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64-a HEQENS MEXXVHAPOIHOI0 COHO3A JIABOPATOPU
U JKCNEPTOB B OBJIACTU CTPOUTEJNIbHbIX MATEPUANOB,

CUCTEM M KOHCTPYKLiMM
(PUNIEM)

THE 64" WEEK OF INTERNATIONAL UNION OF LABORATORIES
AND EXPERTS IN CONSTRUCTION MATERIALS, SYSTEMS

AND STRUCTURES
(RILEM)

—10 cenrabpa 2010 rogma
B ropoae Aaxen (I'epma-
HUA) mporaa ouepenunada 64-a He-
nens PUJIEM — MexayHapomgHOTO
coioza JiabopaTOpUil M BKCIIEPTOB
B 00JIaCTH CTPOUTEJIbHBIX MaTepua-
JIOB, CUCTeM U KOHCTpyKmuiui. PU-
JIEM — omHa 13 cTapeMIInx MeK-
IYHAPOOHBIX IIPO(PeCcCuOHATbHBIX
opranusanuii. OHa Obljia OCHOBaHA
B uioHe 1947 roma ¢ meabio comeii-
CTBUA MeEXXIYHapOIHON Koollepa-
IUu B pPas3paboTKe COBPEMEHHBIX
MEeTOJIOB HCCJIeJOBaHUN U WCIIbITA-
HUU CTPOUTEIbHBIX MATEPUAJIOB.
CocroaBmasica Hepensa Ttpa-
IUITMOHHO BKJIIOUAJia 3acelaHUA
yeTbIpHAAIATH TexXHUYeCKUX KO-
MUTETOB, paboty Bropo, Yipasisio-
1ero HaOJIOAATEJIBbHOTO KOMUTETA
(MAC), Texuuueckoro wHabJrOIa-
TEeJIHbHOTO KOMUTETa, COBMECTHOTO
3acenanus KoMuTeToB IOjd o0OCYK-
JIeHusa BOIIpocoB paszButua PU-

rom 6 to 10 September

2010 the 64% Week of
RILEM International Union of
Laboratories and Experts in Con-
struction Materials, Systems and
Structures was successfully organ-
ized in Aachen (Germany). RILEM
is one of the oldest international
professional organizations. It was
founded in June of 1947 in order
to contribute to international coop-
eration in development of modern
methods for testing and research
on materials and structures.

The Week traditionally in-
cluded meetings of 14 Technical
Committees, meetings of Bureau,
Management Advisory Commit-
tee (MAC), Technical Activities
Committee (TAC), joint meeting
of Committees devoted to discus-
sion of topics concerning RILEM
development, meeting of Editorial
Board of the «Materials and struc-
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JIEM, paboTy pegKoJIeruu :KypHa-
aa «MaTepuaybl 1 KOHCTPYKIIUM»,
O6miero cooOpauus (AccamoOiien)
PUJIEM. IlapanieibHO TPOXOIH-
aa MexxayHapomgHas KOH(pepeHIInA
mo MarepuajgoBeneHuio — MatSci-
2010, cobpasmas 6osee 200 yuacr-
HUKOB moutu u3 40 cTpaH mwupa.
Tpu ocHOBHBIE CEKIIUM KOH(pepeH-
nuun — «DBeToH, apMUpPOBaHHBIN
rekctuaem» (ICTRC), «Mogerupo-
BaHIE IeTepPOTeHHbIX MaTePUAJIOB»
(HetMat) u «Jlo6aBKu, yaydiialo-
mire csorcraa 6erorna» (AdIPoC).
Basxkupim coObiTueM Hezneau
craa Texumueckuit geabr PUJIEM.
B nporpamme TexHMUYeCKOro AHA —
IOKJIAJ TJIABHOTO pegaKTopa Kyp-
HaJsa «Hayka 00 oKpy:kalolei cpe-
e W UCCJeNOBaHUSA 3arpsa3HeHUN
OKpYsKaIIed cpeabl» Irpodeccopa
dasuHa JI. drra «CMoiKeM JI MBI
KaK MKUPOBOE COOOIIECTBO IIOATO-
TOBUTBHCA K BCTPEUE KPU3UCA OKPY-
JKaloIe cpeAbl B HOBOM J[€CATH-
JeTun?», BBISBABIINN OTPOMHBIN
UHTEpeC ayAuTOPUU, COOOIIEeHUsT
MOJIOABIX VUYEHBIX U CIenuaaun-
cToB TexXHUUYECKOro YHUBEDPCUTE-
Ta AaxeHa, oTueTbl TeXHUUECKUX
komureroB PUJIEM 1o Tpemu-
HOOOpa3oBaHUIO B O€TOHE B CBA3U
c TIIapaMeTpaMu JTOJITOBEUHOCTU
(I:x. Baiic, CIITA), momenuposa-
HUIO UHTErpaJbHOTO KNU3HEHHOTO
IMUKJa Kejies00eToHa TPU KOPpo-
3MOHHBLIX MOBpexxkaeHuax (K. AH-
Ipane, MHMcnanumda), IpuUMeHEHUIO

Nanobws%

tures» journal and General Coun-
cil Meeting (Assembly) of RILEM.
At the same time International
Conference on Material Science —
«MatSci-2010» — was went over
with three parallel sessions — «Tex-
tile Reinforced Concrete» (ICTRC),
«Modeling of Heterogeneous Ma-
terials» (HetMat) and «Additions
Improving Properties of Concrete»
(AdIPoC). Conference collected
more than 200 participants almost
from 40 countries.

The important event of the
Week was RILEM Technical Day.
The program of Technical Day in-
cluded the report of Professor
Alvin L. Young, Editor-in-Chief
of the journal «Environmental Sci-
ence and Pollution Research», un-
der the name «Will we as global
community be prepared to meet
the environmental crisis of the new
decade?» which awoke great in-
terest of the audience. There were
also reports made by young sci-
entists and specialists of Aachen
Technical University, Technical
committees’ reports on concrete
cracking in its relation to durabil-
ity parameters (J. Weiss, USA),
reinforced concrete integral lifecy-
cle modeling under corrosive dam-
ages (K. Andrade, Spain), applica-
tion of superabsorbent polymers
in concrete construction (V.Me-
scherin, Germany), strategies for
the assessment of historical ma-
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cymnepabcopOupPyIOIux IIOJIIME-
POB B CTPOUTEJBCTBE U3 JKeJIe30-
oerona (B. Memepun, I'epmanus),
cTpaTerusam HepaspyIIaioInero
KOHTPOJIA MCTOPHUUYECKON KJAIKU
(JI. Bunnga, Uranua) u ap. Jlaypear
JI’Opmurosckoii IIpemun sToro roga
cpenu MOJIOJIBIX YUEeHBIX, IIpodpeccop
H. Ile Benne (Benbrus) mpousa JeK-
IIMIO II0 MaTepuaJjaM HMCCIeJOBaHNI
BJIUSAHUSA MUKPOOPraHu3MoOB Ha Oe-
TOH — « BeTOH 1 MUKPOOPraHN3MbI —
IPY3bdA UJIU Bparu? ».

Ha accambsiee OblIM 3acJay-
IIaHbI OTYETHI Y IPABJAIOIIET0 Ha-
omomareapaoro komurera (MAC),
TexHMUeCcKOro Ha0JII0IaTEILHOTO
KOMHUTETa, PEeIKOJIJIETnH KypHAa-
Ja «Marepuaabl 1 KOHCTPYKITHUM»,
Kasznauea PWUJIEM, wusbpan Ilo-
YeTHBLIA NPEe3umeHT AJsa IpoBere-
Hus 65-i1 segeau PUJIEM B I'on-
koHre (Prof. Christopher Leung,
HKUST, Hong Kong, China), Ha-
JeJeHbl MaHzaTaMu HanumoHab-
HbBIe gejeratel B dAnmonum u PPT.
B ycraHOoBIeHHOM HOpPAIKE IIPOII-
JU BBIOOPBI B WCHOJHHUTEJbHBIE
opransl PUJIEM. Ynenom bBropo
PUJIEM wusopan B.P. ®aauxkmas,
Poccuiickaa PDenepanusa. HoBbIM
pykoBoxpuTeseM TexHHMUECKOTo Ha-
OJIroIaTeJbHOTO KOMUTETa u30paH
Dr. Ravindra Gettu, Uaguiickuii
TeXHOJIOTUYECKUN uHCTUTYT Ma-
npaca, Uagus.

Accambiiess yupenmjaa HOBBII
0asoBbIll KomMuTeT — HabiromaTeanb-

Nanobum%

sonry with non-destructive con-
trol (L. Binda, Italy) and others.
Professor N. De Belle (Belgium),
laureate of L’Hermitian Award in
this year among young scientists,
gave a lecture based on researches
of influence of microorganisms on
concrete — «Concrete and microor-
ganisms — friends or enemies?»

The Assembly has listened to
reports of Management Advisory
Committee (MAC), Technical Ac-
tivities Committee (TAC), Edito-
rial Board of journal «Materials
and Structures», Treasurer of
RILEM. At the Assembly the Hon-
orary President for 65" Week of
RILEM in Hong Kong has been
elected (Prof. Christopher Leung,
HKUST, Hong Kong, China), Na-
tional Delegates of Japan and
Germany were given mandates.
Elections in Executive Bodies
of RILEM were hold in accord-
ance with established procedure.
V.R. Falikman from Russian Fed-
eration hasbeen elected as a Mem-
ber of RILEM Bureau. Dr. Ravin-
dra Gettu (Madras Technological
University, India) has been elect-
ed as a new Chair of Technical Ac-
tivities Committee.

Assembly has approved the
creation of new standing Com-
mittee — Educational Activities
Committee (EAC), Professor Ole
M. Jensen (Denmark) was elected
as first Chair of EAC. Creation of

—8
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HBIIT KomureT 1mo ooyuenuio (EAC),
ero pyKoBOAUTEJIeM n30paH mpodec-
cop Ole M. Jensen, [lauusa. Oxobpe-
HO CO3/TaHVe PeTMOHAJIbLHOM IPY I
PUJIEM B Jlatunckoii AMepukxe.

B smak mpusHaHUA 0COOBIX 3a-
cayr Ha Accambjiee Bpy4YeHBI IU-
niaombl RILEM «Honorary Mem-
ber» (Prof. Dr. Surendra P. Shah,
CIIA) u «RILEM Fellows» (Prof.
Dr. Vyatcheslav R. Falikman,
Russia, Prof. Dr. Wolfgang
Brameshuber, Germany).

IToapobuyI0 nH(pOpMAIHIO
o 64-1 Hemene PUJIEM wMoXHO
HaliTu B UH(OopMaIlMOHHOM ITUCbMe

PUJIEM Ne3 (cerTsabps 2010 roxa)
Ha caliTe www.rilem.ru

Penaknusa, peqakiinoHHBIN CO-
BET, PeJAKIIMOHHAS KOJLJIeTHsd, UYHU-
TATEJHM U AaBTOPHI 3JJIEKTPOHHOIO
u3ganua « HaHoTexHoJI0ruu B CTPO-
UTeJbCTBe: HayuHbIii HWMHTepHeT-
JKYPHAJI» CEPAEYHO ITO3APaABIAIOT
YJieHA PeJaKIHUOHHON KOJLJIeruu
u3ganusa BauecaaBa PyBumoBuua
OAITINKMAHA c uzopanuem 4.Jie-
HoM Oropo PUJIEM u BpyuyeHHeM
eMy B 3HAK NMPU3HAHUA 0COOBIX 3a-
cayr pumaomMa «RILEM Fellow»,
JKeJIaI0T €My KPeImKoro 3JI0POBbi,
0JIaroImoJIyuYn s M HOBBIX mooen!
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Regional Group of RILEM in Latin
America has been approved also.

In recognition of particu-
lar services Prof. Dr. Surendra
P. Shah (USA) was awarded with
diploma of RILEM «Honorary
Member» as well as Prof. Dr. Vyat-
cheslav R. Falikman (Russia) and
Prof. Dr. Wolfgang Brameshuber
(Germany) were named as « RILEM
Fellows» and were honored with
diploma during the General Coun-
cil Meeting.

See details about the 64"
RILEM Week in RILEM News Let-
ter Ne3 (September, 2010) at the
website www.rilem.ru.

Editors, Editorial Council, Ed-
itorial Board, readers and authors
of electronic edition «Nanotech-
nologies in Construction: A Scien-
tific Internet-Journal» sincerely
congratulate the member of the
Editorial Board Vyacheslav Ruvi-
movich FALIKMAN on his elec-
tion as a member of RILEM Bureau
and his awarding with diploma
«RILEM Fellows» in recognition
of particular services, and wish
him sound health, happiness and
new victories!
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HAHOTEXHOAOTUH
:| B CTPOUTEALCTBE

e - Il MexayHapogHas
HayuHO-NpaKTNYeckas
on-line kKoHdepeHuws

I MEXAVHAPOQHAAl HAYYHO-NPAKTUYECKASA
ONLINE-KOH®EPEHLUA

«MPUMEHEHME HAHOTEXHOJIOrMM

B CTPOMTEJIbCTBE>
(29-30 CEHTSAEPA 2010 1.)

THE SECOND INTERNATIONAL THEORETICAL AND PRACTICAL
ONLINE-CONFERENCE

«APPLICATION OF NANOTECHNOLOGIES

IN CONSTRUCTION INDUSTRY »
(290-30 SEPTEMBER 2010)

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 pefakTop 9JIeKTPOHHOTO U3TaHUA
«HaHOTEeXHOJIOTHH B CTPOUTEJIBCTBE: HAYUHBIW VIHTEpHET-KypHAI»,
npesunenT PUA, akagemuk PUA u MUA, uneun-koppecunougenT PAH,
3acCJyKeHHBIN AeAaTe]ab 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

11 =
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OpraHn3aunoHHbIii KOMUTET

BAJKEHOB HOpwuii Muxaiixosuyu — gupextop HOII nmo nHarnorexuosoruam MI'CY, akagemur PUA,
axkagemMuk PAACH, moKTop TeXHUUECKUX HAYK, Ipodeccop;

COBOJIEB Koncrautus, npejacenarenb Texunueckoro komurera ACI 236D AmMepuKaHCKOro WHCTUTYTA
0eToHA, aIBIOHKT-TIPO(deccop paKkyabTeTa rpaskJaHCKOro crpouTeabeTBa 1 MexaHuku CEAS, YHuBepcure-
ta Buckouncuu-Munyokku, CIITA, geficTBuTebHBIN uwiieH MeKCHKaHCKOI aKaJleMun HayK; JOIIeHT
YPXAHOBA Jlapuca AnexceeBHa, TOKTOD TeXHUUECKUX HAYK, U.0. IIpodeccopa Kadeapbl
«IIpon3BOICTBO CTPOUTESBHBIX MaTEPUAJIOB U N3N » , BocTouHO-CHOMPCKUI roCcyIapCTBEeHHBII

TEeXHOJOTUYECKU YHUBEPCUTET;

DAJINKMAH Bsauecnas Pysumosnu, HannoHanbHbIH gejeratr PUJIEM B Poccuiickoit @egeparuu,
wieH Biopo PUJIEM, niepsrblii 3amectuTenb npeacenarensa TK 465 «CrpoutenbeTBo» Poccrangapra,

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

MexayHapogHasd Hay4YHO-
mpakTuueckas online-
KoH(pepennuda «IIpumenenue Ha-
HOTEXHOJIOTUI B CTPOUTEHCTBE »
IIPOBOAUJIACH CJIEYIOIUM 006pasoM.
OpraHusaTopsl 3aIIyCTUIN MeXa-
HusM online-koudepennuu. IToceru-
Tesiu caiToB (Www.nanonewsnet.ru
u www.nanobuild.ru) cmorsu 3a-
IaBaTh BOIIPOCHI yUACTHUKAM KOH-
(hepeHIIM HETTOCPECTBEHHO HA
caiiTe www.nanonewsnet.ru,
a TaKJKe I10 DJIEKTPOHHOM II0UTe
(e-mail: info@nanobuild.ru u e-mail:
empirv@mail.ru). OprkomMuTeT 060011
BOITPOCHI ¥ HAIIPABUJI X YUACTHUKAM.
IIpennaraem Bariemy BHUMaHUIO OTBETHI
YYaCTHUKOB KOH(pEpPeHIINY Ha BOIPOCHI
IIOCeTUTeJel HAIlIuX CalTOB.

he Second International

Theoretical and Practi-
cal Online-Conference «Application
of nanotechnologies in construction
industry» was carried out in the fol-
lowing way. Organizers launched
online-conference. The visitors of the
web sites (www.nanonewsnet.ru and
www.nanobuild.ru) could ask par-
ticipants questions directly at the web
site www.nanonewsnet.ru and also
by e-mail (info@nanobuild.ru and
empirv@mail.ru). Organizing commit-
tee had summarized and sent the ques-
tions to participants to answer. We
are glad to present you the Conference
participants’ answers to the questions of
our website visitors.
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I'YCEB Bopmuc
BaagumupoBuu,
TJIaBHBIN pPeTaKTOpP
3JIEKTPOHHOTO U3/a-
HuAa «HanoTexHoJ0-
THMH B CTPOUTEIbCTBE:
HayuyHbIi UHTEpHET-
sKypHad», IIpe3umenT
Poccuiickoit u Mesxmay-
HAPOTHON MHKeHEePHBIX aKaJIeMMUIii,
yiaeH-KoppecnoHaeHT PAH, skcepr

I'K «PocHaHOTEX», TOKTOP TEXHUYECKUX
HayK, mpodeccop

Yeaxncaemoie konnezu!

Kaxoev. npuopumemnvie Hanpaéne-
HUua 6 obaacmu CO8PEMEHHBLX HAHOMEX-
HONOZUllL 6 omevwecmeeHHOU U 3apybedc-
HOU HayKe u npakmuke?

Cugopenko IO.B., kauaugaT TeXHUUYECKUX

HaYK, goreHT Kadenpsl «CTpouTeabHbIe MaTe-

puaisi» Camapckoro TACY

C yuyeTOoM TOr0, YTO YYACTHUKM KOH-
(hepeHIIIM OUEHDb IIOAPOOHO OTBETUJIM HA
STOT U JPyrue BOIIPOCKI, MOM OTBET OyJeT
KpaTok: HauboJee a(p(PeK TUBHLIM HalIpaB-
JIEHMeM B HACTOSAIee BPEMs SABJIAETCS
HAKOIJIEHNE 3HAHWH UM OIBITA B 00JIACTHU
IMOJIyUYeHUsI HAHOAMCIEPCHBIX HMYJILCHUHA
U CYCIIEH3UH. ITO II03BOJISIET pas3padaThI-
BATh NPUHIUIILI HAHOAUCIIEPIUPOBAHMIS
I TOJIYYEeHUsI HAHOMUCIEPCHBLIX II0-
KPBITUM M OJZHOPOLHBIX HepaccJIanBalo-
IUXCS 9MYJIbCHI, KOTOPBIE MOTI'YT CTATh
IIePBUYHBIMHU COCTABJIAIOIIMMU OIS Ja-
KOB, KPacCOK U IIMPOKOI'0 acCOPTHMEHTa
3alUTHBIX MaTepuaos. Kpome Toro, uHa-
HOJMCIIEPCHBIE dSMYJIbCUN 1 CYCIIEH3UU —
IIpeKpacHble MOAUMPUKATOPBI IJIs KPYI-
HOTOHHAXHBIX MATEPHUAJIOB.

HaHoCTPYKTYypHUpPOBATH  KeJIaTeJIbHO
MaTepHuaJbl MacCOBOTO IIPUMEHeHUus: Oe-
TOH, MeTaJlJI, KOMIIO3UIIMOHHbIE MaTe-
puaJibl Ha OCHOBE BOJIOKOH (YIJI€POAHBIX,

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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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apaMHUOHBIX, 0a3aJbTOBBIX W IPYTHUX).
Peanmuzanma KayKAOro MIPUOPUTETHOTO
HampaBJIeHUA 3aBUCUT OT 3DKOHOMUYE-
CKOM I1eJiecOO00Pa3HOCTH B Ka'KJIOM KOH-
KpEeTHOM cJydae.

FKaxk riaBHBIA peaKTOp 9JI€KTPOHHOTO
usnanng « HaHOTeXHOJIOTY B CTPOUTEIb-
CcTBe: Hay4YHbIN M HTEpHeT-:KypHaAI», 00-
Jiee TOAPOOHO OTBEUYy Ha BOIIPOCHI, aape-
COBaHHBbIE PeJaKIIUN.

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

1. Bknrwueno nu uszdanue 6 Ilepewens
éedyuux peueH3upyemvlx HAYYHBLX
wypHanoé u uszdanui Bwicuwel amme-
cmayuonnoiukomuccuu Munucmepcmaea
obpaszoeéanun u Hayku PD, 6 kcomopuix
00onKHCHBL ObLMb ONYOAUKOBAHBL OCHOG-
Hble HAY4Hble pe3ynbmambsbl. duccepma-
yull Ha coucKkanue y4enol cmeneHu 00k-
mopa u kandudama Hayk?

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

Ha, pemteruem Ilpesuaumyma Briciiei
aTTecTallMOHHON KoMuccum MuHucrep-
cTBa oOpasoBaHUsS M HayKu Poccuiickoit
depepanuu ot 19 ¢espana 2010 roza
Ne 6/6 oaekTponHoe wusmanue «Hawno-
TEXHOJIOTUUX B CTPOUTEJHCTBE: HAYUHBINA
Nurepuer-;KypHasi» BKJoueHo B Ilepe-
YeHb BeAYINUX PeIeH3UPYeMbLIX Hayu-
HBIX JKYPHAJOB U H3JAHUMN, B KOTOPBIX
IOJIXKHBI OBITH OIyOJHMKOBAHBI OCHOBHBIE
HayuYHBbIe pe3yJbTaThl AUCCEPTAuii Ha
COMCKAHIE YUYEeHOH CTemeHHu IOKTOopa U
Kagmgugata Hayk. IlogpoOHyo wuHMOp-
MaIlMi0 MOYKHO HalTH Ha O(pUIINAIbLHOM
calite BrIcimeln 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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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JaHue BKJIOUEHO B cucTeMy Poccuiickoro
WHJIEeKCca HayYHOTO IUTUPOBaHNUSA, BHECe-
HO B MeXIYHaApPOIHYIO CHCTEMY JaHHBIX
IO MIePUOIMUYECKUM H3TAHUSIM, BCE 3TO
0COOEHHO aKTyaJbHO AJIS MOJIOABIX CIIe-
IHAJINCTOB, COMCKATEJEe yUYeHBIX CTelle-
Hell u 3BaHuIi, T.e. OJd BCeX, KOT'O Ha3bl-
BaIOT «KaJIPOBBIM PE3EPBOM>» .

2. Kaxoeé nopadox nybaukayuu ma-
mepuanoé 6 uzdanuu?

ITopsagox myOGJIMKAIIUM MaTepHUaJioB
B 9JeKTpoHHOM wu3dmaHuu «HaHoTex-
HOJIOTUM B CTPOUTEJBCTBE: HAYUYHBIA
NuTepHeT-:KypHaI» puBeaeH B [lepeune
TpeboBaHUM K 0OPMIEHUIO MATEePUATIOB
U YCJOBUA IIPEACTABJIEHUS CTaTel IJd
OyoJMKaIui, KOTOPBLIA MOMKHO HAUTH
B KaKJIOM HOMepe M3JaHuA W Ha caiTe
www.nanobuild.ru. Ou cirenyroruii. AB-
TOPBI IIPEICTABIAIOT B PEaKIINIO:

® DYKOIIMCH B 3JI€KTPOHHOM Bue (1o
pJIeKTPOHHOMI mouTe info@nanobuild.ru)
B COOTBETCTBUU C IIpaBUJaMu odopMJe-
HUS MaTepuaJioB, IpuBedeHHbIMU B I1pu-
nodxcernuu 1 Ilepeuns mpebosarnuil (TEK-
CTOBOI 1 rpa)uecKU MaTepua);

®  COIIpOBOAMTENIbLHOE IINChMO (pe-
IaKkIud BBICBLIAET aBTOpaM oOpasell mo
WX IPeIBapUTEJIbHOMY 3aIIPOCY);

® DpeleHsuio cuenuaaucra. Ilpumep-
Has CTPYKTypa pPeIleH3UU NpuUBeJeHa B
Ilpunowcenuu 4 Ilepeunsa mpebo8aHuil.
PernieHsuu npuwHHMMAKOTCA 3a IIOAIUCHIO
CHeIUaJIICTa ¢ HAYYHOU CTEIEeHBIO IOK-
TOpa HAYK B TOH 00JIaCTH, KOTOPOU IIO-
CBAINlEHA TeMaTUKa cTaThbu. PereHauio,
3aBEPEHHYI0 repOOBOM HeYaThi0 OpPraHu-
3aIlu, B KOTOPO# paboTaeT peleH3eHT,
He00X0MMO OTCKaHUPOBAThH, COXPAHUThH
ee Kak rpadpuueckuii daitn (IpeamouTu-
TeJIbHO B (popmare .jpg) u IpucaaTh B pe-
TaKIIUI0O B 9JIEKTPOHHOM BHJe BMECTe CO
crartbeli. 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);

® gspecialist’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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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I[eH3UHU II0 3aIIPOCaM aBTOpPaM PYKOMUCeHi
¥ BKCIIepTHBIM coBeTaM B BAK.

IlpencraBiasieMble CTATbU JOJIMKHBI
COOTBETCTBOBATH CTPYKTYpEe, IPUBEIeH-
HOU B IIpunoxcenuu 2 Ilepeuns mpeb6o-
6AHUIlL.

Crnenyer oOpaTUTh BHUMAHUE BCEX aB-
TOPOB Ha OAHY OCOOEHHOCTBL: MyOJMKa-
IIUY B 9JIEKTPOHHBIX HAYUYHBIX U3TAHUAX
VUUTBHIBAIOTCSA HPU 3AIUTE TUCCEPTAIUHA
(IpuCcBOEHUM YUEHOTO 3BAHUS) MPU YCJIO-
BUM YKasaHUsS B MaTepuajgax aTTecTa-
IIMOHHOTO [JeJia HoMepa perucTpaiuu
snekTpouHoro usganud B HTII « Magopm-
perucTp» U UAEHTUPUKAIIMOHHOTO HOMeE-
pa nmybaumkamnuu, npucBamBaeMbix HTII
«Muadppmpeructp». Homep perucrpanum
nananua Ha 2010 rox — 0421000108,
Ha 2011 rog — 0421100108. Uneutudu-
KaIlMOHHBIA HOMEpP IyOJmMKanmuy IIpu-
CBamBaeTCs Ha OCHOBE INPECTaBICHHBIX
pemakiueil peleH3uii. VIMEeHHO IIO3TOMY
pemakmusA obpalraeT caMoe IIPUCTAIbHOE
BHUMAaHUeE Ha TaHHBIA Bompoc. Pegakmusa
BbIcbLIaeT aBTopam cupaBky HTII «Wn-
dopmMperucTp» € UAeHTUPUKAIITNOHHBIM
HOMepoM IryOsmkanuu. Kpome Toro, 3a-
perucTpupoBaHHbIE IIYyOJWKAIAU IIPen-
craByieHbl B «MH(pOpManmonHom 6roJie-
TeHe 3JeKTPOHHBIX HAYUYHBIX U3JaHUN»,
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).
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3. Kaxoea memamuka nyb6iukyemovLx
6 JcYypHane mamepuanoe?

