOCThIO (Pas3, XapaKTepUIYIOIYIOCT
pasMepaMu OT AECATKOB M0 THICAY HAHO-
meTpoB. IlosToMy mpm Haamumu (QaHTa-
311 ¥ MaTePUAJIOBEUECKON I'PAMOTHOCTU
BO3MOJKHO, IIOJIYUYHUB JII00OE CHJINKATHOE
usjeane, OTHECTH ero K HaHOTeXHOJIO-
ruaMm. fABigerca Jau TaKasd TeXHOJOTUS
IeCTBUTEILHO WHHOBAIIMOHHOM, IIPO-
PBIBHOI, KJIOUEBOM B CBOeil o0JiacTu —
BOIIPOC OTKpPBITHIM. Ilo MoemMy MHEHUIO,
TOJIbKO IIOHMMAaHIEe HAIIPaBJIeHHOTO CHUH-
Te3a MaTepuaJia ¢ KOMILIEKCOM 3aJaHHBbIX
CBOICTB Ha BCeX 9TAllaX U YPOBHAX CUH-
Te3a — OT ChIPhA U IO TOTOBOI'O U3AEJINA 1
OT aToMa [0 KOHEUHOTO INPOAYKTa — Hei-
CTBUTEJILHO II03BOJIAET JOCTHUYL MHHOBA-
OMOHHOTO WJIN HAHOTEXHOJOTUYECKOTO
YPOBHS, KaK IPUHATO CETOAHA TOBOPUTD.
Iis mpodeccrnoHATIOB HEJIETO BBITJIAIAT
BBICKA3bIBAHUS «MEHEIKEepPOB OT HAYKM»
Ipo nobaBjIeHNe «HaHOYAaCTHUIL» MJIN «Ha-
HOMOPOIINKa» — BOCOPUHUMANTE 3TO KaK
Hens30eKHbIe U3AePKKI IIPOEeKTa.

KETOV Alexander Anatolievich,
Doctor of Engineering, Professor
of Perm State Technical University

Dear participants of the conference!
What is your opinion about
application of nanomodifiersin concrete
compositions, ceramic and silicate
materials?
Pronin S.L., mechanical engineer

Before I answer your question,
I think it’s necessary to make some
clarifications on the terms. I’ll tell you
only about silicate materials. In the
overwhelming majority both ceramic
materials as waterless, formed under
high temperatures and concretes
produced under hydrothermal conditions
have heterogenous structure with phase
dispersiveness which dimensions vary
from tens to thousands nanometers. So
when one have fantasy and knowledge in
science of material it’s possible to refer
any silicate product to nanotechnologies.
Whether this technology is innovational,
breakthrough or key in its sphere —
questionisstill tobe answered. According
my oppinion only understanding of
directional synthesis of material with the
complex of specified characteristics at all
stages and levels of the synthesis — from
raw material to the ready product and
from atom to the ready product — in fact,
allows reaching innovational or so-called
nanotechnological level. The statements
of «science managers» about addition
of «nanoparticles» or «nanopowder»
look absurd from the viewpoint of
professionals — just apprehend it as
inevitable project misunderstanding.

If we consider the problems of silicate
materials synthesis from the standpoint
of science of material, a number of
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Ecnau paccmaTpuBaTh BOIIPOCHI CUHTE3a
CUJIMKATHBIX MATEPUAJIOB C TOUKY 3PEHUA
MaTepuaJoBeJleHudA, TO B IIOCJIeTHEE Bpe-
M HaJeH PAL PelleHni, IT03BOJISIONII
YIIPaBJIATHh HpPOIleccaMU CTPYKTypooOpa-
30BaHUA TEeTEPOTEHHBIX CHUCTEM HA YPOB-
He COTeH, NeCATKOB U JaKe eINHUI] HAHO-
MeTpPoB. B aTOM cMBIC/Ie AeMCTBUTEIHHO
MOKHO I'OBOPUTH 0 HAHOMOAU(pUKaTOpax,
00J1a1aI0OIX CIIOCOOHOCTBHIO YIIPABJIATH
mpoiieccaMu (pazooOpas3oBaHUA Ha HAHOY-
POBHE, KOTOPbIe IPU HEOOJBIINX I00aB-
KaxX Ha ompefeJeHHbIX CTAaAUAX CUHTEe3a
CIIOCOOCTBYIOT TOJYYEHUIO MATEPUAJIOB
C YHUKAJBbHBIM KOMILJIEKCOM CBOMCTB.