B MWnrepHer-:xkypHase <«HaHoTexHO-
JOTUU B CTPOUTEJILCTBE» B CTAThAX U
B MHG(pOPMAIIMOHHBIX OJIOKaxX pPYyOpPUK
«Meponpuarusa», «llaTeHTHBIZI 0030p»,
«HayuHo-TexHIMUYECKad JuTepaTypar,
«IIpoektst POCHAHO», <«Hauowmepo-
OPUATUA B MUpPe», «3apyOesKHBIN OMBIT»,
«B cMeXHBIX OTpacisax» W APYTUX IIy-
OnuKyeTcsa MH(pOPMAIIUSA IO Pa3IUUHBIM
BOITpOCAM HAHOTEXHOJIOTWY 1 HAHOWHIY-
CTpUM:

— paspaboTka Teopun (OPMUPOBAHUS IIPOYHOCTHU U IIPO-
HHUIaeMOCTU HAHOCTPYKTYPHUPOBAHHBIX CUCTEM;

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

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

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

— paspaboTKa MIPUHIIUIOB Ilepexona «0ecrmopAgoK-
IIOPAAOK» IIPU CO3JAaHUUN KOMIIOSHUTOB C MCIIOJIB30-
BaHUEM CUHEPreTUKU U IPYTUX IIOAXO0/I0B;

— MH3YUYEeHHEe PA3JIUYHBIX TE€XHOJJIOTUYECKUX IIPUHIIM-
IIOB IIPpU CO3JaHUMN HAHOCHCTEM B IIPOMBIIIJIEHHOM
IPOU3BOJICTBE;

— TEeXHOJIOTUU HN3MeJIbU€HUAd MHHEPAJbHBbIX YaCTHIL
10 HAHOPa3MEPHBIX YPOBHEI;

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

- MOHI/I(I)I/IK&ILI/IH BOOHBIX PACTBOPOB PA3JIMYHBIX Ha-
HOpa3MepHBIX M400aBOK, HCIIOJIb3yEeMbIX B CTPOU-
TeabcTBe U JKKX;

— HCcCJegOoBaHUA B 00JIaCT TOKCUYHOCTHA IIOPOIIIKO-
BbIX HAHOMATEPHAJIOB;

— MeTajLIMYecKasi apMmarypa, MOoAu(UIIMpOBaHHASI
B IIpOIlecce M3TrOTOBJIEHUA HaHOPa3sMEPHBIMU MaTe-
puagamu;

— BOJIOKHA YIJIEPOAHBIE, 0a3ajbTOBBIE C HAHOPA3MeEP-
HBIMU CTPYKTYPHBIMU XapaKTEPUCTUKAMU;

— 0eToHBI U PACTBOPHI, MOAU(MUIITNPOBAHHBIE HAHOPA3-

MepHBIMU 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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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DOAIUKMAH
Bauecnas PyBumoBuy,
HAITMOHAJbHBIN
megeratr PUJIEM

B Poccuiickoit ®enepa-
nuu, 4ieH Bropo
PUJIEM, nepBoIit
3aMeCTUTEJb
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-
mponnozo Hanoxcyprnana» paccma-
mpueaemcs 00cMamoiHo WUPOKull
KpYyz Hanpaénenuil cmpouundycmpuu,
6 KOMOpPOM MAaK uiu uHaie mozym
6bLmb 3a0elicmeo6aHb. HAHOMEXHOLO-
2uu.

Crancume, ecmov au Kaxue-a1ub6o Hop-
MmamuéHbvle 00OKYMeHmbl, peziameHmu-
pyrnuwue ucnonb3oéaHue HAHOMEXHO-
nozuil, u npozpammHbvie OOKYMeHMbL,
20e npocmampueéanace 6vL. cucmemHasn
nosuyusa zocydapcmea uau ompacau 6
ob6racmu cmpoumenbHblX HAHOMEXHO-
nozuii? Hnu amo nHekxoe Hepezramenmu-
PpO6aHHOe d6udceHue CHU3Yy, OCHOGAHHOE
AUWb HA KOMMepUecKol Idhdexmusno-
cmu, HeLaHuu «He Omcmams om KOHKY-
penmoé»?

EBrenuii CebIxX, CTPOUTEND,
r. Baragusoctox, — 20.09.2010 13:22

Brr coBepmienno mpaBbl. IIporecc mo-
CTeIleHHOI CTaHAapTu3allui, B OTCYT-
CTBME KOTOPOH NPOHHMKHOBEHME HOBBIX
IPOAYKTOB M TEXHOJIOTHMII B peabHYI0
9KOHOMUKY OyZeT CyIleCTBEHHBIM o0Opa-
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-

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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W 3mech HeT aabTepPHATUBBLI AKTHUBHOMY
B3aMMOJENCTBUIO C MEXIYHAPOIHBIMU
OpraHuBalUAMU IO CTAHAAPTU3AIUU U
CIeIUATN3UPOBAHHBIMU TeXHUUYECKUMU
KOMUTETAaMU IPOPUIBHBIX MEXKIYHAPO-
HBIX TPO(MECCUOHANBHBIX O0BbEeIVHEHUN.
Y:xe akTuBHO paboraioT TexHUUECKUE KO-
muteTsl CEN/BTWG 166 « HamorexHoJ10-
rumn», ISO/TC 229 «CranmapTsl B o61acTu
HaHoTexHoJsioruii» , Komurera ASTME 56,
TexHMYEeCKTEe KOMUATETHI AMEPUKAaHCKOTO
HAI[MOHAJILHOTO WHCTHUTYTa CTAHIAPTOB.
IIpaBna, mepBbIi TAKOM OIBIT — pa3pabor-
Ky amepukaHcKoro craugapra E 2456-06
«TepMuHOJIOTHA IJIS HAHOTEXHOJOTUM»,
B KOTOPO# NMPUHUMAJU yyacTHe W AMOH-
CKUe CIIeIMaJNuCThl, HEeJb3sA IIPU3HATh
BroJsiHe ynaunbIM. IloMuMo cBoell Kpaii-
Hell JJaKOHUYHOCTU (CTaHIapPT COAEPKUT
TOJBKO 13 TepMHUHOB U OIIpPEJeJeHUH),
JTOKYMEHT OTJINYaeTCA OIpPeaeIeHHBIMU
BHYTPEHHUMHU IIpOoTUBOpeunmaAMu. Iloato-
My cJeoyeT TOJIbKO IIOIIPUBETCTBOBATH
U TOJaep:KaTh cos3fgaHue TexXHUWUYeCKOro
KoMuTeTa 1o cramgaptusdanuu «Haxo-
TeXHOJOTUU M HanoMaTepuaabl» TK 441
mpu PoccTaHgapTe, a Tak:Ke MHUITUATUBY
HayuHo-uccienoBaTeIbCKOTO IeHTPa MO0
W3YyYEeHUI0 CBOMCTB TOBEPXHOCTU, B3AB-
meMy Ha cebsA TPy HOATOTOBUTH HAIUO-
HaJbHBIN cTaHgapT «HaHoTexHOMIOTHUH.
TepMmuHBI U onIpeneieHuA» . B pabore Han
9TUM CTaHAAPTOM IIPUHUMAJ ydacTHe U
TK 465 «CrtpoutenbctBo». Ceromusa Pe-
JepaJbHOE areHTCTBO II0 TeXHUYECKOMY
peryJaupoBaHUI0 U MeTpoJioruu pabora-
eT HaJ IIepPecMOTPOM AeHCTBYIOIIUX HOP-
MATUBHBIX JOKYMEHTOB C IeJIbI0 CHATUA
UMEIOIUXCSA B UX TEKCTe OrpaHUYEHUH
I IIPUMEeHeHUSA HOBEWITNX HAHOMOIM-
(hunmpoBaHHBIX CTPOUTEIHHBIX MaTepUa-
J0B. Ily6iMKammuy cCOOTBETCTBYIOIIUX M3~
BellleHU 00 sToil 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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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Ha cezo0nawHuii O0env npobrema
60pv6BL Cc 6Upycamu u baxkmepuimu npu-
obpena 2nobanvrulii xapaxmep. Mnozo
KomnaHul-npou3éodumeneil npednaza-
10m c60u peuleHus, HO, K CONCANEeHUIO,
6 pade ciyiaeé oHU MANOIPPeKmueHbvL.
Haubonee appekmueHvLMU A8RAIOMCA
npogunaxmuieckue cpedcméa, KOmo-
pule obradarom He monvbko baxmepu-
YUOHBLMU C60UCMEaMU, HO U NPONLOHZU-
pyrouwum deiicmeuem. Ecmv nu nHoevle
pas3pabomru, OCHO6AHHbLE HA HAHOMEX-
nHonozuax, 6 amou obaacmu? Hmerom-
CcA U HAHOKPACKU U HAHOMOKPbLMUA
¢ anmubaxmepuanvHovim 3IPpPexmom?
Hacronvko peanvho npumeneHue no-
006HbBLX NPOOYKMOE 6 MedUYUHCKUX
yupedrcdeHuax 0na peMOHMHbLX pabom?

Banepuii, cTyIeHT MEIUITTHCKOTO
yuuBepcutera — 21.09.2010 12:46

Ha, romeuno. HambGosee uacTo mpu-
MEeHAIT MaTepuajbl ¢ aHTHOAKTepuab-
HBIM JOeHMcTBHEeM Ha OCHOBe (oToKara-
JUTUYECKOro AuMoKcuma turtaHa. Ilocie
OTKpbBITUA B 1972 rogy ¢oroceHcubuIm-
supytomero adderra TiO, B mpomeccax
BJIEKTPOJIM3a BOJLI ¢ oOpasoBanumem H,
u O, pororaranus TiO,-HanOUacTUIAMU
M3y4YalT C TOUKU 3PEHUA IPeBPaIeHUA
COJITHEUHOII 9YHEPrud B XHUMHUUYECKYIO.
OnHa 13 TJIaBHBIX ITeJel NCHI0Jb30BaHUA
9TOro 3(p(peKkTa — YHUUTOKEHUE BPEeIHBIX
BeIlleCTB U MHUKPOOPTraHM3MOB B BOJE U
armocdepe. B saToM cMBICTIe HAHOYACTHU-
bl TiO, u3-3a cBOE#l XMMWYECKOU CTa-
OMJIBHOCTH, HETOKCHUYHOCTH, BBICOKOM
PeaxkImOHHOM CIIOCOOHOCTH MPeaCTaBIIA-
IOT cO00 IPaKTUUYECKU HAeaIbHbIe BhI-
CcoKoa(p(peKkTUBHBIE (POTOKATAINIATOPHI.
doTo0OpPa3oBaHHbBIE DJIEKTPOHBI M «IbIP-
ku» B npucyrcrBuu O, u H,O renepu-
PYIOT aKTUBHBIE KHUCJIOPOJACOAEPIKAIIITe
vactunsl — O,- 1 OH-paguKabr 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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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TiO,-poToraTammzaTophI 00J1amaioT
3HAUUTEJIbHBIM IIOTEHIIAJIOM B OKUC-
JIEHUW IIIUPOKOTO pPsAJa OPTaHUYECKUX
MaTepuajJoB, BKJIOUAsA XJOPUPOBAHHBIE
opraHnyecKue COeIWHEHUs, B TOM YUC-
Jle IUOKCHHBI, IIPUYEeM B IIpoIleccax 00-
pasymoTcsa Oe3BpemHbIEe COeqUHEHUs, Ta-
kne Kak CO, u H,O. Ilpu moriomenun
COJTHEUHOU sHeprum uiau ¥y P-usjayuyeHus
TaKkue CUcTeMbl 3(D(PeKTUBHBI Jarke IPU
pasbaBIeHHBIX KOHIIEHTPAIUAX TOKCHUY-
HBIX PeakTaHTOB B aTmocepe U BoIe,
B TOM YMKCJI€ IO OTHOIIEHUI0 K MUKPOOP-
raHu3MaM.

K HacrosdmemMy BpeMeHU IJOCTUTHYT
00JIBITION IpoTrpece Ipu pa3paboTKe CTPO-
UTEJBbHBIX MAaTepHuaJioB, COJepPKallux
no6asku TiO,-HaHOUYACTHUI], TAKUX, KaK
KpacKHu, cIelHaJbHbIe IIeMeHThI, CTPOU-
TeJIbHBIE PACTBOPBI, CAMOOYUIIIAIOIIIE-
cA KepaMUYecKue IIJIUTKH, MaTepuasbl
1 KOHCTPYKIINHU, JOPOKHBbIE MOKPBITHUA,
BO3IyXOOUMIITAIONIEe MaTepuaibl 1 KOH-
CTPYKIIUM, aHTHUOaKTepHaibHLIE MaTe-
puaiabl U KOHCTPYKIIMM, COCTaBBLI U OT-
JIeJIOUHbIe MaTepUuasibl AJA HaPYKHBIX
U BHYTpeHHuUxX pabor m T. A. OcobeHHO
pacIpocTpaHeHO IIpUMeHeHne TaKuX CBe-
TOYYBCTBUTEJIbHBIX KaTaJIM3aTOPOB IIPU
(hopMUpPOBaHUM CAMOOUHUIIAOITUXCA IO~
BEPXHOCTEN 3a CUeT OTKPBITOTO ABJICHUS
CYyIeprugpo@UILHOCTH, YTO TIO3BOJAET
MOAJIEP:KUBATh UX 9CTETUUYECKUI BUJ He-
W3MEHHBIM B TeUeHU’e MPOAOJIKUTEIbHO-
'O BpEMEeHM.

B xauecTBe erre 0fHOTO IPUMeEpPa MOXK-
HO TPUBECTH NIPUMEHeHUe HaHOUYACTUIL
cepebpa, o0JamaoIMuX YHUKAJIbHBIMU
OaKTepHUIIUIHBIMI CBOMCTBaMu. bBakTte-
pUIlUIHBIE CBOMICTBa cepedpa M3BECTHBI
n3naBHa. BCIOMHUTE JKe 0 HUX IPUIILJIOCH
TOJIBKO ceiuac, Korjga IOABUJNCH U CTa-
JIU IIIUPOKO PACIIPOCTPAHATHCA IITAMMBI
OaKTepuil, yCTOMUNBBIX K AHTUOMOTHIKAM.
B wacTHOCTH, GOJBIITYI0 OIACHOCTD IIPEN-

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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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CTaBJIIET  METUIUJIJINH-PEe3UCTeHTHBIN
dogoTucThiii ctadpuiaokokk (MRSA), xo-
TOPBIM JIIOAM 3apasKaloTcs B OCHOBHOM B
oonbHUITaXx. CMEpPTHOCTD cpeau MHMUIU-
poBanHbBIX MRSA, mo cBueTeILCTBY CIIe-
IUAJINCTOB, npeBbimiaeT 30% .

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

«3I0pPOBBIE» BK30IPOTE3HI (OaKTEpPU-
MUIHBIE TIOKPBITUS), cAJI(EeTKH, clelua-
JIUBUPOBAHHBIE OJIEKa, KPACKU U APYTHUe
HaHOMOAW(UITMPOBAHHBIE  MaTEPHUAJbI
CTaJI TOCTYITHBIMH y:Ke ceromgHs. B uact-
HOCTH, crenuaaucTbl WHCTUTyTa IIpU-
KJagHoli HaHoTexHosoruu wu JlabGopa-
TOPUHU TPUOOTEXHOJOTUHN pPaspadoTaau
HAHOKOMIIOBUIIMOHHBIE MaTepuaibl Ha
OCHOBE OPraHOIJIMH, MOIAU(PpUIIMPOBAH-
HBIX KaTaMWHaMi X HaHOUYACTHUIIAMHU Ce-
pebpa. Pa3paboTKy penenTypbl M TEeXHO-
JIOTUM TIPOMU3BOJICTBA TAKMUX ITOKPBITUHA
MIPOBOAUJIN IIPU HEIIOCPEeICTBEHHOM yda-
cTuu PeyTOBCKOTr0o 9KCIIepUMEHTAJIbLHOTO
3aBojJla SK30IIpoTe30B. Ilpexamosaraercs,
YTO HOBOE IIOKPBITHE OYyAyT MpOAaBaTh
B anTeKax B Buje OaKTEePUIIMIHBIX OMH-
TOB, caJIDETOK, ILJIacCThIPEi, a TaKKe
CTePUJIbHBIX THUIICOBBIX MEIUITMHCKUX
OuHTOB. KpoMe TOT0, HOBYIO TEXHOJIOTHIO
MOJKHO IPUMEHATH ITPU ITPOU3BOICTBE 3a-
IIUTHOM U JIeueOHO 0K Abl PA3JIMTUYHOTO
HasHAUYEHUs.

CoBmecTHO co crenumaaucrtamu HIIO
«®PanbKko» U WMHCTUTYTa 9JEKTPOXUMUU
um. A.II. ®pymruua PAH B BuImenas-
BAHHBIX OPraHMW3aIMAX 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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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0OTBHI IIO0 IIPUMEHEHUI0 HAaHOKOMIIO3UTOB
B TPOMU3BOJACTBE JIAKOKPACOYHBIX MarTe-
puajoB. YCTAaHOBJIEHO, UTO mobOaBjIeHUE
KOMIIO3UITMOHHBIX MaTepUaJioB ¢ 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 KUIITeUHOMH
MaJIOUYKU U JIETUOHEJJIbI. ¥ HUKAJIbHOCTh
KpacoKk — B KOMILJIEKCHO HPOJIOHTUPO-
BaHHO OmMoOaKTUBHOCTHU ((PDYHTUIIMITHOM,
bakTepunugHoit). Kpacku He TOJIBKO IIpe-
ITOXPaHAT MOKPLIBaeMbIE€ ITOBEPXHOCTU
oT O6uomecTpyKIuu (0MOKOPPO3UU, THHUE-
HUSA), HO 1 OTKPBIBAIOT HOBLIE IIEPCHIEKTHU-
BBI JIJIS AU3aiiHa MHTEePLEPOB.

Hanouactuiibl cepebpa cerogHsa ak-
TUBHO MCIIOJIb3YIOTCA B KOCMETHUKE, Cpe-
CTBax rUrueHsl (3yOHOI macre), Ae3snHpu-
IUPYIOIUX CPEJICTBAX U T. .

Yeaxncaemvie konnezu!

Pacckancume, nosxcanyiicma, o no-
A0oHcUumenvbHom onslme npumeHeHual
HAHOMEXHON02UlL 6 cmpoumenscmaee,
00 UCnOAb306aAHUU HAHOMEXHONLOZUY-
HO20 Ccblpba 0 cmpoumenvHol uHIY-
cmpuu.

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

Yeasncaemvie xonnezu!

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

Kapnos Bragumup HukosaeBuu,
JTOKTOP 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 cka3ambv o npume-
HeHUuU HaHOoMoOugpuramopoe 6 6Gemon-
HBLX KOMNLOZUYUAX, KEPAMULECKUX U CU-
AuKamHuoulx mamepuanax?

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

Yeasxcaemvie konnezu!

Kaxoev. npuopumemnuvie Hanpaeéne-
HUA 6 061aCMU CO8PEeMEHHbLX HAHOMEeX-
HONLOZUIL 6 OomevwecmeeHHOU U 3apybedc-
HOU Hayke u npaxkmuke?

Cupopenko 10.B., KaHAUAAT TEXHUUYECKUX

HayK, oueHT Kadenpsl « CTpouTebHbIE MaTe-

puansi» Camapckoro 'ACY — 21.09.2010 19:05

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

O6sopHasdg craTbd II0 IIPUMEHEHUIO
HaHOMATEepUaJioB U HAHOTEXHOJOTHM
B CTPOUTEJBCTBE Oblja OMyOJMKOBaHA B
NuTtepHer-:KypHaie «HaHoTexHOJIOTUY B
crtpouteabeTBe» (Ne1-2,2009). IlepeueHnb
TJIaBHBIX HAYYHO-UCCJIEOBATEIbCKUX pPa-
00T, BBITIOJHAEMBIX CETONHA 3a PyOeskoM
B 00JIaCTH CTPOUTEJLHBIX HaHOMAaTepua-
JIOB ¥ HAHOTEXHOJIOTU, TOCTATOUHO IITH-
POK ¥ BKJIIOUAET:
¢ BbBICOKOTEXHOJIOTUYHBIE KOHCTPYKIIU-

OHHBIE MaTepPUaJbl — HAHOCTPYKTYPHAS

MoAu(UKAIUA CTAJIV/METAJJIOB, Kepa-

MUKW /CTeKJIa, IIOJNMEpPOB, IeMeHTa/

0eToHa, KOMIIO3UTOB Yepe3 yIpaBJie-

HUe IIPOM3BOACTBEHHBLIM IIPOIIECCOM

WJIM WCIIOJIb30BaHME HAHOYACTUIL, Ha-

HOTPYOOK 1 HaHOO00ABOK.

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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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¢ JlonumaHue sABJIEHUWI B HaHOIIKAaJe-
HAHOCTPYKTYPE M UX IPOSABJIEHUA B OT-
HOIIIEHUW MAaKpOCBOICTB (Hampumep,
B rujpaTaiuu, ycajake, CTapeHUU U T. [I.)
C MICIIOJIb30BaHMEM HOBBIX METOOB.

¢ (DyHKIMOHAJbHBIE TOHKHE ILJIEHKU/
MOKPBITUS, MHOTOKPATHO ITOBBIIIIATO-
e KauvecTBa MaTepHaJiOB, HAMPU-
Mep, UX ONTUYECKUe, TeIlJOBbIEe CBOM-
CTBa, [IOJITOBEUYHOCTh, MCTHUPAEMOCTD,
COTIPOTUBJIAEMOCTD BO3JIEICTBUAM,
obecrieunBaloIie CBOIICTBA CAMOOYM-
IIeMOCTH, IIPEIATCTBYIOIIUe HaHece-
HUIO HaAIIVCel Ha CTEHBI U T. I.

® Hosnle MHOTO(YHKIIMOHAJIIbHbIE MaTe-
pHaJIbl 1 KOMIIOHEHTHI — M30JIMPYIOIIe
asporenn, sPdeKTuBHBIEe (GUIBTPHI/
MeMOpaHbl U KaTaJIu3aTOPhbl, caMo3a-
JleunBaIoIecsa MaTepuaJbl.

® Hosnle gaTumKm, ycTpoicTBa U ObI-
CTPOAeHiCcTBYOIIE IIPUOOPBI, obecIie-
YUBaIOIUe YJYUYIIeHHBIH KOHTPOJIb
COCTOAHUA KOHCTPYKIUU U YCJIOBUM
OKpY’KaloIlel cpeabl, a TaKKe CIIoco0-
HOCTBb CAMOIIPUBEIeHU B JleficTBUE.

® JHepreTuKa AJsA YCTOMYUBOTO PAa3BU-
THA, 00ecIIeuynBaIoNias OXPaHy OKpYyKa-
folTet cpesibl — HOBBIE TOILIMBHBIE SUeii-
KU, 9HeproaekTuBHOE OCBeIleHue,
crenuaJbHad N30JAIUA U 3aCTeKJIeHNe,
OUVICTUTEJIV 3aTPA3HEHUN U T. 1.

Muorue me:xayHapomgHLIE IIpodeccuo-
HaJbHBIE OPraHU3aIliN CO3MaJau padoune
KOMUTEThI, KOMUCCUY U TPYIIIILI, aKTUB-
HO paboraromiue B aToir cepe. OguH 13
rakux KomureToB — TC 197-NCM — 6b1a
co3maH, HampuMep, MeXKAyHapOIHBIM CO-
I030M SKCIEPTOB U JiabopaTopuii B 00Jia-
CTHU CTPOUTEJbHBIX MATEPUATOB, CHUCTEM
u kKoHcTpyknmii (PUJIEM). Boabioi
o0beM paboT mPeaycCMOTPEH ILJIaHAMU
Texauueckoro komurera « HamorexHoo-
ruu B 0etoHe» ACI 236D AmepukaHCKOTO
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.

e 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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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PesynbTaThl HAITMOHAJIBHBIX U MEXKIY-
HaApOAHBIX WCCJIEJOBAHWI aKTHUBHO 00-
CYKIAJM Ha TPEX KPYITHBIX MEKIYHAPOI-
HBIX CUMIO3WYyMAaX II0 HAHOTEeXHOJIOTUAM
B ctpouTenbeTBe (B 2003 r. — B Ilaiicin,
ITornaugus, 8 2005 r. — 8 Buianb6ao, Uc-
naguda u B 2009 r. — B IIpare, Yexus),
a TaKKe Ha pAAe MeXIYHApPOAHBIX (o-
PYMOB IO HaHOHAyKe, HAHOMAaTepuaJaM
Y HAHOTEeXHOJIOTUSAM.

CoBpeMeHHBIN IIporpecc B o0JacTu Ha-
HOTEXHOJIOTUH IT03BOJISET HAAEATHCA, UTO
y:Ke B HACTYIUBIIIEM IEeCATUJIETUN MHO-
rme 3ajJauymM, Ha CEeroJHA IIPeICTaBJIA0-
muecs (paHTaCTUYECKUMU, OYAYT yCIIell-
HO PeIleHbl.

CBuUmeTEeILCTBOM 3TOMY  ABJIAIOTCH
O0oJIbIIIIE HAIIMOHAJbHBIE IIPOEKTHI IO
PasBUTHUIO HAaHOMATEPUAJIOB M HAHOTEX-
HOJIOTUH B CTPOUTEJBCTBE, Pealn3yeMble
B EBpomeiickom coobOimectBe, CIITA, Ka-
Hazge, ABcrpanuun, dnouunu, Kurae u pange
IPYTUX CTPaH.

Tak, npu3dHaBas OrPOMHBIN ITIOTEHITMAT
¥ BayKHOCTb HAHOTEXHOJIOTUH AJIS CTPOU-
TeJbHOTO ceKkTopa, EBponeiickas Komuc-
cus B xkoHIle 2002 roga omobpuiaa puHAH-
cupoBauue IIpoekra GMA1-2002-72160
«NANOCONEX». Ogna m3 rjiaBHBIX 3a-
Jad yKas3saHHOTO IIPOEKTa — aHaJU3 CO-
BPEMEHHOTO COCTOAHUA HAHOTEXHOJIOTUHA
B CTPOUTEJBHCTBE, OIlEHKA TEKYIIero pas-
BUTUS, IOHUMaHUA OyAyIIIero IIOTeHIha-
Jia OT IPUMEeHeHUsI HAHOTeXHOJOTUH IJIs
CTPOUTEJHCTBA 1 IIOCTPOEHHOM OKPYIKaI0-
el cpesbl, a TaKKe paspaboTKa HOJITo-
cpounoii loposxkHoit KapThl «HawmoTex-
HOJIOTUU B CTPOUTEJILCTBE» U IOANEPIKKA
COOTBETCTBYIOIIEN HAYYHOUN MPOTrpPaMMBbI.

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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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KAJIIOSKHBIN
Cepreii
BaagumupoBuu,
OTUPEKTOP
oenapraMeHTa
HAYYHO-TeXHUYECKOU
9KCIEePTHU3BbI,

YJIeH MPaBJIeHU s

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

Celluac wupoxo pexnamupyemces uc-
nonv3oeéanue HAHOMeXHON02UU 6 00-
poxcnom cmpoumenvcmee. Coémecmnoe
npednpuamue «YHUKom», co30aHHOE
POCHAHO, donxno npou3éodumsv Ha-
HOMOOU(puyuUpoeannvie acganrvmode-
monHble cmecu. Kozda 6 npou3éodcmee
ucnoanv3yemca menxoducnepcrHvie no-
POWKU pe3uHb,, MO 603HUKAem 60-
npoc — MOMCHO U OmHecmu maxue 6ank-
MmexHOoN02UU K HAHOMEeXHON02ZUAM?

H3secmno, umo npu sxcnayamayuu
00poICHO020 NOKpbimua 601bUO0e 3HAYe-
HUe umeenm MopoO30YCmMou4uU60cmy.

Helicmeumenvrno nu marxue nokpoi-
mus o6aadaom nNO6bLULEHHBLMU Xda-
paxmepucmurxamu? Hackonvko u3-
Menaemca yeHa maxKux nokpbvimuil?
Ananusupoéanucev 1u omoanénHnbvie no-
caredcmeusn ux ucnoav3osanus (écnom-
HuMm énrusanue coneil, komopwvie 6 CCCP
ucnonv3oeanucy 0na yckopenua pabom
npu cmpoumenbvcmee, a 6emonHble U3-
denusa enocnedcmeéul paccouinaiucd
panvute 6pemenu). He 6ydem nu u 30eco
nodo6nwvLx npobaem? Cnacubo.

dnyapxa AGaKyMoB, acIIMPaHT,
r. Canxr-Ilerep6ypr — 16.09.2010 11:58

VYBaskaeMbll dmyapn, criacubo 3a Barmu
Bonpockl. OTBeuy Ha HUX IO ITYHKTaM:

1. «Moxno au omunecmu 6ank-
MexXHOoNL02UU K HAHOMexHonozuam? ».

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?