IIpu Takom moaxoze paspaboTaHbI Ma-
TepuaJibl M COOTBETCTBYIOIIME WM TeX-
HOJIOTHMHU, IIO3BOJIAIONIINE, HAIpuMep,
IOoOUTHLCA IPOYHOCTHM OeToHOB Ha 1,5—2
MOpPSAAKA BBIIIE, YeM IIPU OOBIYHOI Tex-
HoJsioruu. iu nmosrydyaTs IIEHOCTEKJIO JI0-
0011 (hOPMBI U I[BEeTa IIPU MCIOJIb30BAHUU
B KAQUecTBe CHIPbA OOBIYHOT'O CTEKJI0004d.
Ha Bamn Bommpoc MOKHO ¢ YBEPEHHOCTBIO
OTBETUTH, YTO TEXHOJOTUU U COOTBET-
CTBYIOIIIMIE BeIleCcTBa WJM, Kak Bbl mu-
meTe, «HAHOMOAU(DUKATOPHI», IIPUMEHe-
HUe KOTOPBIX B ITPOM3BOJCTBE OETOHHBIX
KOMIIOBUIINI, KePpAMUYECKUX U CUJINKAT-
HBIX MAaTEepUaJOB TMO3BOJSAET TOOUTHCA
VHUKAJbHBIX TeXHUYECKUX Pe3yJIbTaTOB
W CBOMCTB HOJyYaeMbIX IIPOAYKTOB, Hei-
CTBUTEJBHO pa3paboTaHBbI.

solutions has been found recently. These
solutions allow controlling heterogenous
systems structure formation processes at
the level of hundreds, tens and even units
of nanometers. In this sense we really
can speak about nanomodifiers which
are able to control the processes of phase
formation at nanolevel, and promote
obtaining materials with unique complex
of characteristics when they are added at
the certain levels of synthesis.

This approach was used to create
materials and their appropriate
technologies allowing, for example,
obtaining concrete strength which is
1,5-2 times higher then when using
ordinary technology or producing
foamed glass of any shape and color
when using ordinary broken glass as a
raw material. I can answer your question
with confidence that technology and
appropriate substances or, as you
write, «nanomodifiers» which are
used to produce concrete compositions,
ceramic and silicate materials and thus
making it is possible to achieve unique
technical results and characteristics
of manufactured products have been
already developed.
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HayUHbIil IHTEPHET-KypHa
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OprxomMuTeT HNCKpPeHHe IIPpHU3HATeJIeH
BCceM, KTO IpuHsJI yuacTtue Bo II Mexay-
HApPOJHOI HAYyYHO-IPAKTHUYEeCKOH online-
KoH(pepennuu «IIpuMeHeHne HaHOTEX-
HOJIOTUII B CTPOUTEJILCTBE». ¥ UUTHIBAS
OrpaHMYEHHLIA 00beM KypHaja, IpHUBe-
JeHbI He BCe BOIPOCHI 1 OTBETHI HA HUX.
OTBeTHI Ha BOIPOCHI HEKOTOPBHIX ydacT-
HUKOB (B uactHOocTu, E.X. IllaxmasoBa,
A.N. 3atinena, JI.A. YpxaHOBOiT) BBUAY
X 00beMa MOPemJIONKeHO OIyOJIMKOBATh
B BUZe OTAeJbHBIX cTaTbelt. g moayue-
HusdA 0oJiee IMOJHON MHMOPMAII IIPOCHM
o0paIarbca K OpraHnu3aTopam.

Conference Committee is sincerely
grateful to all participants of the Second
International Theoretical and Practical
Online-Conference «Application  of
Nanotechnologies in Construction
Industry». Taking into consideration
the limited bulk of the edition, not
all questions and answers have been
published. In view of the length of some
participants’ answers (in particular,
E.Kh.Shakhpazov, A.l.Zaizev, L.A. Ur-
chanova)it was offered to publish them in
the form of the articles. Ask conference
organizers for more details.

Konmarxmut / Contact:

e-mail: info@nanobuild.ru

e-mail: empirv@mail.ru
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