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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BapuaHTOB mmosryueHUsI MEJIKOAUCIIEPC-
HOU pe3WHBI JOCTATOYHO MHOTO, IPOAYKT,
MoJIyJYaeMbIi B KasKIOM U3 HUX, OTJINYA-
eTcs KaK MUCIIePCHOCTHIO ITOPOINKA, TaK
U IPYTUMU XapaKTepUCTUKaMU, HaIlpU-
Mep, CIIOCOOHOCTHIO CMEMTEHU I C OUTYMOM
0e3 BapKu, CTENEHbIO K JeBYJTKAHN3AI[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 W3HOIIIEHHBIX AaBTOHOKPBIIIEK
¥ /UJIA OTXOJ0B PE3UHOTEXHUUYECKUX U3~
JIeJIUH MEeTOIOM BBICOKOTEMIIEPATYPHOTO
casurosoro usmenabuenus (BCU) B cme-
MUaJN3UPOBAHHBIX YCTAHOBKaxX — PoO-
TOPHBIX AucIiepraTopax. [laHHBIN MeTO
U3MeJbUEeHUA CUHTETUUYECKUX U IPUPOJ-
HBIX IIOJIMMEPOB, IIOJUMEPHBIX KOMIIO-
3UTOB U MX OTXOJOB OBLI OTKPHIT B UH-
crutyre xumuueckou pusuxku AH CCCP
B Hauajge 1980-x romos. OTKPBITHIO Me-
TOoZa TPEAINeCTBOBAJM MHOTOJIETHUE
(yHZamMeHTaIbHBIE HCCJIEJOBAHUS IJa-
CTUYECKOTO TeUeHHsA IIOJUMEPHBIX Ma-
TEPUAJIOB B YCJOBUAX DKCTPEMAJTBHBIX
BospericrBuii. Merogq BCU ocuoBaH Ha
SIBJICHUY MHOKECTBEHHOTO pacTpPecKu-
BaHMWA MaTepuaJia U pa3pylnieHusa ero Ha
OTHeJIbHBIE YaCTUIIbI B YCJIOBUAX WHTEH-
CUBHOTO CYKAaTUSA W OJHOBPEMEHHOTO Je-
(opMupoBaHUA CABUTOM IIPU OIITUMAJIb-
HO BBICOKHUX TeMIlepaTypax (Hampumep,
B TeMIepaTypHOM HMHTepBaJje IpealliaB-
JeHUSA KPUCTAJJINYECKUX W amopdHO-
KpUCTaJInNUeCcKUX wmarepuajoB). Ilpu
9TOM MaTePHUAJI ITIOJHOCTHIO pa3pyIiaeTcs
U IIpeBpalaeTcsad B BHICOKOAMCIEPCHBIN
MMOPOIIIOK, XapaKTePU3YIOMIUNACA BBICO-
KOM XMMHUUYECKOl 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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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BeimosiHeHHBIE KOJIJIEKTUBOM YUYEHBIX
NX®d PAH wucciemoBaHus II03BOJUJIN
YCTaHOBUTH, YTO MPOIECC CABUTOBOTO 13-
MeJIbUYeHUSA IIOJMMEePHbIX MAaTepUaJioB,
B TOM UmHcJie TPyboTreTepoTreHHbIX CMecei
(mosImMep-TIoJIMMepHbIE CMECH, CMECH TEP-
MOILJIaCTOB C KAYYYKaMM U T. JI.) COIIPOBO-
JKIaeTcscMellleHrneM KOMIIOHEHTOB CMeCH
Ha MUKPO- U HaHOypoBHe. B pesyisbrare
00pa3yTCs MOPOIITKOBLIE KOMIIO3UTHI C
OUYeHb BBICOKOM OIHOPOJHOCTHIO. BhIIO
YCTaHOBJIEHO, UTO B IIOJIyUE€HHBIX KBa3u-
TOMOTEeHHBIX cMecAX (MOJUITUJIEH — II0-
JUNPONNJEH, COBUJIEH — OyTagneHOBbBIN
Kay4yK U T. 1.) pa3MepP HEOJHOPOIHOCTEHR
(arperaToB aucIepcHOM (pasbl) He IIPEBHI-
maet 20—-35 am!: 2,

Bce 5T0 BBITOJHO CKa3bIBaeTCA Ha Xa-
paKTepuCcTHKaX MoAu(duKaTopa «YHU-
pem». B 2005-2008 rr. ero ucmoJsib3oBa-
Ju Ha achaabTOOETOHHBIX 3aBOJaxX IJA
monupukanuu achaabTo0eTOHOB (THUIT
A u IIIMA) «cyxum crtocobom» (T. e. Ha
oTalme CMeIleHus OUTyMa ¢ MHUHEpaJb-
HBIMM KOMHOOHEeHTaMu achaabTo0eToH-
HOII CMeCH, MUHYSA CTaANI0 PACTBOPEHUA
moxzudurkaropa B Ouryme). Ilpm sTtom
HeOOXOIMMOCTH TNPUMEHEHUS APYTUX
MOAN(PUKATOPOB, UCIIOJIb3YEeMbIX OOBIU-
HO mpu npousdBoacTBe [IIMA, He Bo3HU-
KaJo.

Hanmnune HaHOCTPYKTYPBHI M TOABJE-
HUEe CBA3AHHBIX C 9TUM (QYHKIIMOHAJb-
HBIX XapaKTEePUCTUK ITO3BOJISIET OTHECTU
MPOEKT «YHUpPeM» K objacTm HaHOTeX-
HOJIOTUM.

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

2Komnanuern JI.B., Kpacorkuna 1.A., Epuna
H.A. u np. BeicOKOMOJIEKYJISIPHBIE 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 00opoIHO020 noKpvimus 60nbULOE
3HaYeHue umeem  MOPO30YCMOULU-
eéocmbs. /[elicmeumenvHo nu maxue no-
Kpbimus o61adarom noévluleHHbL MU Xa-
paxmepucmuramu? ».

AcparbTob6eToH Pe3K0 MEeHsIeT CBOMCTBA
Ipu BO3AeHCTBUY TeMIiepaTyphbl. B jieTHu
MIePUOJ NMHTeHCUBHOCTD ABUKEHUSA TPAHC-
ImopTa BBIIIE CPeJHel 3a roj, a TeMIlepa-
Typa BO3AyXa [IOCTHUTaeT HaMOOJILIIIETO
3HaueHuA. [Ipu 9TOM 3a CUET IIOTJIOIIeHU
TeIlIa MOBEPXHOCTD JOPOKHOTO IIOKPBITUA
mporpeBaercsa g0 60—70°C. IlosTomy cBO-
OOMHBIN, HECTPYKTYPUPOBAHHBLIN OUTYM
HAYWHAET IIJIaBUTHCA U IOKPHITHE PA3MAT-
yaercda. CTaBIIUU ILJTACTUYHBIM achaiib-
TOGETOH Ie(opMUPYETCS OT BO3EeHCTBUS
KoJiec aBTOMOOMIIeii. Pasmepsl u Bum me-
¢dopmaruii 3aBUCAT OT TeMIIepaTyphI,
BpeMeHU BO3AEWCTBUA Ae()OPMUPYIOINTUX
HarpysoK, UX WHTEHCHUBHOCTU W BEJIUYU-
HBI. A Tak Kak ac(aJabTOOETOH CIIOCOOEH
HaKalJIuBaTh JedopmMaluu, TO B pe3yb-
TaTe MIJIUTEJbHBIX BPEMEHHBIX BO3AEH-
CTBUII HATPY30K MPU COOTBETCTBYIOIIUX
TEeMIIEPATYPHBIX YCJIOBUSAX Ha ITOKPBITU-
AX TOABJIAIOTCA IPOAOJbHBIE KOJIEU U TI0-
nepeuyHble BOJHBI. IIpm oTpumaTeabHOMU
TeMIiepaType acajabTo0eTOH CTAHOBUTCS
yupyrum u gaske xpynkuM. IIpu 6b1cTphix
mepexoax OT IOJOXKUTEJIbHOI TeMIlepa-
TYpPbl K OTPHUIIATEIHLHOM B HEM BO3HHUKA-
IOT PacTATUBAIOIINE HATIPAKEHUA, U €CJIU
CKOPOCTH ITepenaa IPeBOCXOAUT CKOPOCTh
pesaKcanuy HATIPS:KeHU T, TO BOSBHUKAIOT
IIOIIePeYHBIE TPEINHBI, YMCJI0 KOTOPHIX CO
BPEeMEHEM YBEJIUYUBAETCSA. ITU TPEITUHBI
pacmoJiaraioTcs IMollepeK IPoessKei YacTu
yepes 6—8 M 110 JImHE Joporus.

3Topesasimies H.B. TexHoorus 1 opranusanus
PadoT CTPOUTENTHLCTBA 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. mogudpurarop acdaabTode-
TOHA «YHUPEeM» ObLI KCIOJH30BAH HPU
PEMOHTE JOPOXKHOTO IMTOKPBITUSA Ha aBTO-
maructpanu M-10 «Poccus» (MockBa —
C.-IIerepoOypr). B reuernne 2006—2008 rr.
IIPOBOIUJIN CCJIEJOBAHUA COCTOSTHUS 110~
KPBITUA HA 9TUX yUacTKaX X HA PacIIoJio-
JKeHHBIX PAJOM KOHTPOJLHBLIX yUACTKAaX,
rze IIpu yKJagKe acharbTo0eTOHA MOIU-
(buraTop «YHUpPeM» He UCHOJIb30BaIn?.

B pesyiabrate obciengoBarusa B 2008 r.
OBLIIO yCTAaHOBJIEHO, UTO HA yYacTKax, 13-
TOTOBJIEHHBIX C UCIIOJIL30BAHUEM MOIU(DU-
KaTopa « YHUPEM», IIocje 3-X JIeT 9KCILIY-
aTalMy TPacChbl Pa3PYIIEeHUSA MOKPBITUA
B BHUJIe IPOJOJbHBIX TPEIUH, CETOK Tpe-
IWH, ITPOCAIOK, ITPOJIOMOB, BLIOOWH, BOJIH,
CIIBUTOB, INIEJYIIIeHUA U BbIKPAIIIUBAHUA,
a Tak:Ke 00pa3oBaHUA KOJIEU BBISIBJICHO He
OBLJIO®, B TO BpeMs KaK HA BCeX KOHTPOJIb-
HBIX Yy4YacTKaX JOpOTH, OTPEMOHTUPO-
BaauBIX B 2005—2006 r. 6e3 mpuMeHeHU
Moau(puKaTopa « Y HUPEM » , BLIABJIEHBI CY-
II[eCTBeHHBIE Je(PEeKThl MOKPHITUA, B T.d.
HaJmuue KoJjeu riayonsoii 1o 8—9 cm.

3. Hackonvko uamenaemca yena ma-
Kux nokpuimuii?

CTOMMOCTD € IMHUIIBI ILIOINAIM TOPOIK-
HOIO0 TOKPBITUA yBeJINUYNBAETCI, HO He
KPUTUYHO. JTO yBeJINUYeHre MHOTOKparT-
HO KOMIIEHCHUPYeTCcs 0oJiee IJINTeIbHBIM
CPOKOM SKCILIyaTaIlin.

41Oruer IlenTpa MeTPOJIOTUY, UCIIBITAHUH U CeP-
TuGUKAINY TI0 00CJIeIOBAHUIO YUaCTKOB aBTO[0-
POT, PACIIOJIOKEHHBIX 110 CIeAYIOIIUM agpecaMm:
a/m M-10 «Poccus», 379—389 kM, yuacTok
aBTOMOOUIBbHOM moporu A-107 HA TeppUTOPUN
nocesika Murpomnosbe MoCKOBCKOI obJacTu.
Mocxksa, 2006.

5 Oruer IleHTpPa METPOJIOT UM, UCIIBITAHUN

u ceprTuduKanuu no obeaexgoBanuio a/x M-10
«Poccua», 386—388 km, MockBa, 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 ucnonv3oseanucs 0na ycKkopenus
pabom npu cmpoumenvcmee, a 6emoH-
Hble u3denusn 6énociredcmeuu paccwvina-
aucy panvue épemenu). He 6ydem nu
u 30ecb n0006HBLX npo6em?

IIaTunerHue HATypHBbIE HUCIBITAHUSA —
9TO AOCTATOYHO APKUI MPUMED CTAOMIb-
HOCTU XapPaKTEPUCTUK IMOKPBITUA, XOTSA
U He mcuepnblBawIuii. Tem He MeHee,
(yHzaMeHTaTBHBIX MPEAIOCHIIOK K BO3-
HUKHOBEHUIO TEXHUYECKUX ITPOOJIEM IIPU
HMCIIOJIb30BAaHUU MMOJOOHBIX MaTePUAJIOB A
He BHKY. C OMHOM OTOBOPKOI: €CJIT B IPO-
mecce MoaupUKaAIUU OUTyMa Pe3SUMHOBOU
KpOIIIKOII elCTBUTEIBLHO 00pasyercs
KOMIIO3UT, a He MeXaHWYecKas CMeCh.
B nocieguem ciyuae nobaBiieHre Pe3UHO-
BOM KPOIIIKU K OMTYMY MOJKET IIPUBECTU
K HEraTUBHBIM IIOCJIEACTBUAM.

Yeaxcaemvie xonnezu!

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

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

YBaaembli Bragumup HukosaeBuu,
HAHOTEeXHOJOTUUYECKHEe MOAX0AbI ITPU CO3-
JIaHUU MaTepUaJioB B HACTOAIIee BpeMd
HUCIIOJIb3YIOTCA JOCTAaTOYHO ITTUPOKO. Bee
WX YCJOBHO pPas3fesIsioT Ha JBa THUIIA Ha-
HOTEXHOJIOTUM: «CBEPXY BHU3» U «CHU3Y
BBEPX».

Tumn «cBepxy BHU3» — 3TO TEXHOJIOTHUS
MOJITyYeHU A HAHOCTPYKTYPUPOBAHHBIX
MaTepuajJoB, B KOTOPOIl HaHOMETPOBBIN
pasmep YacTHUIl JOCTUTAETCSA C IIOMOIIIBIO
u3MesibueHuA 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 TBepAOoTo TeJa.
K rTexHo/JIOTMAM 3TOTO THUIIAa OTHOCSATCHA,
HAIpUMep, METOAbI, IIPUMEeHSeMble IJIs
MOJYyUYeHUsT KOMIIAKTHBIX HaHoMaTepua-
JIOB M HAHOIIOPOIIIKOB U3 O0OBEMHBIX 3a-
TOTOBOK: KpuUcCTajdaus3anusd aMOPQHBIX
CIJIAaBOB; MHTEHCUBHASA IIJIaCTUYECKAsd
nedopMaIa; 9JeKTPOB3PHIB; YIIOPSIO-
YyeHNe TBePAbIX PACTBOPOB U HECTEXHOME-
TPUUYECKUX COeNUHEHUI.

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

K TexHOJIOTHAM 5TOT0 THUIIA OTHOCATCS
METOMAbI, IPUMEHsIeMble IJIS IIOJIYUYEeHUS
M30JIMPOBAHHBIX HAHOYACTHUI, HAHOIO-
POIIKOB M KOMIIAKTHBLIX HaHOMaTepua-
JIOB: Ta30(ha3HBIN CUHTES C OCJIeAYIONIei
KOHIEeHcAIluell IapoB; ILJIa3MOXUMUUe-
CKUI CUHTE3; OCAKIeHNe 13 KOJJIOUTHBIX
PacTBOPOB; XMMHUUYECKOe UM (PU3UUECKOe
ocaskJeHue IJIEHOK W MOKPBITHUM W3 ma-
poB (CVD u PVD), nnasdmbel uam ;KUIKUX
pPacTBOPOB Ha IOJAJIOMKKY; 3JIEKTPOOCAXK-
JleHUe IIJIEHOK U MTOKPBITUIL; TEPMUYECKOoe
pasjo:keHue (IUPOJN3); MEXaHOCUHTES;
JIeTOHAIIMOHHBINA CUHTES.

Bosee mogpoOHO 0 OOJBIIWHCTBE U3
IIEePEeYNCIeHHBIX HAHOTEeXHOJIOTUUYECKUX
IMOAXO0/I0B, HUCIIOJIb3YEMBbIX IIPU CO3MAAHUN
MaTepHUaoB, MOKHO IIPOYECTh B HAIIIEM
CcJI0Bape, KOTOPBIA MOCTYIIEH IO CCHLIKE
http://thesaurus.rusnano.com.

B ceoé epemsa mnozo zoeéopunu o ca-
MOOHUWAIOUWUXCA NOKPbIMUAX 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 601bULOU 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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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MuunpuIKcnayamayuu 30aHull, Hanpu-
mep, ¢ cCAMOOLUWAIOUWUMUCA OKHAMU.
Imo 6edv OeiicmeumenvHo npobrema,
0COOEHHO 0Nl 6bLCOMHBLX 30AHUIL, KO-
mopuix 6 Mockee mnozo! Xomenocw 6vL
YCAovluams 0 peaibHOM UCNONLb306AHUU
amux mamepuanos, 06 ux Hedocmam-
kax u docmouncmeax. /[elicmeumenvrho
AU OHU OonpaedvlLéaom 3aa6leHHble Xa-
paxmepucmuru?

Pri6axos Cepreit HukosaeBuu,

r. MockBa — 16.09.2010 11:21

VBaskaemsbri Cepreit HukosmaeBuu. Bel
IIpaBbl, TeMa AOCTATOYHO aKTyaJbHaAdA U
OypHO pasBuBamwIascsa. Ha Moii B3risam,
Ha TeKYyIIU# MOMEHT HamboJiee pacipo-
CTPaHEHHBLIM MAaTePUAJIOM [IJA M3TOTOB-
JIeHUS CaMOOUUINAIIIUXCA ITOKPBITUHA
SABJIAETCA OKCHUJ TUTAHA.

MexanuaMm camMoouuIlieHusaA 06asupyer-
cdAd Ha IBYX ABJIEHUAX:

1) BBICOKOU (POTOKATAIUTUUYECKOHA aK-
TUBHOCTHU OKCHUA TUTAHA, IPUBOAAINEH K
OKMCJIEHUI0 OPraHWUUYECKUX COeIMHEeHUH
U MOHOOKCHZA a30Ta, aJcOPOMPOBAHHBIX
Ha IIOBEPXHOCTU OKCHJIa TUTAHA;

2) BBICOKUX TUAPOGUIBHBIX CBOMCTBAX
OKCHJa TUTaHa, HAOJIOAAIOIIUXCA IIPU
ero oosryueHuu. B pesysibTaTe Boja ¢ Mu-
HepaJbHBIMU IIPUMeCSIMU He 3aJeprKuBa-
eTcsA Ha TOBEPXHOCTHU CTEeKJIa U YIaIAETCA
(ckaTbpIBaeTCA) UTO TaKKe IPUBOAUT K Ha-
osrogaeMomy a(pPEKTY CAMOOUUIIIEHNA.

B macrosamuit MoMeHT aKTUBHO Pa3BU-
BalOTCA ABe TEeXHOJOTUU HaHECEHUA OK-
cuaa TUTaHa:

— HaHECeHHUe IIIEHKM OKCHIAa THTaHaA
B IIpollecce M3rOoTOBJIeHUS cTekaa. [lo-
CTOMHCTBOM HAHHOTO METOoJa SABJIAETCHA
BBICOKAsA TPOYHOCTH ITIOKPBITHUA — CPOK
ero CJysKObI COBIIaIaeT CO CPOKOM CJIY K-
ObI cTekJia. Kpome Toro, MmeTos mo3BOJIA-
eT 3aluIlaTh aKTUBHBIHA CJOM OKCHIA
TUTAHA OT BO3MOKHOT'O 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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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THOHAMU IIEJIOYHBIX METaJIJIOB IyTEM Ha-
HECeHUs TPOMEKYTOUHOTO CJOSA OKCHUIA
KpemHUsa. Ciegyer OTMETHUTb, UYTO CJIOM
OKCHa KPeMHUSA caM II0 cebe MOKeT IIpo-
U3BOAUTH IMO3UTUBHBLIA 3dderT. Kpome
TOTO, IIPEMMYIIeCTBOM [JAHHOTO CIIOCO-
0a saBIAeTCS BO3MOYKHOCTH HaHECEHUS
IPYTUX CJOEB, IMO3BOJISIONINX YIYUIIATH
CBOIICTBA CTEKJA, HAIPUMED, YMEHBIIIUTH
TeIJIOITPOBOAHOCTE. CebecTOMMOCTh CTeK-
Jia TP UCTIOJIb30BAHUU 3TOTO METO/IA YBe-
JUYuBaeTcsa npubausuteabHo Ha 30% ;

— HaHeCeHHe CJIOS OKCHUIAa TUTAHA C IT0-
MOIIBI0 peareHToB (SKMIKUX), comepska-
IUX JUCIHEPTrUPOBAHHBbIE HAHOYACTHUI[HI
OKCHIA THTaHa. IIperuMyIIIecTBOM 3TOTO
MeTO/a ABJISeTCA BO3MOYKHOCTh HAHOCUTh
IIOKPBITHE HE TOJHbKO HA IIOBEPXHOCTH
CTeKJia, HO TaK:Ke W Ha APyTrue TBEPIAbIE
IMOBEPXHOCTH. B HacTosAIIee BpeMs BBIIY-
CKaIOT COCTaBbl, MpeJHA3HAUEHHBIE IJIA
HaHeceHus Ha (pacajbl TOMOB, TPOTYaphl,
u3genusa m3 ImaacTMacchbl u T. A. OcHOB-
HBIMU TPeOOBAHUAMU ABJSAIOTCA YCTOM-
YUBOCTh HMOKPBITUA K MEXaHUYECKUM U
XUMHUYECKUM BO3IEHCTBUAM U BpeMs a(-
(bekTUBHOI BKCILIyaTalluyd TOKPBITUA.
B BaBucumMoOCTHM OT THIIA TOBEPXHOCTH,
IIPOUB3BOAUTEJIN 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 9KCILJIyaTalluX U CIIocoba Ha-
HeCceHU.

CrnemyeT OTMETHUTH, YTO paCCMaTPUBATD
OMMCaHHBIE BBIIIE TEXHOJOTUN KaK KOH-
KYPUPYIOIINE IPeICTaBIAETCA Hellesieco-
o0pas3HbIM. Pagiuumsa TexXHOJIOTUII IoBO-
PAT O TOM, UTO ITPOAYKTHI B BHAUNTEIbHOMI
CTeTeHUW HAalleJIeHbl Ha Pa3HbIe CEKTOPLI
PBIHKA — IIEPBBIN METOJ MHEePCIEeKTUBEH
TOJBKO [JIsI IIPOW3BOJACTBA CTEKJIa, BTO-
pO¥ — AJIA 3AIUTHI APYTUX MaTEPUAJIOB.
B HacrosAmiee BpemMA ycIiex TOro UJau UHO-

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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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ro IPOU3BOAUTEJA MPOAYKTOB II0 BTOPOM
TEXHOJIOTUU OIIpeAeasaeTcA MapKeTUHTO-
BOII M PeKJIAMHOM! IIOJUTUKOM, IIOCKOJIb-
Ky 9(p(peKTUBHOCTD MIPOAYKTA 3aBUCUT HE
TOJIBKO OT COCTaBa, COMEPIKAIIEero OKCHUT,
TUTAHA, HO OT YCJOBUU SKCIIyaTalluu,
IIPU 3TOM HOTPEeOUTEIb MOXKET BhIOpPaTh
cocTaB (ABIAIOIUICA OOBEKTOM <«HOY-
xay»), Hambojee IOAXOAAINIUNA IJIA €ro
1meJjieii, OCHOBBIBAsICh HA JIMYHOM OIILITE
U OIIbITe PA0OTHI KOMIIAHUM, IIPOU3BOIA-
el KOHKPEeTHBIN IPOIYKT.

CymiecTByIOT TeXHOJIOTHU, aJbTepHa-
TUBHBIE HMCIIOJIb30OBAHUIO OKCHUJA TUTAHA,
B 9TOM CcJIydyae 3alluIilaeMylo II0OBepX-
HOCTb IMOKPBIBAIOT TOHKUM CJIO€M ITOJIU-
MepoB (Hampumep, Tep(TOPHOJIUMEPOB)
UJIW OpPraHMYeCcKUX BeIlecTB, aHAJIOTUY-
HbIX I[IAB, npugamoIux MTOBEPXHOCTU
ruapodobHbIe cBoiicTBa. B aTomM ciayuae
MeXaHU3M 3allUThl IIOBEPXHOCTU HOCUT
cKopee (husmuecKuil xapakrep, a apheKT
OUMINIEHUA 3a CUET YCKOPEHUS XUMUYe-
CKUX peakKIuil 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.

—Sél
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BEJIOB

Baagumup
BaagumupoBuu,
TOKTOP TeXHUYECKUX
HayK, nmpodeccop,
IIPOPEKTOP

0 Hay4YHOU paodore,
3aB. kadeapoiu IICK,
TBepckoi
TOCYJapCTBeHHBIA TEeXHUYECKH I
YHUBEPCHUTET

IIpusedume, noxcanyiicma, npumepovt
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 HaHomodugpuramopoé 6 6Gemon-
HBLX KOMNLO3UYUAX, KEPAMULECKUX U CU-
AuKamHbLX mamepuanax?

IIponunsu C.JI., nHKXeHEDP-TEXHOJIOT

BricTpeIii mporpecc CTPOUTEIBHOTO
MaTepuaJOBedeHUI U CTPOUTEJIbHON MH-
IYCTPUU B YCJIOBUAX PHIHOYHON 3KOHO-
MUKM ¥ BBIXOJ] Ha IIepefoBble IIO3UIUU
BO3MOJKEH TOJbKO Ha 6a3e COBPEMEHHBIX
HayKOEMKHNX ¥ BBICOKUX TeXHOJOTHUH.
Takue TeXHOJIOTHMHU TOJKHBI obecmeuu-
BaTh BBICOKOE KauyeCTBO NMPOAYKIINHU, ee
9KOJIOTUYECKYI0 0e30IMacHOCTh, d(PdeK-
TUBHOE HCIIOJIb30BaHUE CBIPbA, BJKO-
HOMUIO pecypcoB. Co3maHue BBICOKHUX
TeXHOJIOTUII BO3MOYKHO TOJBKO C HC-
NOJb30BaHMEM TOCJEeJHUX AOCTUKEHUU
pusnKu, XuMuu U Apyrux QpyHIaMeH-
TaJbHBIX HayK. Ha ceromHANIHU#N neHb
HamboJee IMePCIEKTUBHBI HAHOTEXHOJIO-
run. O6bEeKTHl HAHOTEXHOJOTUM U HAHO-
CTPYKTYP 3aHUMAIOT IIPOMEKYTOUHYIO
00J1acTh MEXKAY MUPOM OTHEJIbHBIX 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).

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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HUKON M MHUKPOMHPOM, OIMCHIBAEMBIM
B paMKaX Pa3JNYHBIX KOHTHUHYaJbHBIX
Teopuil (yOpyrocTwu, THUIPOIUHAMUKU
u ap.).

WNsBecTHO, UTO XapaKTEepHOUW dYepTOi
HAHOOO'BEKTOB ABJAETCA UX JABONCTBEH-
Hasa npupoga. C ogHOI CTOPOHBI OHU I0-
CTaTOYHO OOJIbIIWE, B OTJUYHE OT OT-
IeJbHBIX aTOMOB 1 MOJIEKY.JI, YUTOOBI OBITH
IPOCTO KBAHTOBOM CHCTEMOIi, M CJIMIII-
KOM MaJIeHbKHe, YTOObI 0 KBAHTOBBIX (-
(heKTax MOIKHO OBIIIO OJHOCTHIO 3a0bITh.
BosbIiryio posib B CO3JaHUM U UCIIOJB30-
BaHNU HAHOCTPYKTYPUPOBAHHBIX O00B-
€KTOB UT'PAIOT IIPOIIECCHI caMOOpraHmaa-
MU BeIeCTB Ha AaTOMHO-MOJIEKYJIAPHOM
YPOBHE, MO3BOJISIONINE CO3MaBaTh YHU-
KaJIbHbIe 00'beKTHI 0e3 BHEIITHEero BJIUA-
Husa. Takum o6pasom, oOpasoBaHue TAKUX
CTPYKTYPUPOBAHHBIX 00'HEKTOB HE MOKET
OBITH CJAYYAWHBIM. JTO MO3BOJIAET OIIpe-
IEeJIUTh HaHOTEeXHOJOTHWUYEeCKHe IIPOoIec-
CHI C SICHBIM (pMBUUYECKUM CMBICJIOM B OT-
JUYNE OT IIPOUBBOJIbHO-3MINPUUECKOTO
«METPUUYECKOTO» HX OIIpeAeseHUs pas-
MepHBIM ypoBHeM dYactuil. IIpm sTom K
HAHO- WJIN YJIbLTPAAUCIEPCHLIM MaTepu-
ajaM OTHOCAT Cpeabl WM MaTepHuaJibl,
KOTOpbIe XapaKTepH3yIOTCS HACTOJBKO
MaJIBIM pasMepoM MOP(OJIOTIYEeCKUX
9JIEMEHTOB, UTO OH COM3MEPUM C OJHOM
WJIN HECKOJbKMMHU (PpyHIaMeHTaJIbHBIMU
(pmsruecKMMU BeJIMUMHAMHU 3TOTO BEIIle-
cTBa (U3MeHeHUe IIePUOJ0B KPUCTAJIJIN-
yecKoi pernetrku u ap.). Ilo mepe Toro,
KaK pasMep 3epeH UJIU YaCTUIl CTAHOBUT-
csA Bce MEHbIIle U MeHbIle, Bce OoJIbIasa
IOJISI aTOMOB OKAa3bIBAeTCS Ha I'PaHUIAX
W CBOOOOHBIX IIOBepXHOCTaxX. Tak,
IIpU padMepe CTPYKTYPHBLIX eIUHUIL 6 HM
¥ TOJIITMHE IIOBEPXHOCTHOTO CJIOSA B OAUH
aToOM IIOYTHU ITOJIOBUHA aTOMOB OyAeT Ha-
XOOUThCA Ha ITOBepXHOCTU. Tak KaK JT0Jsd
MMOBEPXHOCTHBLIX AaTOMOB B HAHOMAaTepua-
JaX COCTaBJSAET JIEeCATKH MPOIEHTOB,

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. PasdBuTas IMOBEPXHOCThH OKa-
3bIBaeT BJIUSAHUE KaK Ha PeIIeTOYHYIO,
TaK 4 Ha 3JIEKTPOHHYIO IToAcucTeMbl. I1o-
ABJIAIOTCA aHOMAJIUM TOBEAEHUA DJEK-
TPOHOB, KBasuyacTuil (DOHOHOB, IIJIa3MO-
HOB, MAaTHOHOB) U APYTHUX 3JIeMEHTAPHBIX
BO30YKAeHUI, KOTOPbIEe, IO CPAaBHEHUIO
C MaCCUBHBIMUM MaTepuajlaMU, BJIEKYT 3a
co00ii m3MeHeHUA (PU3NUYECKUX CBOMCTB
yABTPaAUCIEepCHBIX cucTeM. IloBemenme
HaHOMAaTepUaJOB UYaCTO OIpeeadeTca
mpolieccaMy Ha I'paHUIle YaCTHUIl UJIU 3e-
peH. Hampumep, HaHOKepaMUKa MOJKET
miacTuyecku naeOopMUPOBATHCA OOCTAa-
TOYHO 3aMETHO 34 CUeT CKOJIb)XEeHUSA II0
rpaHuIlaM. JTa cBepXILlacTuuHad nedop-
MaIusa HaXOAUTCA B CUJIBHOM IPOTUBOPE-
YUY C XPYIIKUM IIOBEeJIeHeM, aCCOIIUUPY-
IOMIUMCS ¢ OOBIYHON KepamMuKou. M3-3a
O0OJIBIIIOTO KOJHWYeCcTBAa TPaHUI] U, KaK
cJaencTBUe, OOJIBIIIOTO KOJINUECTBA KOPOT-
KX 1 Py3snoHHBIX PACCTOAHUM, HAHO-
MeTaJIJIbl U HaHOKepaMUKa UCIIOJIb3YIOT
KaK TBepaodasHbIA CBA3YIOINIUI areHT
IS COeIUHEHUA BMeCTe APYTrux (MHOoTIa
PasHOPOAHBIX) KPYIHO3EPHUCTBIX MaTe-
puayioB. EcTb cBeeHUs, UYTO HEKOTOPLIE
BUJIBI HAHOKEPAMUKHU 00JIaJal0T MCKJIIO-
YUTEJbHO HU3KOU TEeIJIOIIPOBOJHOCTHIO.
ITO MO3BOJISET UCIIOJIb30BATh UX B Kaue-
CTBE TeIJIO3ANTUTHBLIX IOKPBITUI. ¥ MEHb-
IeHue pasmepa 3epHa Metajiaa ¢ 10 MM
1o 10 HM gaeT IOBBIIIEHUWE ITPOUYHOCTU
npumepHo B 30 pas. [lobaBienue HaHO-
IIOPOIITKOB K OOBIYHBIM IIOPOIITKAM IIPU
IIPECCOBAHUU IIOCJIETHUX IIPUBOAUT K
YMEHBIIIEHUIO TeMIIepaTyphl IIpeccoBa-
HUSA, MOBBIMIEHUIO 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
YyycJe HEeKOTOPhle TPYAHOCBAapUBaeMbIe
CILIAaBBLI MeTaJljla C KepaMuKoOii, a TaKKe
CHMKATh TeMuepaTtypy Au(dy3noHHOMN
CBapKMU.

Bojee npuemieMbIMu I MOIM(PUAILN-
pPOBAHUA TEXHOJIOTUU U CBOWCTB CTPOU-
TeJbHBIX MAaTEPHAJJIOB OKa3bIBAIOTCS Ha-
HOYACTUILI UM HAHOIIOPOMIKM, KOTOpPLIEe
MIPEJICTABJISIOT COOOM IIepBOe ITOKOJIEHUE
OPOAYKTOB C HCIOJH30BAHMEM HAHOTEX-
HOJIOTHUII, OCBOEHHBIX IIPOMBIIIIJICHHO-
CTBIO.

TexHOJIOTMSA HAHOIUCIIEPCHBIX IIO-
POIIKOB — 9TO KOHTPOJUPYEMBII IIPOITECC
CO3IaHMUsI HAHOPa3MePHBIX 00beKTOB C 3a-
JAHHBIMY CBOMCTBAMU INYTEM M3MEHEHUSI
TeMIepaTyphbl, JTaBJEeHUS, COCTaBa Iraso-
BOM cCpeabl, KOHIIEHTPAIMU pPeareHTOB
u ckopocTu mporecca. IIpomeccsr, B pe-
3yJbTaTe KOTOPBIX HPOUCXOAUT (POPMIU-
poBaHMEe HAHO- WU YJIbTPaAUCIEPCHBIX
CTPYKTYP — 3TO KPUCTAJLJIN3AI U, PEKPH-
crajausaius, (asoBble IIPeBpaIlleHud,
BBICOKME MeXaHWYeCcKUue HarpysKH, WH-
TeHCHUBHAaA ILJIacTHUecKasa medopmaniusd,
HOJHASI NN YaCTUUYHAA KPUCTAIIN3AI[ I
aMop(dHBIX CTPYKTYpP. BBIOODP MeToma 1mo-
JYyUYeHUsI HAaHOMATEePHAJIOB OIIPeaesIsaeTCsI
00JIaCThI0O WX INPUMEHEHHUs, KeJlaTeJb-
HBIM HabOPOM CBOWCTB KOHEUHOT'O MPO-
OyKTa. XapaKTepPUCTHUKM II0JydaeMOro
IPOAYKTA — TPAHYJIOMETPUUYECKUHI COCTAB
u gopmMa dYacTHull, colep:KaHUE MIpUMe-
ceil, BeJIMUYTHA YAEJbHON IMOBEPXHOCTH —
MOT'YT KoJie0aThCsi B 3aBUCHUMOCTU OT
criocofa TOJyUYeHWSA B BeChMa IMTUPOKUX
npegenax. Tak, B 3aBUCIMOCTU OT YCJIO-
BUH IIOJYUYEHUs, HAHOIIOPOIIKM MOTYT
uMeTh chepruyecKyio, reKcaroHajJbHYIO,
XJIONLEBUAHYIO, HUIroJbuaTyio (OPMBI,
aMOP(MHYIO NJIN MeJKOKPUCTALINUYECKYIO
CTPYKTYPY. MeToabl moJaydyeHuA yabTpa-
OUCIIEPCHBIX MATEePHAJIOB Pas3lesIsaioT 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. As arulechemical 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-
CK1e 1 OMoJIoTUYecKue.

XuMHUYecKrne MeTOAbl CHUHTEe3a BKJIIO-
YalT pas3JnuyHbIe PeaKIU U IIPOIIECCHI,
B TOM 4YHCJIE IIPOIECChl OCAXKACHUS, Tep-
MUYECKOTO Pa3JIOXKeHUA WUJIU IIUPOJIN3a,
razo(dasHbIX XMMHAUYECKUX PeaKI[uii, BOC-
CTaHOBJIEHUSA, TUAPOJIN3Aa, dJIEKTPOOCAK-
IeHus. PeryiupoBaHue ckopocTeil oopa-
30BaHHS U POCTA 3aPOABIIIe HOBO# (has3bl
OCYIIIECTBJISAETCS 3a CUET M3MEHeHUs CO-
OTHOINIEHUSA KOJUUYECTBa PeareHTOB, CTe-
IIeHHU IIPEeChINIeHNnd, a TaKyKe TeMIeparTy-
puI mporiecca. Kak mpaBujIo, XuMu4ecKue
MEeTOAbl — MHOTOCTAAUIIHbIE 1 BKJIIOYAIOT
HeKU Ha0Op M3 BLIIIeHAa3BaHHBIX IIPO-
meccoB u peaxiuii. Crrocob 3akjaoyaeTcsa
B OCAKIEHNHU Pa3JUYHBIX COeIWHEHUHN
MeTaJIJIOB U3 PacTBOPOB UX COJIeH C IIO-
MOINbI0 ocanuTeseii. IIpogykToM ocak-
IeHnd ABJAITCA T'UAPOKCUABI MEeTaJI0B.
B kauecTBe ocaguTesia UCIIOJIL3YIOT pac-
TBOPGHI ITIeJIOUel HATPUA, KaJusd U IPpyTue.
Perynupya pH u temnepatrypy pacTtsopa,
CO3IAI0T YCJIOBUS, IPU KOTOPBIX MOBBIIIIA-
eTCcsI CKOPOCTh KPUCTAJJIN3AIUU 1 obdpa-
3yeTcsA BBICOKOAMCIIEPCHBIN TUAPOKCHUL.
IOTUM METOAOM MOXKHO IOJYYaTh IIOPOIII-
Ku chepuuecKoii, UroJibuaTom, yelryimga-
TOW MJIN HEIPaBUJILHON (DOPMBI C pasme-
pom uactuii 1o 100 mMm.

HazommopoIrku cJa0KHOTO cocTaBa MO-
Jy4aioT METOJOM coocaKJIeHudA. B saTom
cJayJyae B peaKTop IIOJAl0T OJTHOBPEMEHHO
IBa mam 0oJiee PacTBOPOB CoOJIeil MeTaJI-
JIOB U INEeJIOUM NPHU 3aJaHHOI TeMIlepa-
Type U mepememuBaHuu'. B pesyiabrare
MOJIY4alOT THUAPOKCUAHBIE COeIUHEHUA
HY:KHOT0 cocTaBa. Criocob rerepodasuoro
B3aMMOJIENCTBUSA OCYIIECTBIAIOT IIyTeM
CTYIIEHYATOr0 HarpeBa cMeceill TBEPIbIX

! Hossrie 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
oO0pasoBaHMEeM OKCHUIHOH CYCII€H3UU U
IIOCJIeYIOINM BOCCTAHOBJIEHHIEM METAaJI-
Ja. TakuMm cmmocob0oM IIOJIyUYAIOT MeTaJ-
JUYEeCKHre IIOPOIIKMN C PasMepPOM YACTHI]
B npegenax 10—100 um. I'ean-meTon 3a-
KJIIOUaeTCs B OCaAXKIeHUN 13 BOAHBIX pac-
TBOPOB HEPACTBOPUMBIX METAJINUYECKUX
coequHeHuil B Bume rejeii. Caemyroinas
CTaaus — BOCCTAHOBJICHIE MeTaJljia. OTOT
cmoco®d MOpuUMeHSAeTCA s IOJYUYeHUS
IIOPOIIKOB JKeJje3a U IPYTUX MeTaJIJIOB.
C1ioco6 BOCCTaHOBJIEHUA U TEPMUUECKOTO
PasoKeHnus — OOBIYHO 9TO CJEAYIOIIas
omepamnus IIOCJe IIOJIyUeHHs B PaCTBO-
pe VJIAbTPagUCIEPCHBIX OKCUIOB WUJIHN T'H-
IPOKCHUIOB C IIOCIEAYIOIINM OCaKIeHIEM
¥ CYIIIKOIi. B KauecTBe BoCcCTaHOBUTEJEH,
B 3aBHCHMOCTHU OT BHAA TPeOyeMoro mpo-
IYKTa, MCIIOJb3YIOT ra3oo0pasHbIe BOC-
CTAaHOBUTEJM — KaK IIPaBUJIO, BOJOPO.,
OKCHJ yIJepoJa HUJINU TBepAble BOCCTAHO-
Butenu. Hanomopomku Fe, W, Ni, Co,
Cu u pama IPyrux METAJLJIOB IIOJYYaloT
BOCCTAHOBJIEHEM HX OKCHIOB BOJOPO-
moMm. B KauecTBe TBEPABIX BOCCTAHOBUTE-
JIell UCIIOJL3YIOT YIJIePO, MeTaJJIbl NI
TUAPUABLI MeTaJsioB. Takum cmocodbom
IMOJIyYaloT HAaHOMOPOIIIKK MeTasioB: Mo,
Cr, Pt, Niu np. Kak npasuio, pasmep ua-
cTtul HaxoguTcd B mpegeaax 10—-30 mm.
Boiee cuJIbHBIMKM BOCCTAHOBUTEJISIMU
ABJISIOTCA T'IAPUILI METAJJIOB — OOBIYHO
ruapug Kaablnud. Taxk moaydyaroT HAHO-
mopomiku Zr, Hf, Ta, Nb. B paze ciyuaeB
HAHOMOPOIIKM IMOJYYaloT IIyTeM pasJio-
JKeHus opMuaToB, KapOOHATOB, Kapobo-
HUJIOB, OKCAJaTOB, alleTaTOB METAaJIJIOB B
pes3yJibTaTe IIPOIECCOB TEPMUUECKOM quC-
conuanuyu WM nupoamsa. Tak, 3a cuer
peaKIuu Jucconuanuyl KapOOHMIOB Me-
TaJI0B ImoJsryuaioT nopomrku Ni, Mo, Fe,
W, Cr. IlyTeM TepMHUECKOTO pasjoiKe-
HUS cMecH KapOOHMJIOB HA HATPETOH IIoA-
JIOXKKe IIOJIyYaloT IIOJHMEeTAJIINYEeCcKIe

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
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niaeHKu. HaHomoponiky MeTaJjjioB, OKCH-
OB, a TaKJKe cMecell MeTaJLJIOB 1 OKCHI0OB
IOJIY4alOT IyTEeM HOHPOJKn3a (POPMUATOB
MeTaaa0oB. TakuM cIIocoO0OM IIOJIYYAIOT
TOPOIIIKY METaJJI0B, B ToM umcie Mn, Fe,
Ca, Zr, Ni, Co, uX OKCUIOB 1 METaJJIO0K-
CUJIHBIX CMeCe.

dusunueckne meroarl. Cmocobbl mcma-
peHus (KOHIEHCAIIMM) WU Ta30o(asHbIA
CHUHTEe3 II0JIYUYeHN I HAHOIIOPOIIIKOB MeTaJI-
JIOB OCHOBaHBLI HAa HMCIIapeHUU MeTaJIJIOB,
CILIABOB UJIX OKCHUJIOB C IIOCJIEAYIOIIEN NX
KOHeHcalell B peakTope ¢ KOHTPOJUPY-
eMol TeMmepaTypou m armocgepoii. Pa-
30BLIE IIEPEXOILI IaP—KUIKOCTb—TBEPI0e
TeJIO UJIN Hap—TBEPJ0e TeJIO IPOUCXOIAT
B 0o0beMe peakToOpa WMJIU HaA ITOBEPXHO-
CTH OXJAXKIAaeMOU IIOAJOMKKMN WNJIU CTe-
HOK. CyIIHOCTh crocob6a COCTOUT B TOM,
YTO MCXOMJHOE BEIeCTBO HMCHapPSIeTCs ITy-
TeM MHTEHCHUBHOT'O Harpepa, C IMOMOIIIbIO
rasa-HOCHUTeJS IOJAeTCA B PeaKIIMOHHOe
IIPOCTPAHCTBO, TIe PE3KO OXJasKIaeTcHd.
Harpes ucmnapsiemMoro BerecTBa OCyIIecT-
BJSETCA C IIOMOINBIO IJIasMbI, Jiasepa,
DJIEKTPUYECKON Iyru, IIedeil COIIPOTUB-
JeHUs, UHAYKIIMOHHBIM CIIOCOOOM, IIPO-
OyCKaHHeM dJEeKTPUYECKOro TOKa uepes
IIPOBOJIOKY. Bo3MOKHO TaKKe 0eCTUTeJIb-
Hoe ucmapenue. B saBucuMocTH OT BuAa
MCXOOHBIX MaTepHuajoB N II0Jy4aeMOTo
NIpOAYKTa, WCIapeHme U KOHIEHCAIIIIO
IIPOBOLAT B BAKyyMe, NHEPTHOM Tase, II0-
TOKe Trasa WU IIa3Mbl. Pazmep u popma
YACTUIL 3aBUCAT OT TEMIIEPATYPHI IPOIlec-
ca, coctaBa aTMoc(ephbl 1 TaBJICHUA 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. Pazmep
YACTUIL IPU 3TOM — AECATKY HAHOMETPOB.
B cBoe Bpema moaBumiICcA, a B JaJabHeHIIIeM
yTBEPAUJICS CIIOCO0 MOJyUYeHUsA HaHOMA-
TePHAJIOB IyTeM 3JIEKTPUUECKOTO B3PLIBa

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 peaKTope MeKAy JJIEKTPOoJaMHU IIoMe-
ITAfOT ITPOBOJIOKU MeETAaJLjia, U3 KOTOPOTO
HaMeuaeTcAd MOoJIyueHre HaHOIIOPOIIKA,
muamerpom 0,1-1,0 mm. Ha smexTpoas:
MOJA0T UMITYJIBC TOKA OOJIBIION CHUJIBI
(104-106 A/mm?). IIpu sTOM IPOUCXO-
IUT MIHOBEHHBIN PasorpeB U HCIIapeHue
mpoBoJioK. Ilapsl MeTasia passieTamTcs,
oxJIaKIaloTCA U KoHAeHcupyiorea. IIpo-
Imecc UAeT B aTMoc(epe reus MU apro-
Ha. HaHOUacTuIIBI OocemaroT B peaKkTOpeE.
TakuM cIIocoO0M IIOJYYAIOT MeTaJJIu-
yeckme (Ti, Co, W, Fe, Mo) u okcugHbie
(TiO,, Al,0,, ZrO,) HaHOTIOPOILIKH C KPYII-
HocTbhIo yacTuil 1o 100 M.

K MexaHMuyecKMM MeTOJZaM OTHOCST-
cA cmoco0bl M3MEJbUEHUA MAaTEepPuaoB
MeXaHHuUYeCKUM IyTeM B MeJbHUIAX pas-
JIMYHOT'O TUIIA — IITAPOBBIX, IIJTAHETAPHBIX,
IeHTPOOEKHBIX, BUOPAIIMOHHBIX, T'HPO-
CKONMYECKUX YCTPOMCTBAX, aTTPUTOPaAX
¥ cCUMoOJIoiepax. ATTPUTOPEI U CUMOJIOHe-
PBI — 9TO BLICOKOYHEPTeTUUECKUE N3MEJb-
YHUTeJbHBbIE alllapaTbl ¢ HETOABUKHBIM
KopIrycoM — OapabaHOM C MeIIaJKaMu,
nmepeamoIiMMy IBUKeHUe IapaM B 6apa-
0aHe. ATTPUTOPHI MMEIOT BEPTUKAJIbHOE
pacmoJio:keHue 6apabaHa, CUMOJIOEPHI —
ropu3oHTagbHOoe. W3MmesnbueHue wMare-
puaja TIpU TOMOIIM Pa3MaJbIBAIOIIUX
IIapOB, B OTJIMUYME OT APYTUX TUIIOB U3~
MeJbYAIOIIUX YCTPOMCTB, IIPOUCXOIUT
TJIaBHBIM 00pa3oM He 3a CUeT yjaapa, a mo
MexaHu3My uctupanusi. EMKocTs 6apada-
HOB B YCTAHOBKAaX 3TUX ABYX TUIIOB JOCTU-
raer 400-600 1. MexaHUYeCKUM ITyTeM
M3MeJbYaloT METAaJJIbI, KepaMHUKy, IIO-
JIUMEePbI, OKCUABI, XPYIKUEe MaTepUaJbI.
CremeHb M3MeJIbUEHUSA 3aBUCUT OT BUOA
marepuasa. Tak, AJd OKCUIOB BOJb(dpa-
Ma u MoJubJeHa IOJIy4aloT KPYIHOCTh
YaCTHUIL MOPAAKA D HM, IJd JKejae3a — II0-
panka 10—-20 am. PaszHoBuUAHOCTBHIO Me-
XaHUYECKOT0 U3MeJbUEeHUA 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 HOBOTro cocTtaBa. Tak
IMOJIYYaIOT HAHOIOPOIIIKY JIETHPOBAHHBIX
CILJIABOB, MHTEPMETAJIJINJIOB, CUJIUIIAI0B
1 OUCIEePCHOYIIPOUHEHHBIX KOMIIO3WTOB
¢ pasMepoM dacTui 5—15 HM. YHUKAJIb-
HBIM JOCTOMHCTBOM cI0co0a ABJISIETCA TO,
4TO 3a cueT BlauMoau(pys3unm B TBEPAOM
COCTOAHUU 3IeCh BO3MOXKHO ITOJIyUYEHUE
«CILIaBOB» TaKUX 3JIEMEHTOB, B3amMHas
PacTBOPUMOCTh KOTOPBIX IIPU MCIOJIB30-
BaHUU JKUIKO(PA3HBIX METOIOB IIpeHeope-
sKumMo MmaJja. IlooKuTeTbHON CTOPOHOM
MeXaHNUYeCKHUX CI0COO0B M3MeIbUeHUS
SIBJIAETCS CPABHUTEJbHAA IIPOCTOTA yCTa-
HOBOK M TeXHOJIOTHMH, BO3MOKHOCTDL M3-
MeJbuaTh Pas3JIMYHbIle MaTepuaJbl U IIO0-
JydaTh IIOPOIIIKM CILJIABOB, a TaKiKe
BO3MOKHOCTB IT0JIy4aTh MaTepuaJi B 60JIb-
oM Koaundectse. K HegocTaTkaM MeToma
OTHOCSATCA BO3MOKHOCTH 3arpsa3HEHUA
M3MeJIbYaeMOT'0 TOPOIITKA UCTUPAIOIITUM U
MaTepuajgaMu, a TaK:Ke TPYLHOCTU MOJIy-
YeHUA IIOPOIIKOB C Y3KUM pacIlpenesie-
HUeM YacTHuIl II0 pasMepaM, CJIOKHOCTU
PeryanpoBaHus cOCTaBa IPOAYKTA B IIPO-
mecce uaMmeabueHusA. [Ipu mosyueHun Ha-
HOYAaCTHIL JIIOOBIM METOJOM HPOABJISAETCS
elre oJHa MX OCOOEHHOCTh — CKJIOHHOCTDH
K o0pa3oBaHUI0 O0OBeAWHEHWII YaCTH’II.
Takue o0beAMHEHWSA HA3BIBAIOT arpera-
TaMi U arjioMmeparamMu. IIpu ompezgeie-
HUU pasMepPOB HAHOYACTUI] HEOOXOIUMO
pasinyaTh pasMephbl OTAENbHBIX YaCTHUIL
(KpucTaInuToB) U UX 00beauHeHN. Pas-
JUYTe MeKIy arperaTaMu U arjioMmepara-
MU He SBJIAEeTCS UYeTKO OIIpeaeIeHHBIM.
Cunuraercs, UYTO B arperatax KpHUCTaJJIN-
TBI 00JI€€ IPOYHO CBA3AHBI I UMEIOT MEHb-
Y0 MEXKPUCTAJJIUTHYIO IIOPUCTOCTb,
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 MX KOMIAKTUPOBAHUMU.
Hanpumep, npu KOMOaKTUPOBAaHUM arpe-
TUPOBAHHOTO IOPOINIKA ITyTeM CIeKaHUSA
IJIS TOCTUXKEHUS OINpeleIeHHOM IIJI0THO-
CTH MaTepuaJja TpPeOyITCcA TeMIIepaTypPhl
TEM BBIIIE, UeM 0oJiee KPYyITHBIE 00Beau-
HeHUS HAHOYACTUI UMEIOTCS B IMOPOIIKeE.
B sT0i1 cBA3M mpm paspaboTKe MeTOIOB
MOJIYyYeHUsA HaHOIIOPOIIIKOB ITPOAOJIMKA-
IOTCA TMOUCKMN MepP IJISd UCKJIIOUEHUSA UJIU
YMEHBINIeHUS CTeIeHU 00pasoBaHUA 00b-
eInHeHUN HaHouactull. Tax, B MeTomax
MOJIyYeHUsI HAHOMOPONIKOB NYyTEM KOH-
JeHcaIuy M3 IIapoBOM (hpa3bl OKal3ayioch
1eecoo0pasHbIM TOYHOE PEryJINpPOBaHUE
TeMIlepaTypbl 00pa3oBaHUA HAHOYACTUIL.
B xmmMmuecKmx MeTOoJaX OKa3bIBAETCA
9(p(peKTUBHBIM MCKJIOUEHNE BOIbI U3 He-
KOTOPBIX CTaAuii cCUHTe3a MIJId yMeHb-
IIeHUA CTeNeHU aryioMepupoBaHudA. Uc-
MOJIB3YIOTCA TaKIKe METObl YMEHbIITIeHUA
KOHTaKTa Me:KJIy YacCTUI[AMH IIyTeM HuX
MOKPBITUSA (KaICyJIHMPOBaHUA), KOTOPOE
nepel KOMHOAKTHPOBAHUEM yaaldeTcHd.
Tem He MeHee, arperupoBaHWe W arJo-
MepupoBaHME HAHOUYACTHUI[ OCJIOKHAET
IMOoJIydeHre KOMIIO3UTHBIX MAaTepuaJoB.
TpebyroTcs 60JbIINE MEXaHUUYEeCKHEe YCHU-
JIUA U UHBIEe (PUBUKO-XUMUYECKIE BO3-
IelicTBUA, HANPUMeED, YJIbTPa3BYKOBOE
IUCIepTrupoBaHMe arjoMepaToB HaHOYa-
CTHUI[ B Cpe/ie TTOBEPXHOCTHO-aKTUBHBIX
BEIECTB IPU IIPUTOTOBJIEHUU CHIPHEBOM
cMecu ¢ HaHOMoAu(pUKATOPpaMu, a TaKiKe
MIOBBIIIIEHWE TeMIlepaTyphl (IIpm CcIeKa-
HUU), YTOOBI ITPEOJOJIETH CHUJBI arjioMme-
PUPOBAHUS.

Hanonopomiku, o61amada MaJIbIMU pas-
MepaMu 1 OO0JIBIION yaeJIbHOUN ITIOBEPXHO-
cthio (o 400 M2/T) IPOABIAIOT HETPALU-
IIMOHHBIE CBOMICTBA, OTJINYHEBIE OT CBOIICTB
WCXOMHBIX MAaTEepUajOB: IOHUKEHHYIO
TeMIIepaTypy IJaBJIeHUSA W TEILJIOTY WC-
mapeHus, SHEPTUI0 MOHU3AIUN; OTJINUU-
TeJbHbIEe ONTUYECKUE, JJIeKTpUUYecKUe
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¥ MarHUTHBLIE CBOMCTBA; MOBBIIIEHHYIO
pPacTBOPUMOCTh U (PUBUKO-XUMHUUECKYIO
aKTUBHOCTDL, NPUAAIOINNE WM BBICOKUE
KaTaJuTudecKkue, MOIU(PUITUPYIOIITHE
CBOMCTBa U PEAKIIMOHHYIO CIIOCOOHOCTb.

ITUMU HAHOIIOPOIIIKAMHU ¥ HAHOYACTU-
IlaMu, II0 CYIIEeCTBY, WM OTPaHUUYNBAETCS
IpUMeHeHNe HaHOTEXHOJIOTUUA B ITPOU3-
BOJICTBE CTPOUTEJbHBIX MATEPUAJIOB U U3~
JeJInii, TPOU3BOAUMBIX II0 TPASUITUOHHBIM
TEeXHOJIOTUAM. BKJIIoueHWMe B HHUX HaHO-
KOMIIOHEHTOB C IIeJIbI0 YCOBEPIIIEHCTBO-
BaHUA 3TUX TEXHOJOTHH U CBOMCTB MarTe-
puaJioB Ha UX OCHOBe He IIpeBpaIaeT mx
B «HAHOMATEPUAJILI» U « HAHOUSIEIMI» .

e A
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COBOJIEB
KoucranTum,
nmpeacenaTesb
TexHUYECKOro KOMHU-
TeTa 10 HAHOTEXHO-
adoruaMm B 6etone ACI
236D AmMepuKaHCKOTO
MHCTHUTYTa 0eTOoHa,
aaBIOHKT-TIpo(eccop
dakyasTeTa rpaskIaHCKOTO
ctpouteabscTBa u MexaHuku CEAS,
YuusBepcurera BuckoHcun-Muiryokku,
CIIIA, meiicTBUTEJIbHBIN YJIeH
MekcMKaHCKOM aKkaJgeMUu HayK, TOIeHT

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

Paccraxcume, nosxcanyicma, o nodoo-
HbLX mamepuanax nodpobree. Peanvro
Au docmuicenue 3HALUMeNbHbLX 2padu-
eHmoé nadeHus memnepamypsv. 6 ma-
Kux monkux caoax? Jlelicmeumenvrho
AU OHU cywecmeyiom u pabomarom?
Cronvko amo moxcem cmoumv? Jyma-
emca, wmo 0anHOe Hanpaénenue, ecau
OHO nodxkpenneHo peanrvHbvimu Odocmu-
Henuamu, 0na Hauwell cmpanvl. moxcem
O0bLmb Kpaline UHMepPecHbLM.

Cnacubo.

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

lleficTBUTEIHLHO, TaKNe MaTepUaJIbl
ObLIM pas3paboTaHbl B paMKax KOCMHUe-
CKol 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.
diimca. OHU TIpPeCTaBIISIOT CO00I TPOAYK-
THI HA OCHOBE CJIOYKHO¥ CMECH CTEKJIAHHBIX
(HaTpUeBO-00POCUINKATHBIX) WJIN Kepa-
MUYECKUX OTHEYIIOPHBIX MUKpocdep, Ha-
MMOJTHEHHBIX MHEPTHBIM I'a30M WJIM BaKyy-
MUPOBAHHBIX B IIPOIlecCe IPOU3BOACTBA.
Muxpocdepbl ¢ TosamuHON crenku 1/10
UX AUaMeTpa, KOTOpbI€ BBITVIALAT, KaK
TOHUAMIIAsgd MyKa WX TaJdbK (UX pasmep
CPaBHUM C TOJIIIIMHON YeJOBEUECKOTO BO-
goca — 50-100 MKM), HEropoUYMn, NMEIOT
UCKJIIOUNUTEIbHYI0 XUMUYECKYIO YCTOMUM-
BOCTb, ITPOYHOCTH Ha cixkaTme oKkojio 30 MIla
U TeMIOepaTrypy pPasMATrdeHUs OKOJIO
1800°C. dPaxTruecku MuUKpocepsl Ipes-
CTaBJIAIOT Cc000M BBICOKO3((heKTUBHBIN
«MuHU-TepMoc» . OTcIofia UX OCHOBHBIE 00~
JIACTU IIPUMEHEeHUS — TePMOUSB0JIAINA, II0-
BBIMIIEHVIE OTHECTOMKOCTH ¥ KOPPO3SUOHHOM
CTOMKOCTU B CUJILHOAIPECCUBHBIX Cpelax.
Yarrie Bcero HCIOJbB3YIOT KOMIIO3UTHYIO
KepaMUUecKyIo KPacKy, ¢ IIOMOIIbIO KOTO-
PO MOYKHO TEPMOM30JITPOBATE EMKOCTH ¥
TePMUHAJBI ¢ HeQTelrpoagyKTamMu, odecrie-
YUTDH TEIJIO- U BJIATOU30JIAIUAIO TEILJIOIPO-
BOIOB, TPYOOIIPOBOJOB, TEIJIOIYHKTOB,
TeXHOJIOTUUYeCKoro obopyaoBauusa. Ilo-
KPBITUA IIPUMEHSIOTCA TaK:Ke IJIA OTAeJ-
Ku (acaioB U CT€H BHYTPU TIOMeEIeHUM.
ITocsie HaHEeCeHUA MaTepraJia IOBEPXHOCTh
IpU TOJIITUHE TOKPBITUS 0,3 MM TMeeT BbI-
COKUH KOa(h(PUIIEHT OTPAYKEHNA B HI3KO-
TeMIIepaTypHO#l MH(ppPaKpacHOW o0JiacTu
U B 00J1aCTU BUAUMOTO U3JIYUEHUA.
Ceromua Ha 0ase MuKpochep MHOTHE
KOMITAaHUU IIPOU3BOAAT IMPOAYKIIUIO 00-
IerpaskIaHCKOT0 Ha3HAYEHUSA: TOTOBbBIE
K IIPUMEHEHUI0 TEPMOKPACKH, MEJIKOIII-
TYUYHBbIe UBAEJUA IJIs OOJIUIIOBKU U (hyTe-
POBKU, NOOABKU JJIA PAAA CTPOUTETBHBIX
MaTepuaaoB. Hampumep, XOpOIITO U3BECT-
Ha TPOAYKIUS aMepPUKAHCKON (UPMbI
Hi-Tech Thermal Solutions (Meas0ypH,
®opuna), 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 npomsBoauTteseii. Ilo ux manHbIM,
TEePMOKPACKU MOKHO HCIIOJIb30BaTh B CTPO-
UTEJBCTBE IJIs OKpacKu (acamgoB, HWHTe-
PBHEPOB U KPBIII, TEPMOUBOJIAINN BHYTPU
¥ CHAPYJKU 3JaHUI, IIPU STOM COKPAIIlEHIE
pacxosoB Ha OTOIJIEHUE 1 KOHAUITIOHUPO-
BaHWNe 30aHui cocTasigeT 0KoJo 30% .

NHaTEepecHO OTMETUTH, UTO OJIMBKOE
II0 CyTH TeXHUUEeCcKOoe peIleHue, HO Ha
OCHOBeE TIOJIBIX KOPYHIOBBIX MUKpPO(GUOD,
ObLI0 mpemyoxkerno B 1985 romy mpodec-
copamu MUCU/MI'CY IO.II. T'opsoBbIM
u A.Il. MepKuHBIM, KOTOpPBIE padoTaau B
paMKax KOCMHUUYECKO! ITpOrpaMMbl ObIB-
mrero CCCP.

Yeaxncaemvie konnezu!

Paccrasncume, nosxcanyiicma, o nono-
HUMeEeNbHOM Onvlme NPUMEHEeHUA Ha-
HOmexHono2ull 6 cmpoumenvcmee, 06
UCTLONB30BAHUU HAHOMEXHOL02ULHOZO0
coblpba 01 cmpoumenvHol uHdycmpuu.

Cepreii BsiacoB, nHXeHeP-CTPOUTETb —
21.09.2010 19:01

Yeaxncaemvie yuwacmHuxu KoHgepeH-
yuu!

Ymo Bwl. moxceme ckazamv 0 npume-
HeHuU HaHoMoOugpuramopoé 6 6emon-
HbLX KOMNO3UYUAX, KEPAMULECKUX U CU-
AuKamHbuLXx mamepuanax?

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

Yeasncaemovie ywacmuuxu rKonepen-
yuu!

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

Kaxoii a3¢pgexm moixmem odamwv uc-
nonb306anue HAHOMEXHONO02UI 6 CIMPO-
umenvcmeée u JHKKX?

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, CAMU arperaTbl M 00beK-
ThI, UMEIOIIe HAHOPa3MepPHhI, CYIIIEeCTBO-
BaJI Ha 3eMJie CTOJIbKO Ke, CKOJIBKO Cy-
IIeCTBYeT Ha ILJIaHeTe *KU3Hb. Tak, ObLIO
JIOKa3aHo, YTO UCKJIIOUNTEIbHbIE MEXaHU-
YyeCcKMe CBOMCTBA TaKUX OMOMAaTEepPUAaJIOB,
KaK KOCTU WJM PaKOBUHBI MOJLJIIIOCKOB
O0'BSICHAIOTCS ITPUCYTCTBUEM HAHOKPU-
CTaJIJIOB COeNUHeHUU Kaablusda. Hampu-
Mep, HAHOKOMIIOBUTHBIM IO CBOEM CyTH
MaTepuaJjJ paKOBUH MOJLJIIOCKOB, Ha3bIBa-
€MbIX MOPCKUMU YIITKaAMM, COCTOUT 13 Ha-
HOpa3MepPHBIX YacTHUIl KapboHaTa KaJjb-
1A, CBA3AHHBIX MEXKAY CO00¥ KJIEAIIUM
COCTaBOM Ha OCHOBE cMecHu 0ejIKOB. OTOT
TUII HAHOCTPYKTYp OOecIlieumBaeT upes-
BBIYAHO BHICOKYIO ITPOYHOCTD U YIaPHYIO
BABKOCTh, KOTOPOI OTJIMYAIOTCA PAKOBU-
HBI MOJLJTIOCKOB OJ1arofiapsA B3anMOCBA3aH-
HBIM HAHOOJIOKaM KapOoHaTa KaJIbI[Ud,
obecrreunBaIONiuM OJIOKMPOBaHUE Tpe-
IUH 1 paccemBanme sHepruu. C maBHUX
BpeMEH 4YeJIOBEUEeCTBO II0JIb30BAJIOCh Ha-
HOMAaTepHajJaMU IIPU IPOU3BOJACTBE CTEK-
aa. Camble TIPOTPECCUBHBIE IIOCJIETHUE
MOCTUKEHUS — 9TO CHUHTE3 HOBBIX (hOPM
yraepoza: dymnepen (C,) u yriepoanbie
HAHOTPYOKM. VI3MeHeHUs CBOMCTB 3a
CUeT NPUMEHEHUS HaHOMOAUDPUKATOPOB
IeJaloT BO3MOXKHBIM YCIIEIITHOE pPas3BU-
THe YJAYYINeHHON KaTaJNuTHUYECKOU CIIO-
COOHOCTH, PEryJMPYyeMOd UyBCTBUTEJb-
HOCTU K OIIpeJesIeHHON IJIMHEe BOJHBI,
paspaboTKy VJIYYIIEeHHBIX ITUTMEHTOB
U KpacoK CO CBOMCTBAMU CaAMOOUYUIIEHUA
M CaMOBOCCTaHOBJIeHHA. HamouacTHUIIbI
UCTIOJB3YIOT JJIA YJIYUIIeHUuA MeXaHuJe-
CKUX CBOMCTB NJIACTMKOB U PEe3UH, OHU
IIOMOTaIOT AOCTUYDL HMOBBIIIEHUS TPOYHO-
CTU PEXKYIIUX MHCTPYMEHTOB U IIOBBIIIIE-
HUS TUOKOCTU KepaMHYeCKUX 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-

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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IyTeM KOHCOJUIAIINU KepaMUUeCKuX
HanouacTull. HoBble HaHOMAaTepuaJbl Ha
OCHOBE METaJIJIOB U OKCHUAOB KPEMHUA
U TepMaHus AeMOHCTPUPYIOT CyIepILia-
CTUYHOCTD, BBIIEPIKUBAA PACTAKEHUE OT
100 mo 1000% mo paspwiBa. HanouacTu-
bl AWOKCHAA KpeMHUuA (HaHOKpeMHe-
3eM) MOXKHO WMCIIOJIb30BaTh KaK J00aBKY

I BBICOKOIIPOYHOTO U CAMOYILJIOTHAO-

merocd 0eTOHA, 3HAUUTEJNLHO YJIydIlias

ero yJao00yKJIaJbIBAEMOCTb U IPOYHOCTD.

OnHa w3 MEepBBIX KOMMEPYECKHX HAHO-

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

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

MEHUTHh MUKPOKPEMHEe3eM. ITOT IPOAYKT

IIOCTYIIaeT Ha PHIHOK B JKUIKOM BHUE, UTO

ImoMoraeT o00ecIeuruTh OJHOPOIHOE pac-

npezpesnenue Hanoudacturl SiO, B GeroHe.

Ero npumenenme mpu mosupoBre 1,3%

(1m0 Mmacce B CyXOM COCTOAHUM) obecIieuun-

BaeT IIOBBIINNIEHWE HPOYHOCTH OeToHa Ha

ciKaTue B Bo3pacTe oT 7 1o 28 CyTOK mpu-

MepHO B JIBa pasa.

B Onmxaiiiye rogbl MOYKHO OXKHUIATH
Pa3BUTHUA HOBBIX HAHOTEXHOJIOTWH M Ha-
HOITPOJYKTOB, OTHOCAIIUXCSA K TeXHOJIO-
ruu O€TOHOB:

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

¢ Jlo6aBKM mJ CYIEPTOHKOTO IIOMOJIA
U MeXaHOXMMUYECKOI aKTUBAIIUU Iie-
MEHTOB.

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

¢ Bsakyiue ¢ yaydlIieHHBIMYI HAHOMO/IEe-
JUPOBAHHBIMYU BHYTPEHHUMHU CBA3IMU
MeXKIY IPOAYKTaMU TUAPaTaIuU.

¢ Bsaxkymue, MommuIMpoOBaHHLIE Ha-
HOYaCTHUIIAMHU IIOJITMEPOB, UX dMYJIb-
CUSAMHU UJIU TMOJUMEPHBIMU 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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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Buomarepuaibl (BKJIOUAS UMUTHAPYIO-
e CTPYKTYPY U CBOWCTBA PAKOBUH
MOJIJIIOCKOB).

KoM1io3uThI Ha OCHOBE IIeMEeHTa, apMU-
pOBaHHBIE HOBBIMU BOJIOKHAMMU C HAHO-
TpyOKamMu, a TAKKe BOJIOKHAMY C HAHO-
obosouKaMu (A1 yaydIIeHus CBsa3eit,
KOPPO3UOHHOM CTOMKOCTU, NPUIAHUS
HOBBIX CBOMCTB MaTepualy, TAKIX KaK
9JIEKTPOIIPOBOAHOCTH U T.1II.).

HoBoe moxoseHue cymnepiiacTuuKa-
TOPOB I «abCOJIOTHOTO KOHTPOJISA
MMOABUKHOCTU» W PE3KOT0 CHUIKEHUS
pacxoza BOJBI.

MaTrepuaJibl Ha OCHOBE IeMEHTA C UYpes-
BbIUAHO BBICOKOII IPOYHOCTHIO, TATY-
YeCTHIO U TBEPIOCTHIO.

Bsaxky1ue ¢ KOHTPOJIUPYEMOM CTeTIeHbIO
YBJIAKHEHUS U KOHTPOJIUPYEMBIM IIPO-
1meccoM o0pa3oBaHUA MUKPOTPEINH.
MarepuaJsibl Ha OCHOBe IIeMEHTa C MO-
IU(PUIITMPOBAHHON HAHO- U MHUKPO-
CTPYKTYpPO#, A€MOHCTPUPYIOIIIHE Upes-
BBIYAHO BBICOKYIO JOJITOBEYHOCTD.
IKoJorTUUecKre BSIKYIUe, MOTUuduM-
IIUPOBAaHHbIE HAHOYACTUIAMU U IIPOU3-
BeJIeHHbIE IIPM 3HAYUTEJIBHOM COKpAa-
IeHu o0beMa IOPTJIAHAIIeMEeHTHOM
KoMmoHeHTHI (70 10-15%) unau BaKy-
IIie Ha OCHOBE aJIbTePHATUBHBIX CUCTEM
(MgO, dochartsi, reoroanMepsbl, TUIIC).
MarepuaJiibl, CIIOCOOHBIE CaMOBOCCTA-
HaBJINBAThCA, U TEXHOJOTUU PEMOHTA
Cc IpUMeHeHueM HaHOTPYOOK M XWMU-
YyecKHuX S00OABOK.

MaTtepuasibl ¢ KOHTPOJIUPYEMOU dJIeK-
TPONPOBOAHOCTBIO, CBOMCTBAMU Je-
(opmarnuu, 6e3ycamouHble MaTePUAJIbI
U MaTepuajbl ¢ HUBKUM TeMIepaTyp-
HBIM PacCIIupPeHueM.
BBICOKOTEXHOJIOTUUHBIE MaTepUaJsIbl,
Takue KaK MaTepuajbl C CEHCOPUKOM
¥ 3aJJaHHBIMU peaKIuAMHI Ha TeMIiepa-
TypHBIE BO3AEHCTBUA, BJIAKHOCTD, Ha-
pAKeHue.

® Ecological 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.

Materials with controlled electro-con-
ductivity, deformation characteris-
tics, non-shrinking materials and ma-
terials with low thermal expansion.
High-tech materials with censoring
abilities to temperature influence,
moisture, tension stresses.

T D3
http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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KOPEHBKOBA
Codpa ®PénopoBHa,
TOKTOP TeXHUYECKUX
HayK, mpodeccop
rageapsr «CTpouTein-
HbI€ MaTepHuaJbl»
Camapckoro
rocy1apCcTBeHHO-

Tr0 ApXUTEKTYPHO-
CTPOUTEJIHHOTO YHUBEPCHUTETA,
axkageMuxk MAHOIB, uieH-KoppecrioHAeHT
PAEH, akagemuxk POA

Cxasxcume, ecmvb nu Kaxue-1ubo HOp-
mamueHnbvle JOKYMEeHmbl, pezlamMeHmu-
pymuue ucnonb3o6arnile HAHOMEXHONO-
2ull u npozpammHble 0OKYMeHmbL, 20e
npocmampueanacs 6v. cucmemHas no-
3uyus zocydapcmea unu ompaciu 6 06-
aacmu cmpoumenbHblX HAHOMEXHONO-
eui?

Esrenwnii CebIxX, CTPOUTEIND,
r. Bragusoctox, — 20.09.2010 13:22

s pa3pabOTKN HPOTPAMMHBIX TOKY-
MEHTOB II0 IIPUMEeHEeHUI0 HAHOTEeXHOJIOTHUIA
B CTPOMMHAYCTPUM, Ha MOM B3TJIAM, JOJI-
JKeH OBITH COo3aH OaHK JaHHBIX MMEIOIIIX -
cAd U IIPOM3BOAUMBIX B Poccum HaHOIIPO-
IYKTOB, JaHAa OIleHKA NX IIEPCIeKTUBHOCTH
C YYEeTOM JOJTOCPOUYHBIX MCHBITAHUUA WX
B COCTaBe KOHCTPYKIuKu. MHe He N3BeCTHO
0 CYIIIECTBOBAaHUU TOCYZapPCTBEHHBIX HOP-
MATHBHBIX JOKYMEHTOB B 00JIACTH CTPOU-
TeJIbHBIX HAHOMATEPHAaJIOB.

Cumuraio, 4yTo ueM uaIle OyAyT IIPO-
XOOUTH MeXKIyHapPOIHbIe Hay4YHO-
mpakTUUecKrue KoH(pepeHIIUU, HA KO-
TOPBIX C YYaCTHEM XUMHKOB, (DU3UKOB,
CIeI[MAJICTOB B 00JIaCTH CTPOUTEIbLHBIX
MaTepuajoB 00CYKIaINCh ObI IIPOOJIEMbI
HaHOMAaTepHAaJOB 1 HAHOTEeXHOJOTUHN, TeM
ObIcTpee OyAYT pelieHbl MHOTHE TeOPeTH-
YyecKue U IPaKTUYeCKUe 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 mnanotechnologies 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-

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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Hanpuwmep, 2-a MesxayHapogHasa HaAyd-
HO-TIPAaKTUYECKaA OHJIAWH-KOH(MEPEeHINA
«IIpumeHeHe HAHOTEXHOJIOTUN B CTPO-
UTEJbCTBE» BHECJIA IIOJIOMKUTEIbHBIN
BKJIaJ, B pPa3BUTHE MaTepUaJOB HOBO-
ro IIOKOJIeHHS, pas3pabOTaHHBIX OTeue-
CTBEHHBIMU 1 3aPy0€KHBIMU YUEHBIMHU BO
MHOTOM OJ1arogapsi BCECTOPOHHEMY 00I1e-
HUI0, BOSMOXKXHOCTHU OOCY:KIEHUSA HACYIII-
HBIX BOIIPOCOB, YCTAHOBJEHHBIM CBSA3AM
MeXK/Iy PasIMYHBIMU HAYYHBIMU IITKOJIA-
MU U IIPOU3BOJICTBOM.

Pacckancume, nosxcanyiicma, o no-
A0oHcUmMmenbHom onsvlme npumeHeHual
HAHOMEeXHONL02UllL 6 cmpoumeslbcmee
U ucnoiv3doeaHuu HAHOMEXHOJ02UU-
HO20 Ccblpba 0 cmpoumenvHol uHIY-
cmpuu.

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

Camapcrasa IlIkosia MaTepumaJiOBeIOB
(kadenpa «CrpouTenbHBIE MaTEPUAJIBI»
CT'ACY) mpoBoauT paboTBI IIO OIEHKE
TEXHOT€HHOTO CBIPbA KaK TUINUYHOTO
HaHompoaykTa. Ilomyueno 6osee 10 ma-
TEHTOB Ha ero IIpuMeHeHHe B OeToHaxX
U pacTBOpax, B COCTaBe KOMILJIEKCHBIX
IobaBoK, (pacamubix cucteM m T. A. Co-
BMecCTHO ¢ yueHbIMU [leTepOoyprckoro NH-
crutryra aaepHou pusuku um. B.I1. Kon-
cranTuHOBa (r. 'aTymHa) BBIABJIEHO, YTO
HCcCJIelyeMoe ChIPhe COCTOUT U3 HaHOpas-
MEepPHBIX YaCTUII.

Paccrasxncume, noxcanyiicma, o mame-
puaiax, cosaaunux, 6 mom 4ucnie, 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
positiveexperienceindevelopment of 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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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B CTACY cnenuaiancThl IIPOBOIAT HC-
cJaemoBaHUs B 00JIACTH HCIOJb30BAHUSA
HAaHOTEXHOTE€HHOT'O ChIPhSA B CTPOMNTEJIb-
HBIX MaTepuajiax (0eTOHBI U PACTBOPHI,
KepaM1Ka, OTHeJIOUHbIe MaTepHuabl U
T.A.) W CO3JaHUA HAHOMOAUDPUKATOPOB
IJIA CTpOoiMaTepuaioB, B TOM UUCJIE U IJI5
JIOPOKHOTO CTPOUTEIHCTBA.

Cobuparoce cmpoumsv kKommedic.
Ocnoenoii cmpoumenvHblil Mmamepu-
an — neHobemon. Y3naun, Wmo 6 amoii 06-
aacmu ecmsv pa3pabomru, 6 KOMOpPvLX
6 Kauecmeée c6a3Yyl0uLez0 UCNOLb3YyOm
mamepuanv. ¢ Hanodob6aséxkamu. Ha-
CKONbKO 3Mo npaxKkmu4Ho?

Caviwan maxice, umo 6 Kkavecmaee ap-
mamypol 0na 6emonnblx u3denuil (0na
¢pyndamenmos 6 mom uucne) 6 pade
cayuaes yiice celnac ucCnonb3yom yzie-
nnracmukxoévie cmepicnu. Heyxcenu amo
agppexmusrno no cmoumocmu? H noxo-
e, maxk Hedanreko u 00 apMUPOEAHUSA
6emono6 Hanompybkamu — paccKaxicu-
me nodpobHee 06 IMoOM HANLPAGILEHUU.

Sergio, Yaroslavl — 16.09.2010 12:45

B CT'ACY paspaboTaHbl COCTaBBI IIE€HO-
0eTOHOB, B KOTOPBHIX B KayeCcTBe HAHOAU-
CIIEPCHOTO HAIIOJHUTEJIA WCIO0Jb30BaHO
HAHOTEeXHOTEeHHOEe ChIphe.

Nmerorcsa cBemenumsa (Hayuwo-texHU-
yeckuii 1meHTp «lIpuKiagHble HaHOTEX-
HOJIOTUU», TeHepaJbHBIN aupexTop Ilo-
momape A.H., r. Caumxr-IleTepOypr)
0 MpUMEHEeHN Y HAaHOMOAU(PUIITMPOBAHHBIX
n00aBOK K 0OeToHaM, CO3JaHUU JIETKOI'O
HAHOCTPYKTYpPHPOBaHHOTO 6€TOHA, B T.4.
U JOJad MOCTOCTPOEHUSA, NPUMEHEeHUU
B CTPOUTEJLCTBE U MAIITMHOCTPOEHUU Ha-
HOKOMITIO3UTHOM 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.

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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KETOB Anexcanap AHATOJbEBUY,
TOKTOP TEXHUYECKNX HAYK, Mpodeccop
ITepMcKoOro rocy1apcTBEHHOTO
TeXHUYEeCKOT0 YyHUBepPCHUTeTa

Yeasncaemvie ywacmuuru rongepen-
yuu, pacckaxume, noxcanryiicma, o npu-
MeHeHUuu HaHomoOugpuramopoé & be-
MOHHBLX KOMno3auyuax, kepamuiecCKkux
U CuUlUKaAmHoulX mamepuaiax.

IIpouun C.JI., nHIKEeHep-TeXHOJIOT

IIpe:xme uem oTBeTHTL Ha Barr Bompoc
10 CYIIIeCTBY, CUNTAI0 HEOOXOAUMBIM CJe-
JaTh HEKOTOPEIE IIOSCHEHUS II0 TEPMUHO-
Joruu. PaccKaKy TOJIBKO O CUJIMKATHBIX
MaTepuajgax. B mogaBiasamomnieM 00JbITH-
CTBe KepaMHUUeCKHe MaTepuasbl, Kak 0es-
BOJHBIE, cChOPMUPOBAHHBIE IIPU BHICOKUX
TeMIlepaTypax, Tak 1 OeTOHbI, CUHTE3U-
pyeMble B THAPOTEPMAJIbHBIX YCJIOBUAX,
NMeEIOT T'eTePOTeHHYI0 CTPYKTYPY C IOHC-
MIePCHOCThIO (Pas3, XapaKTepPUIYIOIYIOCT
pasMepaMu OT AECATKOB M0 THICAY HAHO-
meTpoB. IlosToMy mpu Haamumu (QaHTa-
311 ¥ MAaTePHUAJIOBEeUYECKON 'PAMOTHOCTU
BO3MOJKHO, IIOJYYHUB JII00OE CHJINKATHOE
usjeyaue, OTHECTH ero K HaHOTeXHOJIO-
ruaMm. fBigerca Jaum TaKasd TeXHOJOTUS
IeHCTBUTEJILHO WHHOBAIIMOHHOM, IIPO-
PBIBHOI, KJIOUEBOM B CBOeil oOJiacTu —
BOIIPOC OTKpPBITHIM. Ilo MoemMy MHEHUIO,
TOJIbKO IIOHMMAaHIEe HAIIPaBJIeHHOT'O CHUH-
Te3a MaTepraJia ¢ KOMILIEKCOM 3aJaHHBbIX
CBOICTB Ha BCeX 9TallaX U YPOBHAX CUH-
Te3a — OT ChIPhA U IO TOTOBOI'O U3AEJINA 1
OT aToMa [0 KOHEUHOTO INPOAYyKTa — Hei-
CTBUTEJILHO II03BOJIAET JOCTHUYL MHHOBA-
OMOHHOTO WJIM HAHOTEXHOJIOTHMYECKOTO
YPOBHS, KaK IPUHATO CETOAHA TOBOPUTD.
Iis mpodeccrnoHATIOB HEJIEO BBITJIAIAT
BBICKA3bIBAHUS «MEHEIKEepPOB OT HAYKM»
Ipo nobaBjeHNe «HaHOYACTHUIL» MJIN «Ha-
HOMOPOIINKa» — BOCOPUHUMANTE 3TO KaK
Hens30eKHbIe U3AePKKI IIPOEKTA.

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

http://manobuild.ru/magazine/nb/Nanobuild_5_2010.pdf
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Ecau paccmaTpuBaTh BOIIPOCHI CUHTE3a
CUJIMKATHBIX MATEPHUAJIOB C TOUKY 3PEHUA
MaTepuaJoBeJleHuA, TO B IIOCJIeTHEE Bpe-
M HaJeH PAL PelleHni, IT03BOJISIONII
YIIPaBJIATHh HPOIleccaMU CTPYKTypooOpa-
30BaHUA TeTEPOTEHHBIX CHUCTEM HA YPOB-
He COTeH, NeCATKOB U JaKe eINHUI] HAHO-
MeTpPoOB. B aTOM cMBIC/Ie AEHCTBUTEIHHO
MOKHO I'OBOPUTH 0 HAHOMOAU(pUKaTOpax,
00J1a1aI0IX CIIOCOOHOCTBHIO YIIPABIATH
mpoiieccaMu (pazooOpas3oBaHUA Ha HAHOY-
POBHE, KOTOPbIe IPU HEOOJBIINX I00aB-
KaxX Ha ompeleJeHHBbIX CTAaAUAX CUHTe3a
CIIOCOOCTBYIOT TOJYYEHUIO MATEPUAJIOB
C YHUKAJIBbHBIM KOMILJIEKCOM CBOMCTB.

IIpu Takom moaxone paspaboTaHbI Ma-
TepuaJbl M COOTBETCTBYIOIIINE WM TeX-
HOJIOTMHU, IIO3BOJIAIONINE, HAIpuMep,
IoOUTHLCA IPOYHOCTH OeToHOB Ha 1,5—2
MOPSAAKA BBIIIE, YeM IIPU OOBLIYHOI Tex-
HoJsioruu. nu nmosydyaTs IIEHOCTEKJIO JI0-
0011 (hOpPMBI U I[BEeTa IIPU UCIOJIb30BAHUU
B KAQUecTBe ChIPbA OOBLIYHOT'O CTEKJI0004d.
Ha Bamn Bommpoc MOKHO ¢ YBEPEHHOCTBIO
OTBETUTH, YTO TEXHOJOTUU U COOTBET-
CTBYIOIIIMIE BeIecTBa WJMW, Kak Bbl mu-
meTe, «HAHOMOAU(DUKATOPHI», IIPUMEHe-
HUe KOTOPBIX B ITPOU3BOJCTBE OETOHHBIX
KOMITOBUITNI, KepaAMUYECKUX U CUJIMKAT-
HBIX MAaTepUaJIOB MO3BOJSAET TOOUTHCA
VHUKAJbHBIX TeXHUYECKUX Pe3yJIbTaTOB
W CBOMCTB MOJyYaeMbIX 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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OprkoMuUTeT HCKPeHHe IIpu3HaTeeH
BCceM, KTO IpuHsAJI yuacTtue Bo II Mexay-
HApPOIHOI HAYyYHO-IPAKTHUYEeCKOH online-
KoHepernnuu «IIpuMeHeHne HaHOTEX-
HOJIOTUII B CTPOUTEJLCTBE». ¥ UUTHIBAS
OrpaHUYEHHBIN 00beM JKypHaja, MpuBe-
JIIeHbI He BCe BOIIPOCHI M OTBETHI Ha HUX.
OTBeTHI Ha BOIPOCHI HEKOTOPBHIX ydYacT-
HUKOB (B uactHOocTu, E.X. IllaxmasoBa,
A.N. 3atinena, JI.A. YpxaHoBOiT) BBUAY
X 00beMa MOPEemJIONKeHO OIyOJIMKOBATH
B BUZe OTAeJbHBIX cTaTbelt. g moayue-
HuA 0oJiee MOJHOM MHMpOPMANUY ITPOCUM
oOpaIarbca 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.

YBaskxaeMsbIe KoJjeru!
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HAHO10BABKU U3 KPEMHE- U XXENE30CO/IEPXALLIET0
(1) 30504 A4NA TAXENOro bETOHA HA PS0BbIX LEMEHTAX

S10, - NH,0 AND FE(OH),-SOL ADDITIONS FOR HEAVE
CONCRETE OBTAINING ON THE ORDINARY CEMENT BASE

PaccmoTpeHbl HAHOTOOABKM B BHAE BHICOK03(I(EeKTUBHBIX 30/Ib-T00aBOK Pa3HOI IIPUPO-
IbI. ¥ CTAHOBJIEHO, YTO 30JIb KPEMHUEBOH KUCJIOTHI U 30,1 THAPOKCH/IA JKejie3a MOBBINIAIOT T'U-
IPATAIHOHHYI0 AaKTUBHOCTH I[EMEHTa, IPOYHOCTH HA CKATHE U PACTIKeHue TP u3rude, a TaKskKe
K03 (p(PUIHEHT TPpeIUuHOCTOHKOCTU. IIpH MCII0IB30BaAHUM KOJLJIOMIHBIX PACTBOPOB IIPOMCXOIUT
TMOBBINIIEHUE TIJIOTHOCTU (DOPMUPYIOUIEHCA CTPYKTYPHI, UTO IMO3BOJIAET MOJYy4aTh BHICOKOIIPOY-
HBI 0€TOH Ha PAMOBHIX I[eMEHTaX. B MpUCyTCTBUM 30151 THAPOKCHIA Kejie3a KOPPO3MOHHASA
YCTOMYHMBOCTh apMaTyPhI MOBHINIAETCH.

Nanoadditives in the form of high-effective sol-additives of different nature are
considered. It was determined that SiO, - nH,0 and Fe(OH), additives raise cement hydration
activity, compressive resistance and tensile strength as well as crack resistance factor. When
using colloid solutions, forming structure density rises, that allows obtaining high-strength
concrete made from ordinary cement. When ferrous hydroxide is presenting, corrosion
resistance of reinforcement increases.

KaroueBsle ciioBa: HAaHOLOOABK Y, 30JIb KDEMHMEBOU KUCJIOTHI, 30JIb TUAPOKcuaa Keesda (III), mpou-
HOCTb Ha CKaTue, MPOYHOCTD HA PACTSIKEHNe P U3Tube, TPEIMHOCTOMKOCTD, BOJOIOTJIOIIeHNE, UCTHU-
pPaeMoCTb, BHICOKOIIPOUHBIN GETOH.

Key-words: nanoadditives, SiO, - nH,0-sol, Fe(OH),-sol, compressive resistance, tensile strength,
crack resistance, water absorbing, abradability, high-strength concrete.
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IHOU M3 3aJjau COBPEeMEHHOT'0 MaTepruaJoBeqeHIs ABJIAETCA CO3/a-
HUe 0eTOHA YIYUYIIIEeHHOTO KaUYeCTBAa U IIOBBIIIIEHHOM JOJITOBEUYHOCTU
IIPY PaIfOHAJIbHOM PACXOJ0BAaHNH TEILJIOBLIX U MaTepPUaJIbHBIX PECYPCOB.

Pemtenue 3agau TaKOTo posia MOYKET OBITH TOCTUTHYTO IPU UCI0JIb30Ba~
HUU BHICOKO03((PEeKTUBHBIX 100aBOK HOBOTO IIOKOJIEHUA. B KauecTBe 100aBOK
TAKOIr'0 THUIa PACCMOTPEHBI 30JI — 3TO, KaK U3BECTHO, KOJJIOUTHELIE PACTBO-
pBI, coepsKaIre JUCIIePCUN PasdHoii npupoabl pasmepoM oT 1 10 100 M.

OcHoBHaA uaes MIPUMEHEHUsS B KauecTBe J00aBKU 301 COCTOUT B MC-
IMOJIbBOBAHUM 30JIA JJA CO3JAAHUSA AOIMOJHUTEJIHHOTO HAHOCTPYKTYPHOTO
aJeMeHTa B OETOHHOM cMecH; IIPU STOM II0Jarajoch, YTO BBOAMMBIE HOBBIE
CTPYKTYPHBIE 3JIEMEHTHI OYAYT, C OMHOM CTOPOHBI, HUBEJINPOBATh BO3SHUKA-
IOIITME OTPUIIaTeIbHEIE ABJIEHUSA BHYTPU KaMHA, 00yCJIOBJIEHHBIE ITOBBITIIEH-
HBIMH pacxogaMHu I[eMeHTa, a C APYroil — yBeJIWYUBATH T'HAPATAI[MOHHYIO
aKTUBHOCTH TBEPAEIOINEll CHUCTEeMBbI 3a CUET CBA3LIBAHUSA ITPOAYKTOB pPeak-
UM C COOTBETCTBEHHBIM IIOBBIIIEHNEM IIPOYHOCTH, ILIOTHOCTH, TBEPIOCTH
U JOJITOBEUHOCTHU IIeMEHTHOTO KaMHA.

B pab6ore uccienoBasioch U3MeHeHE CBONCTB 0€eTOHA PU HMCIOJIb30Ba-
HAM B KadyecTBe NOOABKU 30/ KPeMHHEBOW KHCJIOTHI, B Buge Si0, nH,O
¥ 30J1 ruapokcuga :kenesa (1I1), 1 mpu 3ToM yCcTaHOBJIEHO, UYTO HANOOIBIIIIM
aKTUBUPYIOMIUM 3(hPeKTOM 00JIagaeT 30J1b KPEMHUEBON KUCJIOThI, MOAU(U-
UPOBAaHHBIN KanueM xkejesucrocuneponuctoiMm K [(FeCN) ] B KonuuecTBe
0,75 mac.% oT macchl IIeMeHTa.

Bru10 ompenesieHO, 4YTO MOAM(PUIIMPOBAHHBIA 30Jb KPEeMHUEBOU KUC-
JIOTHI IIOBBIIIIAET IPOYHOCTh HA CyKaTue o0pasIloB U3 IEMEHTHOU ITaCThI
B pamHeM Bo3pacTte Ha 85% , a B mpoeKTHOM BodpacTte — Ha 46% . BeemeHnue
MOIM(MPUITMPOBAHHOTO 30J KPEeMHUEBOU KHUCJOTHI B 0ETOHHYIO CMeCh CIIO-
coOCTBYeT 3HAUUTEIHLHOMY IOBBIIIIEHNIO IPOYHOCTHY Ha PaCTAKEeHUe IPU U3~
rube 1, COOTBETCTBEHHO, TPEIIUHOCTONKOCTU MaTepuaJia, 4TO IOATBEPIKAA-
eTcs JaHHBIMU, IPeAcTaBJIeHHLIMU B TaOuIe 1.

Mamuble TaOMUITBI 1 TOKA3BIBAIOT, UYTO POCT IPOUYHOCTU HA PaCTAKEeHUe
npu n3rude y akTUBUPOBAHHOTO OeToHAa (He3aBHUCUMO OT Pacxoja IeMeHTa)
BBIIIIE, UEM POCT IIPOYHOCTH HAa C:KaThe, KaK B paHHEM, TaK U B IIPOEKTHOM
BO3pAacTe, YTO U CIIOCOOCTBYET IIOBBIIIIEHUIO TPEITMHOCTOMKOCTU BBICOKO-

http://nanobuild.ru/magazine/nb/Nanobuild_5_2010.pdf K copiepXaHuio
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Nanob%

Tabruua 1

HN3MmeHeHne MPOYHOCTH 0€TOHA B MPMCYTCTBUU MOAU(PHUIINPOBAHHOTO
30JI51 KPeMHUEBO KMCJIOTBI

Pacxox matepuasa na 1 m® 6eTona, Kr

IIpounocrs, MIla/%

Ho- Ha cxxatue Ha pacraxenne Koodumuent
npu usrude -
waces, | B | Ok e erofixocrs
. B 5 b ’
I £z Iy or pem, ot K,=R, /R,
MAacchl
RO 3 28 3 25
610 1100 - 0,38 2,0 31/100 | 43/100 | 4,9/100 | 6,3/100 0,15
500
620 1105 0,75 0,35 2,0 51/164 | 62/144 | 9,2/188 | 10,8/171 0,17
566 1006 - 0,36 2,0 39/100 | 55/100 | 6,2/100 | 7,6/100 0,14
600
580 1028 0,75 0,32 2,0 63/162 76/138 | 11,5/185| 13,1/172 0,17

MIPOYHOTO OeToHa. PacueTHO-9KCIIEepUMEHTAJIBbHBIM IIyTEM OIPeAeJeHO, YTO
K03(P(PUIIMEHT TPENIMHOCTOMKOCTH Y aKTUBUPOBAHHOTO 0eTOHA YBEJIUUYU-
Baetca O0ojsiee ueM Ha 10% II0 OTHONIEHUIO K KOHTPOJHLHOMY COCTABY U IIO
MTaHHBIM MUKPOCKONINUYECKUX HUcciefoBaHu (puc. 1) ycTaHOBJIEHO, UTO IPU
UCTIOJIb30BAaHUU MOAUMPUIITUPOBAHHOTO KpeMHe30Jis (opMupyercsa OoJjiee
ILJIOTHAA CTPYKTYpa KaMHsdA, T. K. 0011[ad IOPHUCTOCTh aKTUBUPOBAHHOTO 00-
pasiia yMeHbIIIaeTcsa U IpeobJiafatoT IPenMyIeCTBEHHO MeJIKMe KaluJLIAp-

HBbI€ IIOPHBI, UTO 1 OTpayKaeTCd Ha YBEeJIMUYEHNH IIPOYHOCTH aKTHUBUPOBaAHHOI'O

oeToHA.

Puc. 1. CtpykTypa NCKycCTBeHHOTO KaMHs (yBeanueHue x10):
a — KOHTPOJILHOTO; 0 — ¢ MOAM(MUIIMPOBAHHBIM KPEMHE30JIeM

e O3
http://nanobuild.ru/magazine/nb/Nanobuild_5_2010.pdf

K cofiepXaHuto




2010 - Tom 2 - N25 /2010 - Vol.2 - no.5 NanobLm

J1.b. CBATOBCKAA n pp. Hanopobasku u3 kpemue- n xeneszocogepxauwero (lll) sons ans raxenoro 6eToHa

PU3UKO-XUMUYECKNMHU UCCJIEJOBAHUAMU YCTAHOBJIEHO, UTO IIPU aKTHU-
BUPOBaHUM OeTOHA MOAU(DUITMPOBAHHOM J00OaBKOI HA OCHOBE 30JI51 KpEMHUe-
BOM KHMCJIOTHI B HOPMAJbHBIX YCJIIOBUSIX 00Pa3yI0TCs HI3KOOCHOBHBIE TOOED-
mopuTornono6Hbie ruapocuankaTbl Tuna CSH(I). IlonryuenHblie pe3yabTaThl
OBLIIY ITOJIOKEHBI B OCHOBY CO3JIaHM1s BHICOKOIIPOYHOTO OeTOHA IIPU MaKCHU-
MaJIbHOM yBesimueHum pacxona mementa 1111400 10—-120 B mpucyTcTBUU
MOIM(MPUITMPOBAHHOTO 30JI KPEMHUEBOMN KUCJIOTHI.

IKCIIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO OETOH MOCTUTaeT MaKCUMAJIbHO-
ro sgaueHusa npounoctu 106,0 MIla npu pacxoze memenra 950 xKr/m3 6ero-
Ha. KuHeTuKa n3aMeHeHUs IPOYHOCTHU IIPeAcTaBJIeHa B Ta0ulle 2, IpuYeM
caenyeT OTMETHUTDh 3aMETHBIN IJTacTUu(PUIUPYIOMIUN 5 GeKT KpeMHe30J4d,
0CO0EHHO 3aMETHBIN TP OOJBITUX PAacXodax IeMeHTa, OJIU3KUN K TeHCTBUIO
OpTaHUYECKUX CYIIEePILIacTU(PUKATOPOB.

Tabauuya 2
RI/IHeTI/IRa N3MEHEHMU A IMPOUYHOCTH 6eTOHa HOPMAJBHOI'O TBEPACHUA

Pacxong maTepuaios Ha 1 M, kr IIpounocTs Ha cixkatue, MIla/% K KOHTD.
Ne Bsas-
OK,
oGpas- B/IY om | EOCTES Bospacr, cyr.
obas- s

ma
o o ! Ka, %
3 7 28 45 60

1 950 174 987 - 295 0,31 1,0 306,7 | 38/100 | 47/100 | 76/100 | 68/100 | 62/100

2 950 184 1049 223 0,23 1,0 | 306,9 | 62/163 | 74/157 | 106/139 | 113/166 | 118/190

H,SiOo,+
K, [Fe(CN),]0,75

YcTaHOBJIEHO, YTO HPOUYHOCTH AKTHBHPOBAHHOTO 0ETOHA IIPEBBIIIAET
IIPOYHOCTH KOHTPOJBHOTO cocTaBa Ha 63 1 39% B paHHEM U IPOEKTHOM BO3-
pacTe COOTBETCTBEHHO, IIPUUYEM IPOUYHOCTL aKTUBUPOBAHHOTO OeTOHA JaKe
B 0oJiee IO3IHEM BO3pacTe MMeEeT TeHACHIINIO K YBEJNYEHUIO, B OTJIUYIe
OT KOHTPOJBLHOI'O COCTaBa, Y KOTOporo B Bo3pacte 60 cyToK HaOJ0zaeTcs
yMeHbIIleHrue IIpouHocTu. KoMmniaeKcHbIe (hU3NKO-MeXaHnUYecKlie MCCJIe0-
BaHUIS aKTUBUPOBAHHOTO OETOHA IIOKAa3aJIl, YTO KPOMe IIPOYHOCTH IIOBBIIIIA-
eTCs JOJTOBEeUYHOCTh 0eTOHA, MOPO30CTOMKOCTEL cooTBeTcTByeT Mapke F900,
BOJIOHEIIPOHUIlIaeMoCTh Mapke W 20.
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Tabauua 3
N3MeHeHUe MIPOYHOCTH MEJIKO3EPHUCTOTO 0€TOHA B IIPUCYTCTBUU
305 xemesa (II1)

Pacxon Ha 1 m® 6eToHa, KT IIpounocts, MIla
Ha CoRATIE Ha pacTaKeHHue
Kaacc 6e- ) npu u3rude
rona TII[400, 3046 T'H B/1],
1120 OpoKcuma Bospacr, cyT.
JKeie3a
7 28 7 28
360 — 0,51 10,8/100 15,4/100 1,9/100 2,8/100
22,5
360 0,9 0,50 15,9/147 22,2/144 3,0/159 4,4/157
410 - 0,50 12,7/100 20,8/100 2,3/100 3,7/100
30,0
410 1,025 0,49 18,7/147 30,3/144 3,7/159 5,8/157

B pabote uccienoBano BiusHue xesesocopepskarnux (I1I1) nucnepcui
KOJLJIOUJHOTO padMepa Ha IIEMEeHTHYIO0 TBepAeloIyio cuctemy. C aToi 1eJIbio
HUCIIOJIb30BAJI KOJIJIOUAHBIN pacTBOp ruapokcuaa xemuesa (III) u mopriauz-
memenT 1111400 120 IIuxkaneBckoro oobenuHenus «I'amHO3eM». 30JIb T'U-
apoxcuzga kesesa 0,1% KOHIEHTPAIIUM IIOJYYAJIN IIyTeM I'MIPOJn3a CoJiei
TpexBaJIEHTHOrO KeJjesa. [Ipu BBegenuu 301 rugpokcuaa xemaesa (III) (ra-
Osmia 3) IMPOYHOCTh Ha pacTsKeHue IIPU u3rubde MOBBIIIAeTCA B OOJIbIIIEH
CTeIleHUW, YeM MPOYHOCTH Ha CiKaTHhe, HO CTEelleHb POCTa IIPOUYHOCTU HUKE,
YyeM NPU HCHOJIb30BAaHUU B KauecTBe M00aBKU MOAUMUIIMPOBAHHOTO 30JId
KPEeMHUEBOM KUCJIOTHI.

Pus3uKo-XUMHUYECKUe MCCaeT0BaHUA 00pPas3ioB KAMHA B IIPUCYTCTBUU
3011 TUJAPOKcHUAA KeJyesa (puc. 2) mMOKasajau yCUJIeHUE CTeIlleHW Tuapara-
U1 IIeMeHTa U II0sBJIeHe HOBOI (pasnwl, mpeacTaBiaeHHoi retutoM FeOOH
(d/n=(4,18;2,69; 2,45;2,18) - 1071%Mm). ¥ 00pas110B HICKYCCTBEHHOI'O KAMHSI
¢ 100aBKOM 30JI THAPOKCHIA Keje3a Ha 17% yBeamumBaeTcs coaep:KaHie
XUMUYECKH CBA3AHHOU BOJIBI, UTO CBUAETEJbCTBYET 00 YBEeJINUEHUU CTeIle-
HU TUApaTanuy IleMeHTa U MOATBEPIKAaeT o0pasoBaHMe HOBOU (pasbl reTu-
ta FeOOH, BugHO Tak:Ke mosasjieHre sHI03(pPexTa mpu remiaeparype 380°C
u 9K303(pderTa npu Temieparype 680°C.

Hosasa ¢asa rerur (FeOOH) uMmeeT UrojbyaTyio CTPYKTYPY, IOITOMY
ero o0OpasoBaHMe MOKET OKas3bIBATh apMUPYIOIIee aAeticTBre Ha (POPMUPYIO-
ITYIOCA CTPYKTYPY 0eTOHA, CJIEICTBUEM Yero M ABJISETCSA MOBBIIIIEHNE ITPOY-
HOCTH Ha pacTsaKeHue Ipu n3ruode.
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Vron andpakymm
O-C;S A-Ca(OH), m—-CSH(I) =m-FeOOH (rernr)

Puc. 2. PeHTreHOrpaMMbI 00pa3I[0B IeMEHTHOTO KaMHs (Bo3pacT 28 cyTok):
1 — KoHTpOJBHLI; 2 — ¢ mobaBKoii Fe(IIl)-3osa

IManbHeNIIE NCCIeI0OBAHNS IIO3BOJIAT ONPEAeINTh BINAHNIE ITPUPOIDI
3aTIOJIHUTEJIA B IPUCYTCTBUH 30JIs ruapoKcuaa :kejesa (II1) ma popmupona-
HUe ITPOeKTHOM TpouHocTHu 6eToHa. C 9TO¥ 1eJIbI0 UCIIOJIHL30BaJIN B KAUeCTBe
3aTIOJIHUTEJIA I1e0eHb pas3Hou mpupoasl. [losyueHHbIE BHAUEHU S ITPOUYHOCTHI
IIpeJicTaBJeHbl HA PUC. 3.

CpaBHUTEbLHBIN aHANIN3 HPEJICTAaBJIEHHBIX JAaHHBIX ITOKA3LIBAET, UTO
pasHUIla B 3HAYEHUU IIPOUYHOCTY 0€TOHA TP MCII0JIb30BAHUY TPASUIIMOHHO-
'O TPAHUTHOTO Ie0HSA U BBICOKOIIPOUYHOTO 0a3aJIbTOBOTO MJIM M3BECTHIKO-
BOTO IIe0HsA M3MeHsAeTcA B mpeaesaax 5% OTHOCUTEJIbHO MPOUYHOCTU AKTHU-
BMPOBAaHHOTO 0€TOHA HA I'PAHUTHOM Ie0He, UTO I03BOJIAET IMOJydyaTh OeTOH
IIOBBIIIIEHHOM IIPOYHOCTU Ha TPAJUIIMOHHOM T'PAHUTHOM Ie0He B IIPUCYT-
CTBUU 30JIg TUAPOKCHUIA JKeje3a.

IIpoBemenHbIe KOMILJIEKCHBIE (PU3UKO-MeXaHUUYeCKUe WCCJIeJOBAHUSA
AaKTUBUPOBAHHOTO OeTOoHa MOKAas3aJii, UTO BOJOIIOTJIOIEHNE yMEeHbBIITaeTC s
6ojiee uem Ha 25% (O0THOCUTEJBHBIX). B pe3ybTaTe HOBBIIIIEHNS IIJIOTHOCTH
0eToHaA yBEJIUUYUBAETCS €r0 MOPO30CTOMKOCTh Ha 50% u BomoHeIpoHHUIae-
MOCTH Ha 2 CTyIeHU, IPU 9TOM HOHUKAETCA UCTUPaeMOCTh OeTora Ha 48% ,
KoTopas He mpesbimaeT 3HaueHus 0,5 r/cm?. IloTeHIIMOCTaATUUYECKUMU HC-

http://nanobuild.ru/magazine/nb/Nanobuild_5_2010.pdf K cofiepXXaHuio



2010 - Tom 2 - N25 /2010 - Vol.2 - no. 5 Nanobm

J1.b. CBATOBCKAA n pp. Hanopobasku u3 kpemue- n xeneszocogepxauwero (lll) sons ans raxenoro 6eToHa

49
PE

47

46

45

44

43

42

41

rpaHuT
onabas

aunabdas
LLiebeHb

32 Ty

0 < p

KoHTponbHo Mpupofda 3anonHuTens
6e3006aBOYHbIN GETOH

MpoyHoCTb Ha cxatue, MlMa %

Puc. 3. IIpouHocTs Ha c:kaTHe 6eTOHA B Bo3pacTte 28 CyT. IPU HCIOJIb30BAHUU
3amoJIHUTEJ e pa3Hou mpupoasl B mnpucyrctBuu 309 Fe(11I)

CJIeqOBAaHUAMU yCTAaHOBJEHO, UTO B IIPUCYTCTBUU 301 TUAPOKCHUIA JKeje3a
(II1) mpoucxoaAUT caMOIIPOM3BOJbHOE ITACCUBUPOBAHME apMaTypPhl, IOCKOJIb-
Ky Ha MOJIAPU3AIMOHHON KPUBOI OTCYTCTBYET 00JIaCTh aKTUBHOT'O PACTBO-
peHud MeTaJljia ¥ IPU 3TOM ILJIOTHOCTh ITIOHMKAETCA.

BrIlien310:KeHHOE ITO3BOJIAET CAeJaTh CJAeAYIOIe BLIBOIbI:

1. FKonmougubie m00aBKH YBEJNUYWBAIOT CTEIeHL TUApaATAlUU IleMeHTa
1 HAMHOTO IIOBBIMIAIOT IIPOUYHOCTh Ha PACTAKeHIe IPU n3rube OTHOCH-
TeJbHO IIPOYHOCTH Ha CyKaTHe MPHU yBeJIWUYEHUU pacxoja IleMeHTa MO0
950 kr/m3 6erona. Ilpu 5TOM IOJyUYaeTcs BBHICOKOIIPOUHLIN OETOH Ha
rpaguiinoaHom rmemenTe 1111400 1120 kixaccor B80, F900, W 20.

2. YcrTaHOBJIEHO, YTO HIPHU MCIIOJL30BAHUN NOOABKY KOJIJIOUIHOTO PACTBO-
pa, HaIpuMep, T’UAPOKCHAA JKeje3a, BO3MOMKHO IIPOEKTHUPOBATh BBICO-
KOIIPOYHBIN O€TOH Ha TPALUIIMOHHOM I'PAHUTHOM Ille0He.

3. OmpezgeneHo, YTO IPHU UCIOIb30BAHUY KOJJIOUIHOIO PACTBOPA IOBBIIIIA-
eTCs IIJIOTHOCTH (DOPMUPYIOIEHCA CTPYKTYPhI, B TOM UMCJIE 1 34 CUeT
IIacTU(UKAIYT OETOHHOM CMECH.

(e e 67 C
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YBaskaeMmble KOJLIeru!
IIpu ncmorp30BaHUM MaTepHaJia JTaHHOU CTATHH IIPOCUM /IeJIaTh OuOImorpa-
(puuecKyIo CCHLIIKY Ha Heé:

Ceamosckasa JI.B., Conosvesa B.A., Cmenanosa U.B., Cmapuyxos /].C. Hauo-
mobaBKU M3 KpemHe- u keseszocoaepskarmiero (III) sons gaa taxxenaoro 6eToHa Ha
pAnoBbIX IleMeHTax // HaHOTexXHOJIOTMM B CTPOUTENLCTBE: HayuHBINT HTEpHET-
skypHaa. M.: ITHT «HanoCrpourenbctBo». 2010, Tom 2, Ne 5. C. 61-68. URL:
http://nanobuild.ru/magazine/nb/Nanobuild 5 2010.pdf (gara obpainernus:

).

Dear colleagues!
The reference to this paper has the following citation format:

Svatovskaya L.B., Solovyova V.Ya., Stepanova 1.V., Starchukov D.S. SiO,-
nH,0 and Fe(OH),-sol additives for heavy concrete made from ordinary cement.
2010, Vol. 2, no. 5, pp. 61-68. Available at: http://www.nanobuild.ru/magazine/
nb/Nanobuild 5 2010.pdf (Accessed ). (In Russian).
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Ysaxcaemvie koaneau!

VII MexayHapoagHasa HaydyHO-IpaKTUUecKasd KOH(pepeHIIusa 1 BbI-
craBka « HAHOTEXHOJIOTHUH — ITPOUSBOJACTBY-2010» cocTosaT-
ca 1—3 nexadbpsa 2010 r. B r. @Ppasuno MocKoBCKoOIT 00J1acTH.

K yuacTtuio B KOH(pepeHIIUN IpurjaaliaeM yUeHbIX, CIIeIaJNCTOB
ITPOMBIILJIEHHOCTH, OM3HECMEHOB, (DMHAHCHCTOB, MHBECTOPOB, MIpeJ-
CTaBUTEJIEN T'OCYJAapPCTBEHHBIX U APYTUX CTPYKTYP, 3aMHTEPECOBAH-
HbIX B IIPOMBIIIIJIEHHOM BHEJIPEHUU HAHOTEXHOJIOTUN U IIPAKTUUYECKOM
KOMMepIIHaJan3aliuu pe3yabTaToB.

OnswIT IpOBeeHUSA IIECTU IIPEAIINECTBYIONINX KOH(EPEHIIN 1 BbI-
CTaBOK MOATBepANJI nux apheKTUBHOCTL. IIpeacTaBieHHble HAHOTEXHO-
JoruuecKue pazpaboTKM 1 00pasIibl TOTOBOM HAHONIPOAYKITUY ITOKa3aan
IMNPOKKE BO3MOYKHOCTU MEePEBOOPYKeHUA NPeANPUATUN Pa3IUUHBIX
oTpacJjeil IpOMBIIIJIEHHOCTU Ha 0a3e HAHOTEXHOJOTUM 1 OpraHnu3alium
BBIIYCKa KOHKYPEHTHOU IPOAYKIINY Ha MPUHIIUIINAJIbHO HOBOI TEeXHO-
Joruveckoit ocHoBe. KoH(pepennuu cranu sa)(peKTUBHBIM KaTaan3aTo-
pOM IIpoliecca CO3JaHUA OTeUeCTBEHHOU HAHOMHAYCTPUHU B MHTEpecax
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Pa3BUTHUSA PeaJbHBIX CEKTOPOB POCCUICKON SKOHOMHUKM, obecieue-
HUSA IIO3UINI 0TeUeCTBEHHBIX TOBAPOIIPON3BOAUTEICI HA BHYTPEHHEM
11 BHEIITHeM PBIHKaX (MTOru KOH(pEepPeHIIUi, IIPOBeAeHHbIX B IIOCIeIHIE
TPHU I'ojJia, IIPeACTaBJIeHBI Ha caiiTe www.nanotech.ru).

Opranusaropsr VII HayuHo-npakTuueckoir KoHdepennuu «HA-
HOTEXHOJIOI'NHA — ITPOU3BO/ICTBY-2010» — MuHUCTEPCTBO IIPO-
MBIIILJIEHHOCTH ¥ HayKH MocKoBCKO# 0o0JiacTi, ToOproBo-npoMbBIIILIeH-
Had najaTta Poccuiickoit @enepanumu, MuHuCTEPCTBO dHepreTuku Pd,
OAO «Poccutiickme »Kejieduble Jopornu» , AgMuuucrpanus r. @pasuHo,
HammnonanbHasa accomuanusa Hanouaayctpuu, SAO «Kounmeprn Hano-
VUHIYCTPUSI» .

Opunnueckyro moamgep:kKy KOH(EpeHIINU OCYIeCTBIAET KOMIIa-
Husd «Aarc sag Yeiic» (www.alpschase.com.ru).

IHeas koH(epeHIIUM OCTAETCA HEU3MEHHOU — CO/IEICTBUE 1€JIOBOMY
COTPYAHUYECTBY B c(hepe cO3MaHUA 1 PAa3BUTUA HAHOMHIYCTPUATIbHBIX
ITPOU3BOJICTB, OPMEHTUPOBAHHBIX HA MOJYyUYeHNEe IIPUHIINIINAJIBLHO HO-
BbIX BUJIOB NPOAYKIINN, CHUMKEHVE DHEPTOEMKOCTHU TE€XHOJOTUUECKUX
ITPOILECCOB, IIOBBIIIeHNE 0e30IIaCHOCTH, YJAYUIlleHre YCJIOBUM U Kaue-
CTBAa YKU3HU JIOJEeN MyTeM IIPaKTUUYEeCKOI0 NCIIOJIb30BaHUA HAHOTEXHO-
JIOTHIA.

TemaTuka KoHhepeHLUU:

NHEeHEPHbIEC TEXHOJIOTHN HaHOPa3MEPHOT'O Aalla30Ha,
MOJZIeJINPOBaHVE HAHOIIPOIIECCOB 1 HAHOCTPYKTYP;

IIPUMEHEeHNEe HaHOCTPYKTYP, HaHOMaTepMruajIoB 1 HaHOHOKpI)ITI/IfI;

HAHOTEeXHOJIOIMYeCcKoe 000pyJoBaHIe;

YV V V V V

HAHOTEXHOJIOTUY JJIs SKOJIOTUN: YTUJIN3AINA 1 IIepepadboTKa 0OTX040B,
CHMKEHIe BPeIHbIX BEIOPOCOB B aTMoc(hepy;

/()
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» HazHorexHoJsioruu aAjasa TOK: pecypcocbeperkenne, albTepHATUBHEIE KC-
TOUHUKU S9HEPTUH;

HAHOTEXHOJIOTUU B CTPOUTEJIbHBIX MaTepHaaX 1 KOHCTPYKIIUAX;
HaHnoTtexuoJsioruu B JKKX;

HAHOTEXHOJIOTUHU JJIS arPOIPOMBIIIIJIEHHOI0 KOMILIEKCa;
HAHOTEXHOJIOTMY B MaIlIMHOCTPOEHNH;

HAaHOTEXHOJIOT'MH B METAJIJIYPI'H,

YV V V V V V

PHUCKMN, CBA3aHHEIE€ C HAHOTEXHOJIOTHUAMMN, HAHOTOKCHUKOJIOTMA.

B pamkax KoHthepeHUUU NNaHUPYETCA OPraHu30BaTh:

» ILJIeHapHBbIe 3aceJaHUsA W OOKJAAbLI II0 OTAEJbHBIM HaIpPaBJIEHUAM
Pa3BUTUA HAHOTEXHOJIOTHU;

» CTEeHAOBLIe NJOKJIaAbl;

» KpyIJible cTOJBI (TeMaTuka OyAeT ompenesieHAa B XOJ€ IOATOTOBKU
KoH(pepeHIIMHU U IIpeAcTaBieHa B UHpopmanmuonHoM nucbme Ne2);

» BBICTaBKY 00pPas3IloB HAHOTEXHOJIOTMYECKON MPOAYKIIMKA M HAHOTEX-
HUKH.

BynyT Tak:ke co3maHbl YCJIOBUSA IJId IPOBEeJeHNUA TeJ0BLIX IIePeTroBO-
pPOB.

CuopaBku o Teaegonam: : (495) 332-88-11, 332-88-22,
e-mail: nanotech@nanotech.ru, info2@nanotech.ru.

Bcesa nagopmalusa mo BOIrpocaM OpraHu3auy KOH(epeHIIun
pasmeIlriaeTcs 1o Mmepe 0OHOBJIEHUA
Ha caiite http://www.nanotech.ru/fr-2010.

C yBaskeHuemM,
3aMeCTUTeJb IMpeaceaaTensa
OpraEn3anuoOHHOTO KOMHUTETa KOH(pepeHI[uu, | /

npesumaenT HanmmoHaasHOM accomuanny HAHOMHIYCTPUH,
redHepaabHbIi qupeKTop 3AO Konuepn «Hanouuaycrpusa» |

M.A. AHAHAH

/1 =
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NudopmanmmonasiM nmapraepom KoH(pepeHnuu u BeictTaBku « HAHO-
TEXHOJOTHUHN — ITPOUSBOACTBY-2010» saBasieTcAd 3JIEKTPOHHOE W3-
nmanue «HaHOTeXHOJOTUM B CTPOUTEJIBCTBE: HAYUHBbIN UHTEepHeT-3KypHAJ»,
OCHOBHOI I1eJIbI0 KOTOPOTO ABJAETCSA MH(pOPMAIIMOHHOE o0eclieueHre Ipo-
1ecca co3aHuA 1 BHeIPEHNA HaYKOeMKUX TeXHOJOTUH (IIpeskae Bcero — Ha-
HOTEXHOJIOTUYECKO! IPOAYKIIUM) B 00sacTu crpouTesibecTBa 1 JKKX.

JdaeKTpoHHOEe u3nanne « HaHOTeXHOJIOTHMH B CTPOUTEIBCTBE: HAYUHBIN
HNuTepHeT-KypHAJI» IMOJYUYHJIO IOJOKHMTEIbHYIO OIEHKY CIIEeI[MAJIMCTOB.
B mspannm myOJHMKYIOT MaTepHaJbl CBOMX WCCJIEIOBAHWII BemyIlue yue-
Hble Poccuiickoii akageMuu HayK, PoccuiicKkoil MH:KeHepHOU aKaleMuu,
Poccuiickoii akageMuu apXuTEeKTYPhl M CTPOUTEIbHBIX HAYK, PYKOBOAUTE-
JU U CIeI[UAJINCThl OPraHM3aIluil M IIPEeIIIPUATHHA, IIPernogaBaTejil By30B,
corpyganku HVW u HaydyHBIX IIEHTPOB M3 Pa3JIMUYHBIX permoHoB Poccuu,
CTpaH OJIM}KHEro 1 JAaJIbHeTro 3apyoeKbs.

Tak:xe 3sekTpoHHOE N3TaHNEe «HaHOTEeXHOJIOTHH B CTPOUTEJHCTBE: Ha-
yuHbIii UHTEepHeT-;KypHAJI»

v' BKaroueHo B IlepeueHs BeAyIIuX peleH3MPyeMbIX HAYUYHBIX JKYPHAIOB
U u3gaHuu Beicireil aTrectaiiuoOHHOU KoMuccun MUHNCTEPCTBA HAYKHI
1 oO0pa3oBaHuA PP, B KOTOPHIX MOJKHBI OBITh OMYOJMKOBAHBI OCHOB-
Hble HAyYHbIe Pe3yJIbTaThl JUCCEPTAIINI HA COUCKAHIE YUeHOH! CTeIIeHNn
IOKTOpAa 1 KaHAUJaTa HAYK;

v\ BRKJIIOYEHO B cuctemy PoccHiiCKOro MHIEKCa HAYYHOrO IMTHPOBAHUA.
OcHoBHadA mH(poOpPMAIIA O CTAThAX pasMellaeTcs Ha caiiTe HayuHoi
DJIEKTPOHHOU Ombamoreku (Www. elibrary.ru), 4To mo3BoJisgeT 3HAUN-
TeJbHO PACIINPUTL UNTATEILCKYIO ayAUTOPHIO;

v sapeructpupoano B Perucrpe ISSN (International standard serial
numbering) ¥ BHeCeHO B MEKAYHAPOJHYIO CHCTEMY JAaHHBIX IIO IIe-
puonuueckum uznanuam (MCIIIN) mexayuapoanoro IlenTpa ISSN
B I. [lapu:ke (Ppannusn);

v\ ocymiecTBasgeT MH(OPMAIMOHHYIO IOAJEPKKY PA3JIUIHBIX MEPOIPH-
ATHH 110 HAHOWHAYCTPUU U IPUKJIATHLIM BOIPOCAM HAHOTEXHOJOTHUI
B obsiactu crpouTtesibeTBa 1 JKKX, mMeonux akTyajabHOEe U IepCclek-
THBHOE HAYUHO-IPAKTUUECKOe 3HAUCHIE.

)
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Pemakuusa 31eKTPOHHOTO u3naHua « HAaHOTEeXHOJIOTUM B CTPOUTEIh-
cTBe: HayuHbIl UHTEepHeT-3KypHAJI» MpeajiaraeT NOANUCAThCA Ha U3/a-
Hue Ha 2011 rox.

Pemakuusa nmpuriamaeTr BeayuMxX y4eHbIX, IPo(deccopoB U IMpemno-
IaBaTeJieil, TOKTOPAHTOB M aCIIUPAHTOB BY30B, coTpyauukoB HUM u na-
YYHBIX IIEHTPOB K IIyOJUKAIIMU Pe3yJIbTAaTOB HCCJIEeTOBAHUII B HAYYHOM
HNuTepHeT-:xypHaJe « HAHOTEXHOJIOTUM B CTPOUTEIHCTBE».

O3HaKOMUTHCA C COLEePKaHNEeM HOMEpPOB JKypHaJja U IIepeuyHeM
TpeboBaHUM K 0(pOPMJIIEHNIO MaTEPHAJIOB MOYKHO Ha caliTe U3JaHU A
www.nanobuild.ru. ITo Bompocam ny06auKanum MaTepuajaoB CIeyeT
obpamiaThca 0 3JIeKTPOHHOM nmouTe e-mail: info@nanobuild.ru.

Nanobul

HaYYHbIF UHTEPHET-XKYPHa
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T. XA[JAPOB n ap. Wcnonb3osanne curnana aKyctu4ecKoii IMUCCHN 06Ny EHHOr0 KpEMHUSA
VIK 539.2 :534.2

XAI7I]IAPOB Typmanu, KauauaaT GU3NKO-MaTeMaTUUYeCKUX HaYK, BeAYIINI HAyUYHBIN COTPYAHUK,
ABIYKAJIBIPOBA U3uga XaMuaoBHa, TOKTOP GU3UKO-MaTeMaTUUEeCKUX HAYK, BeAYIIUI HaYUHbBIH
COTPYIHUK, CTApIINil HAyYHBINA cCOTPpYyAHUK 110 DTT,

KAPUMOB Opuii HapumanoBud, MJIaAIIINNA HAYYHBIA COTPYIHUK,

AIITPAIIOB ¥ ayroex ToB(pukoBu4, KaHAUIAT TEXHUUECKUX HAYK, HAUaJbHUK M30TOIHOM JabopaTopuu,
Huemumym sdeproil pusuku Axademuu Hayk Y3bekucmana, 2. Tawrkenm

KHAIDAROYV Turdali, Ph.D. in Physics and Mathematics, leading research officer,
ABDUKADYROVA Isida Khamidovna, Doctor of Physics and Mathematics, leading research officer,
KARIMOYV Yuri Narimanovich, junior research officer,

ASHRAPOYV Ulugbeg Tovfikovich, Ph.D. in Engineering, Chief of Laboratory on Isotopy

Institute of Nuclear Physics of Uzbekistan Academy of Sciences, Tashkent

UCNONb30BAHUE CUTHAJA AKYCTUYECKOH IMUCCUM OBJTVYEHHOIO
KPEMHUSA NS HACTPOHKMN E®EKTOCKONOB B CTPOUTENbHOW TEXHUKE

APPLICATION OF IRRADIATED SILICON ACOUSTIC EMISSION SIGNAL
FOR TUNING DEFECTOSCOPES IN CONSTRUCTION ENGINEERING

IIpuBeneHsI pe3yabTaThl MHCCIEAOBAHNUS IPOIlECCa 00PA30BAHNA MUKPOCTPYKTYP, TOUEUHBIX U IIPO-
TAKEeHHBIX e(d)eKTOB B raMMa-00Jy4eHHOM MOJIyIIPOBOJTHUKE — MOHOKPHCTAJJIMUYECKOM KPEMHHUH C HC-
M0JIb30BAHNEM YJIHTPA3BYKOBOTO MeTO/Ia. BRIABIIEHA €ro CTAAUITHOCTH B 3aBHCUMOCTH OT {03bI U3JIyYeHU s
¥ BpeMeHH BhImepskkn. O0Hapy:KeHa MUTPAIUSI MUKPOCTPYKTYP, PaIUAIIUOHHBIX Hed)eKTOB Ha HanboJiee
MHTEHCUBHOH cTaguu 1e()OpManOHHOTO YIIPOUYHEHU A KPHCTAJLJIA MOCJIe IPEeKPaNeHns JeiiCTBUA pagua-
muu. [lokaszaHo, YTO MUTpaI[UA BHI3BIBAET AHOMAJIbHbIE N3MEHEeHNA BHyTPeHHero Tpenusa (Q!) u cmekrpa
AKYCTUYECKOI 3Muccuu. BnepBbie yCTaHOBJIEHO BOSHNKHOBEHUE AKYCTUYECKOTO CUTHAJIa B JTaHHOM Ma-
Tepuaje. Ilpoanaan3upoBaHbl MeXaHU3MbI BOSHHIKHOBEHUA HECTA0OUIbHBIX HAHOCTPYKTYP, IIPUPOIBI HX
PaguanMOHHON U BPpEMEHHONH TUHAMHUKH, BO3MOKHOCTD MCII0Jb30BAHNS IMOABJIEHNS AKYCTOIMUCCHOHHOTO
CHTHAJIA B 00JIy4YeHHOM KPEeMHUM JJIA HACTPOUKH Te()eKTOCKOIIOB IJIsI CTPOUTEIbHON TeXHUKH.

Article presents the results of researches of microstructure formation process, spot and continual
defects in gamma-irradiated semiconductor — monochrystalline silicon - using ultrasonic method. It was
revealed that the staging of the process depends on the dose of radiation and exposure period. Migration of
microstructures and radiation defects were discovered at the most intensive stage of crystal deformation
strengthening after stopping of radiation influence. It was shown that migration causes anomalous
changes in inner friction (Q ') and spectrum of acoustic emission (AE). For the first time rise of acoustic
signal was determined in given material. The mechanisms of the emergence of unsteady micro(nano)-
structures, origins of their radiation and temporary dynamics, possibility of using emergence of acoustic
and emission signal in irradiated silicon for tuning defectoscopes in construction engineering were
analyzed.

KiroueBsie cI0Ba: MUKPOCTPYKTYPa, MUTPAIlUA, PaSUanud, aKyCTUUeCKasa sMuccusd, Je(eKToCKOoII,
YIIPOUHEHUSA, JUCTOKAI[NH.

Key-words: microstructure, migration, radiation, acoustic emission, defectoscope, strengthening,
dislocation.
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OpasoBaHMe B IIpoliecce OOJIydeHHsA, medopMaliisg MIN 3aKajaKa

HeCTaOMIBLHOCTHA CTPYKTYPHI IIOJYIPOBOAZHUKOB, M3MEHEHUS UX
MHKPOCTPYKTYPHI U Ne(PEKTHOCTH M3yUYeHbl B 9KCIEPUMEHTAJIbHBIX U TEO-
perudeckux padorax [1-10]. OgHaKO MUKPOCKOIIMYECKU MEeXaHU3M 3TUX
IIPOIIECCOB IIOCJIEe IIPeKpallleHus AelCTBUSA O0JydeHud u AedopMaiiuu g0
KOHIIa He BhlscHeH. KakoBa UX IpUpoAa U KaK BeLyT ce0s Takue Ae)eKTHRIe
CTPYKTYPHI IIOCJI€e O0JYUEeHUs — 0 HAaCTOSAIIero BpeMenu He usydeHo. Ilepe-
CTPOIiKa TaKuX Ae(PEeKTHBIX CTPYKTYP MOYKET HAWTH MePCIeKTUBY B Pa3BU-
THU aKYCTOAMHUCCHUOHHEIX (AD) TeXHOJIOTHI, MCIOJb3yeMbIX B PA3JINUYHBIX
00JIaCTSAX TeXHUKU. B 9TOH CBA3U IpeCTaBIdAeTCA NHTEPECHBIM M3yUYeHUe
INHAMUKYN HAHOCTPYKTYP, PASUAIIMOHHBLIX He(EKTOB B IOJYIIPOBOSJHUKAX
IIocJIe IpeKpalleHnsd JeCTBUA pagualin.

B manHOI cTaThbe IPUBOAATCA Pe3yJabTATHI HCCJAELOBAHUSA IIOCTPAa-
IUAIIMOHHON AWHAMHUKM HAHOCTPYKTYP, PalHAIlMOHHBIX Ae()eKTOB B MO-
HOKPHCTAJJINUYECKOM KPEMHHN B 3aBHCHMOCTH OT BPEMEHH! BBIJEPIKKU
Y-001y4eHHBIX 00pPas3IloB, BO3MOXKHOCTI BOBHUKHOBEHNA AJ CUTHAJIa U ero
IIPUPOALI, PeaJbHOCTD €TI0 MCIOJIb30BaHM IPU HACTPOKiKe AD medeKToCKOo-
II0OB, HEOOXOAMMBIX [AJIS HeIIPePhIBHOTO HAOJJIIOJEHNA 38 COCTOAHNEM KPYII-
HBIX CTPOUTEJIbHBIX 1 THAPOCOOPYKeHn. Hamu ObLI0 MccIief0BAHO IIOBee-
HUe HaBeJeHHBIX HAHOCTPYKTYP, PaAUaIlMOHHBIX Je(eKTOoB B Y-00/IydeHHOM
KpemHnnu Mapku X KIIB-10 u KO®-100 ¢ ucmosb30BaHuEM yJIbTPa3ByKOBO-
ro pesonancHoro metroza [10]. B usmepeHuax MCIIOJIb30BAJINCH IIPU3MATU-
yecKue cTep:kHu pasMmepamu 1x3x35, 1,2x4,1x28,7 u 1x1x20 MM, BEICOKME
IMMOPALKY YaCTOT COOCTBEHHBIX PE30HAHCOB U3TNOHBIX KOJIeOaHMI JTeKall B
nuanasose oT 20 7o 200 xI'um. O6nyueHne 00pa3moB IPOBOAUIIN B Y-KaHAJIe
ncrouHuka *°Co momgaocTsio 10361 500 paj/c. IHTEeHCUBHOCTD Y-U3JIyUeHUA
BIIOJIHE JOCTATOUYHA AJIS M3YUEeHUs HeYIIPYTrOCTH B MOHOKPHCTAJLIAX Si, Tae
He3HAUNTeJIbHAsI KOHIIeHTPAaIisd Je(eKTOB OKa3bIBAEeT CYIIleCTBeHHOe BJINA-
Hue Ha Q' [1].

ITos3oBBIe 3aBUCUMOCTH Q! XapaKTepua3yIioT TO, YTO II0 MePe POCTA JO35I
Y-KBaHTOB Ha0J/II0Jal0TCA TPU CTaAUN Ae)OPMaIIOHHOTO YIIPOUYHEeHNU A, KOT-
Ia ILIacThuueckKas aedopManusa KpucTalaa HM3MeHsaeTcsa HeJaumHeiHo. Ha
IepBO¥ cTaguu yupouHeHus (mo3osoi nuuaTepsaa ot 10 xo 103 pax), rae Ha-
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ynHaeTcsa (GOpMHUPOBaHNE IIPOTAKEHHLIX AedeKToB, Q! mIaBHO pacTeT, BO
BTOPOM craguu, Korga gosa pacrer ot 103 mo 10° pan, mabaromancs pesKkuii
pocT Q! M3-3a MHTEHCUBHOI'O 00pa30BaHMUA MMCIOKAIIMOHHBIX IleTesb. Ha
TpeThei craguu (mo30Boi mHTepBaa 10°-10° pax) yBeaudyeHure MIOTHOCTH
IeTesIb OUCJIOKAIINI BEI3bIBAET YIIPOUHEHNE KPUCTAJIa, HabIogaeTcsa pes-
Koe nagenne Q! (puc. 1). Buyrpennee TpeHne 001yuyeHHOT0 KpeMHuA ot 10°
mo 10° pazg mocye mpexpailieHns AeficTBUsS pagualuu BeJeT ce0si aHOMAJIb-
HBIM 00pas3oM.
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Puc. 1. Tlo30BbIe 32aBHCHMOCTH BHYTPEHHEIr0 TPEHUA MOHOKPHCTAJIJIA KPeMHUI:
1 — usmepenHbie Ha yacTore 149 kI'm; 2 — Ha 90 KI'mI.
Ha BcTaBKe moOKa3aH Pe30HAHCHBIN CIIEKTP, M3 KOTOPOTO ONPEAeIAI0TCSA
-1 _ _ =
sHauenuA Q' =(f,—f) /f =Af/f,

Ha BpemenHOiI 3aBUCMMOCTH BHYTpPeHHero TpeHusa Q! (t) ¢ ucreuenu-
eM BpeMeHH uepes 1,5—2 uaca mocJse Hauajga M3MepeHUs OOHAPYKEH MUK
Q! (t), mpesnimaronuii B 2,5 pasa ero nepsoHadaabHoe 3HaueHue (puc. 2).
ITux oT MaKCHUMaJILHOTO 3HAUEHII MOHOTOHHO aJaeT 10 PAaBHOBECHOT'O 3HA-
YeHU 3a JJINTEJIbLHOEe BpeMs, eTro MOYKHO OBIJIO PETHUCTPHUPOBATE JaKe uepes
Henmesio. IIpuBensennasa Ha puc. 2 popMa KPHUBOM IIOKA3bIBAET, UTO ILJIACTHU-
YyecKoe TeueHNe HAIIPAKEHNs IMocje IpeKpalleHusa 00JIyudeHn s IIPOTeKaeT,
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IIO-BUANMOMY, AaHAJOTUYHO eT0 IIPOTeKAaHUIO Ipu ()OPMUPOBAHUH, T. €. CKAU-
Kamu. TeueHre HAIPAKEHUA CBA3aHO C AHHUTUJIAIINEH IIeTeJIb JUCIOKAaIIIH,
0o0pasyominx rpyoble JUHUMN CKOJIb)KeHusa. IIpeamosaraeM, 4To OCHOBHOM
MeXaHUu3M II0SBJIEHUS INKa Ha BpeMeHHOM 3aBUCHUMOCTY BHYTPEHHETO Tpe-
HUSA CBSA3AH C AaHHUTHJIAIMEH IIeTeJIb JUCJIOKAIINN, HaBeJeHHbIX B KPeMHUN
Y-pazuanueii, KoTopas IMeeT KOOIepaTUBHBINA XxapaKTep passutud. O0pa-
30BaHHBIE B pe3yJjbTaTe aHHUTUJIAIINYN HOBBIE TPAHUILI IBJISIOTCA d(pher-
TUBHBLIM IIOTJIOTUTEJIEM aKYCTUUYECKOU 9HEPTUM, KOTOPhI€ IPUBOAAT K POCTY
Q! (t), a magbHeilllIee majgeHne ero, MO-BUAMMOMY, CBA3AaHO C HOSABJIEHUEM
HOBOII MIOBEPXHOCTHOM TOUKM 3aKPeILIeHNs, a TaKKe IIaJeHrueM IIJIOTHOCTH
IHCJIOKAIIMOHHBIX MeTeJb. JlaabHellee pa3BUTHE aHHUTUJIAIINY IIPOTEKaeT
CIyYaHBIM 00pPa3oM IIyTeM IIOCJIeZOBATEJIbHOM aKTHUBAIIUU JHCJIOKAI[MOH-
HBIX II€TeJIb B IPAHUIIaX MUKPOCTPYKTYPHI MOJAMI BHYTPEHHNX HaOpPsKe-
HUH 1 IIPOIlecC PEKPUCTATINIAINN MOHOTOHHO CTPEMUTCA K CBOeMY PaBHO-
BecHOMY 3HaueHuoo. OOpasoBaHHe TAKUX CTPYKTYP CBA3AHO C AelCTBUEM
TPEeXMEPHBIX CHCTEM CKOJBLMKEHHNSI COOTBETCTBYIOIUX KpUCTaJjaorpapuue-
CKUX IIJIOCKOCTEM, YTO MOKA3aHO AJIA ILIAaCTUUYeCKU 1e()OPMUPOBAHHOTO MO-
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Puc. 2. BpemeHHbI€ 3aBUCUMOCTH BHYTPEHHET0 TPEHU A MOHOKPHCTAJLJINYECKOTO
KPeMHHU IocJie MPeKpPalleHUus TeCTBUSI 00JTydYeHuT:
1 — ob6sryuen go 10° pax; 2 — mo 108 pax; 3 — mcxoaHBINA 00paserr
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HoKpucTtayia kpemuud B [11]. IIpu gocTu:keHun ompeeieHHOTO pasMepa
MUKPOCTPYKTYPHI CTAHOBATCA HEYCTONUYUBBIMU [6] 1 MpoTeKkaeT oOpaTHBII
IIPOIleCC — PEKPUCTALINIANNN NYTeM aHHUTUJIAIUYN IeTeJb SUCIOKAIININ.
TaxuM 00pa3oM, MOKHO OKHUIAATh, UTO B JAaHHOM J030BOM MHTEepBaJie, CO-
OTBETCTBYIOII[EM TpPeThell cTaanu AedOopMaIIOHHOI0 YIPOUHEHUd, IIPOUC-
XOIAT CJI0KHBIE CTPYKTYPHO-(PU3NUecKUe mpoiiecchl. IloiaraeM, 4To ogHIM
13 TaKUX MPOIIECCOB sABJsAeTcA moaBieHre AD Boaubl [10], KoTopas BO3HU-
KaeT IIPU NCUE3HOBEHUN IeTeJIb IIyTeM aHHUTUJISIIINN.

I[71a TOro UTOOBI JIYUIlle HOHATH IMPUUYNHEI IIPOIlECCa, IPOUCXOAIAIIETO
Ha 3aBucuMocTu Q! (t) B 061yuennom kpemunu Buiiie 10° pax, mpoBoguiancs
JTaJabHeHIe NCCaeJOBaHNA BO3MOMKHOCTH PeTUCTPAIIUY curuaga Ad 1o me-
TOAUWKeE, IIpedioKeHHo B padbore [10]. O6pas1ibl nMean pasMephl: TOJITUHA
1-1,5 MM, mupuna 4—5 MM, aauaa 10 mMm. Mcrounukom A9 sBisieTcs 00-
pasoBanue (pokaeHne) nucjaokamnuu mo mexanuamy @panka—Puga. Taxkoit
CUTHAJI BOBHUKAaET TaKsKe IPU OTPhIBE JUCJIOKAINII OT TOUKY 3aKPeIlJIeHud,
IIPH IIepeMeIeHUN U TOPMOKEeHN JUCIOKAIINY IpenaATcTBuAMu (aedeKra-
MM), IPU UCUE3HOBEHUN IIYyTEeM aHHUTHMIAINYA ABYX AHCJIOKAIMII IPOTHUBO-
IIOJIOJKHOT'O 3HaKa, a TaKJiKe IIPU B3auMOAeiCTBUY AUCJIOKaIn 1 Ap. Bo Bcex
9THUX CAyUYASIX U3MEHEeHNe YIPYToro II0JIA JUCIOKAIIUY IIOPOKIAET YIIPYTYIO
BostHy AD[10]. B pacueTe Ha paccToAHME MEXKIY aTOMaMU BIOJIb JUHUU JUC-
noramuu (2,5 A) sTa sHeprus BoxHbI cocrasiasger ~10 » 10710 ok (11 0K0JI0
6 5B). 171 MOHOKPHUCTAJJINUECKOT0 KPEMHISA dHEPTUA TaKOli AUCJIOKAIINN
19 5B [12]. Takasa BbICOKas 9HEPIUs IPUBOAUT K CYIIIECTBEHHOMY yBeJITUe-
HUIO BEPOATHOCTU aHHUTUIANNU Auciiokamuit [6]. CorsacHo omeHKaM, Ha
n3JIyueHne YIPyroi BOJHBI pacxoayercs okojo 1% sHeprum, OCHOBHAs ee
YacTh IIPEeBpAaIllaeTCs B TEILIO 13-3a B3aUMOAeHCTBUA JUCIOKAIIUN C TePMU-
YeCKUMU (POHOHAMIH.

B 001yuenHbBIX 00pasiiax curaaibl A9, KaK 1 0KUAAJI0Ch, HaMU Ha0JI10-
TaJIKCh B 00J1acTu 40351 BeIle 10° paja, mpu sTOM ee MHTEHCHUBHOCTD IIOBBIIIIA-
Jachk ¢ gosoii. OTgebHbIEe IMKY, IIOKa3aHHbLIe Ha PUC. 3, II0 HAIIEeMYy IIpes-
IIOJIOYKEHUIO — 9TO AD CUTHAJBI, IIPOABJIAIONINECS, KOTIa Ha OJQHOM 1 TOH »Ke
CTagNM Pa3sBUTUSA YUACTBYET «JIaBMHOOOPa3HO» OOJBIIIOE KOJUYECTBO AUC-
JIOKAIWii 1 OHU MOTYT JATh KOTePEeHTHBIE YIIPYTHe BOJHbBI, CYMMa KOTOPBIX
¥ BOCIIPOM3BOAUTCA KaK OTHEJIbHBIN akT AJ. IloBegeHne BpeMeHHOI 3aBU-
CUMOCTY BHYTPEHHEro TpeHusd (puc. 2) 1 moaBjaeHud A CUTHAJIOB, YUYaCTOK
KOTOPBIX NPUBEAEH Ha PUC. 3, BO3BMOKHO, TOBOPUT O TOM, UTO OHU MMEIOT
OIVH MEXaHU3M.
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Puc. 3. XapakTep u3MeHEeHUA CKOPOCTH CUETA OT BpeMeHH IMPOABJICHUI aKyCTHYECKOM
9MMCCHUH IPHU 00JydeHNN MOHOKPHCTAINYECKOro KpeMHus a0 n1o3bl 10% pan,
N — 4HCJI0 MMITYJIBCOB 32 CEKYH/IbI.
Ha BcTaBKe IMOKas3aHbI I’MCTOIPAMMEL paciIpeeeHIil aMILINTY bl CKAUKOB
1e()OPMUPYIOIIETO HATIPSIMKEHUA IPU CKOPOCTH AedopMaIiuu E= 1,3-107°c!
nas mouokpuctasia Nb ¢ mupunoii obpasmna d = 4 mm [5]

ITuku AO IpoABIAIOTCA KaK caydaiiHas JUCKpeTHasd GPYHKIIUA BpeMe-
HU, KOTOPAas 3aBUCUT OT KOJIMUECTBA 00PA30BaBIINXCSA UK PA3PYIHABIINXCS
aeMeHTOB. HeperyisapHble nuku AD nMeloT Hanboaee BHICOKYIO IIJIOTHOCTD
Imocje McTeueHUsA BpeMeHM ~1,5 yaca mpu oOJIlydeHUU KPEMHUSA OO0 JTO3BI
108 pax. HenpepoiBHyI0 uacThb A9 1 IIyMBbI He IPONYCKAaeT JUCKPUMUHATOP,
uMerInui yposeus guckpuMmuaanumu 20 mB. IlpegBapureabHbINA YCUIUTEID
umeer 1moJjiocy mponyckanus ot 50 mo 120 xI'.

Bosbillasg IJIOTHOCTH UMCJIa 3apPeTMCTPUPOBAHHBIX MMIIYJILCOB, IUC-
KpeTHBIX A9, 3a eIMHUILY BPpeMeHU IIPOABJISIETCA ueped 2 uaca Imocje ycra-
HOBJIEHUsI 00pasiia Ipu o0JydYeHnn KpeMHUusa 0 n03bl 10° pax. Amasoruu-
HbIe CIIeKTPLI HAOJIIOLAIOTCS P Beex mo3ax B uHTepsaie oT 106 o 10° pan,
IIPH 5TOM C POCTOM JO3BI KaK HamboJiee BepOATHAS IIJIOTHOCTEL (YHMCJIa M-
IIYJIbCOB B CEKYHAY) cieKkTpa A9, Tak 1 nuku Q! (t) cmeraroTcss B CTOPOHY
yBeqnuenusa Bpemenu. CpasHeHne A9 curuaJja B guamnasone 103 10-10° pan
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c moBesenueM Q! (t) B ToM Ke AmamasoHe J03 IIO3BOJISET IIPEAIIOI0XKUTh,
yTO MX IoBejeHue Beimre 10° pajg cBA3aHO ¢ JoOKaau3alueil SUCIOKAIMOH-
HBIX IIEeTEJIb B I0JIOCAX CKOJIbKeHuA [6, 9], Tpu aHHUTUIAINYT KOTOPBIX BO3-
HUKAT AO CUTHAJIEI.

I'mcTorpamMMmbl pacipefeieHnil HOPMHUPOBAHHON aMILIUTYAbI CKAUKOB
IeOoPMUPYIOIEeTr0 HANPIKeHUA IIPU €=1,3-10" ¢! JIJIs MOHOKPHCTAJLIA
Nb[5], KoTophle 110 XapaKTepy IPOSABJIIEHUA COBIIAAAIOT ¢ A CIIEKTPOM 00Ty~
yeHHOro n0 108 pag KpeMHuUsI, MOKa3aHbl HA BCTaBKe puc. 3. Pacupenesnenue
aMILIUTYABI A curHaja, perucTPUPOBAaHHOE B JaHHOM SKCIIepUMeHTe, Ha-
IIOMUHAET BeJUUYNHBI CKAUKOB HAIPAKeHNA (IMcTorpaMMa HAIIPAMKEHNH),
KOTOpPBIE IIPY KOMHATHOHN TeMIIEPATYPE COOTBETCTBYIOT KOJIOKOJIO00Pa3HBIM
pacupegeneauamM. ComocTaBaeHNre CKaUKa HANPSKEeHUN npu gedopMaiiin
KpucTajios [5] co cmekTpamu Q! (t) 1 AD mo3BOIAET JONMYCTUTH HEKOTOPYIO
CBA3H MEXKAY dTUMH IIPOIleCCAMU B JMCJIOKAIIMOHHOIN CHCTEMe, IIPOTEeKalo-
IMUMHA B YCJIOBUAX HEYCTOMUMBOCTHU AedopManui. MoKHO SJOMYCTUTD, YTO
CKaUYKM HaAOPs KEeHUdA, CBA3aHHLIE C JIOKAJLHLIM I'pagueHToM AedopMaIiin
(rpagueHT IMJIOTHOCTY AUCJIOKANuii) [ 7] B IIJIOCKOCTH CKOJMbIKEHUA, JOJIIKHBI
BO3HHIKATHL HA TPeTheM dTalle Je)OPMaIlMOHHOI0 YIPOUHEeHUA KPeMHUA, Te
BOBHHUKAIOT CIIEKTPBI A 1 ocobnie 3aBucuMocTu Q! (t) (puc. 2), cBA3aHHbBIE
¢ pacuazoM (AaHHUTUJIAIMEH) SUCJIOKAIINNA Iocje IpeKpalleHusa AeiiCcTBU
paguamum.

B xpeMHUMEBBIX 00pasax a0 00JIyUeHN A aKYCTUUECKIIe CUTHAJIBI OTCYT-
CTBOBaJIM, OHU IIOABUJINCH Iocjae o0ayueHus. IIpoBepka Toro, uro HabJIIO-
JaeMble CHUTHAJIBI JeHCTBUTEJbHO CBA3aHBI ¢ AJ B 00JyUeHHOM KPEeMHUU,
OCYIIeCTBJISAIAaCh U3MEPEeHNEM KPeMHIEBhIX 00pasIoB, He COAePIKAIIUX JUC-
JIOKAIUi B UCXOTHOM cOCTOAHMM. B aTHX 00pasiax curuajabl AJ He 00HApPY-
JKeHBI 0 u mocje ooaydeHusa. OHM OTCYTCTBYIOT 1 B 00pasiax, IMJIOTHOCTh
IUCJIOKaIuii B KOTOphiX MeHbIe 102 cm 2. 3amMeTnM, 4TO BO3HUKHOBEHUE
AD B ompenesIeHHON CTEIeHU 3aBUCUT OT CTEIIeHW MCXOLHOU mHedeKTHOCTHU
CTPYKTYPHI. B 00pasmnax, rae niaoTHOCTS guciaokanui P < 10° cm 2 nmpu fosax
105-10° pax ycaoBus OKas3aJuCh HELOCTATOUHBLIMU AJISA 00pasoBaHUSA IIPO-
CTPAHCTBEHHO YIIOPAJLOUYEHHON crcTeMbl (IIaueK) JUHUN CKOJIbKeHU, IPU-
BOJSAINEN K BOSHUKHOBEeHUIO curHaa Ad. OrcyrcrBue AD CUTHAJIOB B 3TUX
YKasaHHBIX 00pasiiax cjaeayeT U3 YCJIOBUA, UTO AJIsI BOSHNKHOBEHHU 1 Pas-
BUTHUSA II0JIOC CKOJIbKEHNA He00X0IMMO, UTOOBI X UMCJIO B KPHUCTAJIJIe ObLIO
HEeBEJIMKO 1 00beMHAas IIJIOTHOCTh AHCJIOKAIIMOHHBIX IIeTeJb Oblja BIIOJHE
mocraTtouyHa [6].
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Ha mocaexgmeit craguu naedopMaliMOHHOTO YIIPOUHEHHs (IIPpU m03ax
Boimie 10° pax) cuekTpbl AD CTaHOBATCA PEryasSAPHBIMIU, B KauecTBe IPH-
Mepa yuyacTKM crekTpa A9, obaydyenHoro go nosnsl 10% pax xpemuusa, mo-
KasaHbI Ha puc. 3. Oxasajgoch, uTo AD cUrHAJ B IMIMPOKOM II0JIOCE YACTOT
¢ HeOOJBIIINM PasdpoCcoM II0 AMILIUTYAE, KaK aKYCTHUUYECKUH IITyM, MOMKHO
OBLIIO PEruCTPUPOBATH Jarke uepes Hemeaio. Pe3yIbTaThl JAHHOTO S9KCIIEPHU-
MeHTa MOKAa3aJM, UYTO 00JIYUeHHBIII KPeMHIHA MOJKeT OBITh MCIIOJIh30BaH KaK
WCTOYHUK A9D cuUrHaja IIPU OTHOCUTEJbHON HACTPOWKEe aKyCTUUYECKUX Je-
(hpeKTOCKOMIOB, MCIOJb3YEeMBbIX AJIA 3aIl[UThl M HEIIPEPLIBHOTO HAOJIIOLeHU I
3a COCTOSIHMEM KPYIIHBIX cOOpYyKeHui. Taxoii MeTOa HACTPOMKM MOXKET 3a-
MEHHUTEL CYIIECTBYIOIIUII CIIOCO0 HACTPOMKM, OCHOBAHHBIN Ha PErucTpaIin
KOPPO3UHU AJTIOMUHNEBOTI0 CIIJIaBa U Pa30MeHN Y TOHKOCTEHHOT'O CTeKJIAHHOTO
KanuJIsapa. OTH CIIOCOOBI OTHOCATCA K CTAIIMOHAPHOMY TUIIY HACTPOUKM AD
Ie(deKTOCKOIOB, OHI TPYAOeMKHU U CJIOKHBI II0 MCIIOJIHeHnI0. B mmpeiarae-
MOM HaMH’ IIPOCTOM METOJe JOCTATOUYHO OOJYUUTh KPEMHIEBYIO MUK POILIA-
cTuHKY pasdmepoM 1x4x10 mm. OH MOKeT OBITH YCIIEITHO MCIOJb30BaH IJIs
HaCTPOUKM IedeKTOCKOIIOB AasKe B IIOJIEBbIX yCaI0oBUAX. Ha puc. 4 mokasaH
obIuii Bumg gatTunka A9, MCIOJIL3YIOIEro Nhe3onpeodpasoBaTesb U3 Kepa-
muku [ITC-19, K KoToOpoMy TIPUKpPENIsaeTca o0JyueHHAasS MUKPOILJIAaCTUHKA
13 MOHOKPHCTAJIJIa KPEeMHUA.

TEEFEEEIIFIEEIIFIEE I 44 F7

Puc. 4. O61muii BUI KOHCTPYKIUU TaTIYNKA AJ:
1 — o6paserr; 2 — nbe3okepamuka I[TC-19; 3 — nmpy:xkuna;
4 — BTyJIKa (PTOPOIJIACTOBASA; 5 — TOKOIPOBOAAIIUMA CTEPIKEHD

http://nanobuild.ru/magazine/nb/Nanobuild_5_2010.pdf K cofiepXXaHuio



2010 - Tom 2 - N25 /2010 - Vol.2 - no.5 Nanobl,m

T. XA[JAPOB n ap. Wcnonb3osanne curnana aKyctu4ecKoii IMUCCHN 06Ny EHHOr0 KpEMHUSA

A9 curzaj BuepBbIe 3aPEeTUCTPUPOBAH B 00JIYUEHHOM MOHOKPUCTAJIIN-
YeCKOM KPEeMHUMH.

YcTaHOBIIEHO, UTO HaOJI0gaeMble CUTHAJIBI AD 1 BpeMeHHbIe 3aBUCHUMO-
CTH BHYTPEHHET0 TPEeHUs O0JyUEeHHOTO0 KPEeMHUSA XapaKTePU3yIOTCA HaJIN-
YyyeM JUCJIOKAI[MOHHOI0 MeXaHN3Ma, CBA3AHHOTO C aHHUTMJIAIINEN I1CJIO-
KaI[MOHHBIX IIeTeJIb, 00pa3oBaHHBLIX B MHTepBaJe 103 oT 10° no 10° pax. U3
BBINIEN3JI0KEHHOTO CIeJaH BBIBOJ, UTO CUTHAJIBLI AD CBA3aHbBI C JUHAMUKON
paguanuoOHHOT0 M3MEHEeHNsI HAHOCTPYKTYPHI KPEeMHUSA, TOUEUHBLIX W IIPO-
TIKEHHBIX Ne(PeKTOB, aHHUTUJIAINEH IMOABMMKHBIX AUCJIOKAIIUI, a HaJu-
yre HeMOABMKHBLIX AUCJIOKAIINU He IPOoABJsgeT cedsa aBHo. Ilokasamo, uTo
MHTEHCUBHOCTS (IIJIOTHOCTH) AD curuajia pacrter B mepBbie 1,5—2 uaca, Kak
u Q1 (t), manee nagaer. O6aydyeHHBIH 10301 BoImie 106 pag kpeMHUEBBIH MO-
HOKPHUCTAJLI AJIUTEJbHOE BpeMs u3aydaeT Ad CUTHAJ, KOTOPBII MOJKET ObITh
IIPpUMeHEeH I HacTPOUKMU A9 me)eKTOCKOIIOB AJIsA IIPOTHO3UPOBAHNUA U He-
IIPEPLIBHOTO HAOJIIOAEHNUSA 38 COCTOAHNEM KPYIHBIX CTPOUTENIbHBIX U TUAPO-
COOPYKEeHUI.

¥YBaskaeMsbIe KoJjieru!
IIpu ucmoab30BaHMM MaTepHuaJjia JaHHOU CTATHU IIPOCHM JIeJIaTh OMbamorpa-
(puuecKyIo CCHIIIKY Ha Heé:

Xaitidapos T., A6dyxadviposa HU.X., Kapumos IO.H., Awpanos Y.T. Ucnonb-
30BaHMeE CUTHAJA aKYCTUUECKON 9MUCCUU O0JIyYeHHOI0 KPEMHUS JJIs HAaCTPOHUKU
Ieh)eKTOCKOIIOB B CTPOUTEJIbHOU TexHUKe // HaHOoTexXHOJIOTUM B CTPOUTEIBHCTBE:
HayuHbll UHTepHEeT-2KypHAaJ. M.: IIHT «HanoCrpourensctBo». 2010, Tom 2, Ne 5.
C. 74-84. URL: http://nanobuild.ru/magazine/nb/Nanobuild 5 2010.pdf (gara
obpamieHus: ).

Dear colleagues!
The reference to this paper has the following citation format:

Khaidarov T., Abdukadyrova I.Kh., Karimov Yu.N., Ashrapov U.T. Appli-
cation of irradiated silicon acoustic emission signal for tuning defectoscopes in
construction engineering. Nanotechnologies in Construction: A Scientific Inter-
net-Journal, Moscow, CNT «NanoStroitelstvo». 2010, Vol. 2, no. 5, pp. 74—84.
Available at: http://www.nanobuild.ru/magazine/nb/Nanobuild 5 2010.pdf
(Accessed ). (In Russian).
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Il MEXAVHAPOQHAA CNELUANTIN3IUPOBAHHAS BbIGTABKA

«HAHOTEXHOJIOT'MU. KA3AHb-2010>
n

XI MEXAVHAPOQHASAl HAYYHO-NPAKTUYECKAAl KOHMEPEHLIUA
«HAHOTEXHOJIOr'UU B NPOMBILWWJIEHHOCTMU»
8-10 IEKABPS1 2010 FOf1A

Il INTERNATIONAL SPECIALIZED EXHIBITION

«NANOTECHNOLOGIES. KAZAN-2010»
and

XI INTERNATIONAL THEORETICAL AND PRACTICAL CONFERENCE
«NANOTECHNOLOGIES IN INDUSTRY>»
8-10 DECEMBER 2010

OPIFAHU3ATOPbI BbICTABKMU:

IIpaBurenncTBo Pecnyosmukmu TaTapcran

MuHMCTEepPCTBO IPOMBIIIICHHOCTH 1 ToproBau Pecnybauku TaTapcran
Mbspusa ropona Kazanu

OAO «Kazamckas apMapiKa»

NPU NOAAEPXKE
T'ocymapctBennoit Kopmopamnuu « POCHAHO»

JKCNO3ULIUA BbICTABKM:

HaHOMAaTepHaJIbl 1 HAHOTEeXHOJIOTHUH;
TEeXHOJIOTUY 1 000PyAOBaHMe AJId IIPON3BOACTBA HAHOMATEPHAJIOB;
yCJIyTH B 00JIaCTU HAHOTEXHOJIOTUIHA;

rOTOBas MIPOAYKIIUS C MCIOJb30BAHEM HAHOTEXHOJIOTUHM 1 HaHOMAaTe-
pUAaJoB;

YV VY
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A\

IIPUMeHeHe HaHOTeXHOJOTUN B PA3JIUUYHBIX 00J1aCTAX IPOMBIIIIEHHO-
CTH;

HAHOMHIKeHEePUs U HAHODJIEKTPOHUKA;

MOJYJIN I OPUTHHAJIbHBIE KOMIIOHEHTHI HA OCHOBE HAHOMATEPHAJIOB;
HAHOMATEPUAJIbI AJIS KOMIIOHEHTOB I MUKPOCHCTEM;

MHHOBAI[UU.

YV VY

LENIU BbICTABKM:

IeMOHCTpalus YHUKAJbHBIX HOCTUMKEHUN IIPEANPUATUN M HAYUHBIX
KOJIJIEKTHBOB B 00JIaCTH HAHOTEXHOJIOTUHA 1M HaHOMATEePHAJIOB, COJel-
CTBUE UX NPOABUMKEHUIO HA MEKIYHAPOAHBIN PhIHOK;

v\ TeXHHUKMU U IPOU3BOJCTBA;

v\ IOpOABUMIKEHNIE HA PHIHOK BBICOKOTEXHOJIOTMYHON IPOAYKIIUA U IIPUH-
IIUIINAJIbHO HOBBIX MaTEPHUAJIOB C YHHUKAJBLHBIMU IIOTPEOUTEIbCKUMU
CBOMICTBaAMU;

v\ cogeiicTBre (DOPMUPOBAHMIO U PeaTN3allMi PErMOHAILHBIX IPOrPaMM
B 00JIaCTY HAHOTEXHOJIOTUI 1 HAaHOMAaTePHAJIOB;

v\ comeiicTBHMEe KOMMEPIMAIM3AIMHN PE3yJIbTATOB HAYUYHO-TEXHUUYECKOM

IeATeJIbHOCTHU I'PaKIAaHCKOTO Ha3HAUEHNU .

(\

VYACTHUKU BbICTABKH

Poccuiickue mpousBoAuTEIN O0OPYAOBAHUA OJA PA3JUUYHBIX OTpac-
Jeii IIPOMBIIIJIEHHOCTH, HAYYHO-HCCJIEeAOBATEJbCKIIE I IIPOEKTHbIE WUH-
CTUTYTHI, BLICIIHE yueOHbIe 3aBeleHIs, HAayuYHble JabopaTopuu, HAYUYHO-
HMCCJIEIOBATEJbCKIE IIeHTPhl, HNHBECTHUIIMOHHBIEe (MOHABI, (UHAHCOBLIE
1 KOHCAJITUHTOBbIe KOMIIAHNN, MHUHICTEPCTBA M BEeJOMCTBA, OTPACJIEBbIE
COIO3BI 1 ACCOIMAIINH, ITPEJICTABUTEIN POCCUNCKUX 1 3aPYOeKHBIX TEJTOBBIX
KPYTOB.

KOH®EPEHLUA

B pamkax mesioBoii ImporpaMMbl BBICTABKM ILIAHUPYETCSA IIPOBENEHUE
XIMexayuapoaHoi KoH(pepeHIIIU « HaHOTEXHOJIOT MY B IPOMBIIILIEHHOCTH » ,
opraHmsaTopaMu KOTOPOM BBICTYHAT: AKanemusa Hayk Pecnyoaumku Tarap-
craH, KazancKuii rocygapcTBeHHBIN TexHnYecKkuil yuusepcuTer uMm. A.H. Ty-
moJieBa, KasaHCKUI rocyIapCTBEHHBIA YHUBEPCUTET UM. ¥ JIbsdHOBa-JIeHnHa,
KazaHckuii rocymapCcTBeHHBINA TeXHoJIornuecKuii yuusepcurer uMm. C. M. Ku-
poBa, a Takske BeayIlue YUeHbIe U CIEeHNAaINCThLI, OPTaHbl I'OCYAapCTBEHHOMN
BJIACTU U IIPOMBINLIEHHbBIC IPeAIpuATUsa Poccun u 3apy0erKbs.
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UTOru NPOBEQEHUA
| MexpayHapoaHoi cneunann3upoBaHHON BbICTaBKU
«HAHOTEXHOJIOTMW. KA3AHb-2009>
u
X MexayHapoaHoi Hay4HO-NPaKTU4ECKOW KOH(epeHLun
«HAHOTEXHOJIOTUW B NPOMBILLJIEHHOCTW>»

B paGore I MexayHapomgHOU cHenuaJn3WpPOBAHHON BbICTaBKU «Ha-
HorexHoJsioruu. Kaszaus-2009» npunanu yuactue 64 xomnanuu. ILiomans
SKCIO3UIINU cocTaBuaa 512 KB. M.

YuacTHHKAMU BBICTABKY CTAJIM MPEIIPUATHAA 1 opranusanun us Kasa-
HHu, MockBbI, CankT-Ilerepbypra, Ilepmu, Tomcka, Bopone:xa, MeHnaenees-
cka, CapoBa, Kypcka, Bearopoga, ¥ amypruu, HabGepe:xkunix YUesrHoB, a Tak-
’Ke MOCKOBCKOE€ IIPeJCTaBUTEJIbCTBO SIIOHCKON KOMIIAHIH!.

BricTaBKy nmocetusin okoJjo 3000 uesoBek us 25 ropoaoB u paiioHOB Pe-
cuyoauku TarapcraH, a Tak:xke 27 ropomoB Poccuiickoit @enepanuu, B TOM
yucye u3 Mocksbl, Caukr-Ilerepbypra, Ekarepunbdypra, Kpacuospcka, Ho-
Bocubupcka, Opeundypra, Ilepmu, Camapsl, Tynsr, Hensbuncka, dpocaas-
aa; Baragumupcekoit, KupoBckoii, JIeauurpaackoit, MockoBckoit, Hukero-
poxnckoii, OpenOyprckoii, Camapckoii, ToMmcKkoii, Y IbAHOBCKOM 00JIacTell;
Ilepmckoro kpas, Bamkoprocrana, Uysammuu, Y amypruu. CTpasbl ajlbHe-
ro 3apy0e’Kbs IIPeICTABUJIN YUACTHUKY U3 Y KPauHbl 1 Yexuu.

B koH(pepeHIIuM npuHaau ydactue 316 uejioBeK, B TOM YHCJIE HPEJI-
craBuTesnu By3oB Kasaumu, MockBwl, Camapsl, M:xkeBcKka, Ydbl, YKpPauHsbl,
MpeanpUuATUN He()TerasoBoil, XMMUUYECKOM, aBua- 1 aBTOMOOUJIBLHOI TPO-
MBINIJIEHHOCTH, TOCYUYPEKICHUN U HAYUYHO-UCCIeq0BATEIbCKUX NHCTUTYTOB
PAH u akagemuu Hayk Pecnyoauku TaTapcramn.

ITo uroram Kou(epeHIMU ObLI OPTaHM30BAH KPYIJILIHA CTOJ IIOM IIpen-
ceIaTeJbCTBOM IIepBoro Buiie-npeMmbepa Pecnyosnuku Tarapcran B.I1. ITas-
JIOBa, TJe 00CYKIaanCh Pe3yJabTaThl PaboThl, OLIIN IIOABEAEHBI UTOTU IPO-
HIeI1ero HaHoopyma, caealbl BBIBOABI 1 BEIPAOOTAHbBI COOTBETCTBYIOIIIIIE
peKoMeHIaI .
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CroumocTs yuactTuga® niaa komnauuii PO CrouMoOCTh yJacTUS JJISI HHOCTPAHHBIX
u CHT KOMIIaHUM

Perucrpanuonnsrit coop — 3 500 py6. Perucrpamuonnsrii coop — 115 eBpo.

O6opymoBaHHAasA BEICTABOUHAA ILIomanb — OO0opyaoBaHHas BRICTABOUHAS IJIOMIALb —

3 500 py6. 3a 1 KB. M. 115 eBpo 3a 1 KB. M.
OTKpBITass BEICTABOUHAS IJIOIIAh — OTKpBITass BEICTAaBOUHAS IJIOIAh —
1 500 py6.3a 1 KB. M. 50 eBpo 3a 1 KB. M.

* ITenn! maubl ¢ yuerom HIIC.

MECTO NPOBE[IEHUA

OAO «KazaHckas spmMapKa» — OAUH W3 KPYOHEUIINX U JUHAMUY-
HO Pas3sBUBAIOIIUXCS BBICTABOUHBIX IeHTPOB Poccum — ABJIAETCS UJIEHOM
Poccuiickoro comosa BeicTaBOK u spmapok (PCBSl) u BcemupHoit accoiua-
nuu BbIicTaBOouHOM mHAycTpuu (YPU). Cucrema MeHeIKMEHTaA KauecTBa
OAO «Kasanckas spmapka» cepTu(IUIIIPOBAHA Ha COOTBETCTBHE TpeboBa-
HueMm Mesxayuapoauoro craggapra ISO 9001-2008. Ha Tepputopuu BeIcTa-
BOUYHOTO I[€eHTPAa PACIIOJIOMKEHbI 3 MaBUJIbOHA 00IIei miaoiaabio 6700 KB. M,
MMaBUJILOH pPUeMOB M IpedeHTanuii VIP-kiacca, 6usuec-mieuTp. Iliomans
BCEH TEPPUTOPUU BBICTABOUHOT'0 KoMmILIeKca — 12,1 ra.

OPrKOMMUTET BbICTABKMU:
Teu./pakc: (843) 570-51-15, 570-51-11 (KpyraI0CcyTOYHO).
Poccus, 420059, r. Kaszaus, OpeHOYPrcKuil TPAKT, 8,
OAO «Kasanckas apMapiKa».
E-mail: kazanexpo@telebit.ru, d1@expokazan.ru
http://www.expokazan.ru, www.nanotehexpo.ru

JdaeKTpoHHOEe u3nanne « HaHOTeXHOJOTHHN B CTPOUTEIBCTBE: HAYUHBIN
HNuTepHeT-:KypHAJI» ABJAsAeTCA MH(pOpMaMOHHBIM ciioHcopoM II Meskayna-
pogHoiicrienuaan3upoBanHoi BbicTaBKku « HanorexHnomornu. Kazaus-2010»
u XI Me:xayHapoaHoii HaydHO-IIpaKTUYecKoil KoH(epeHnnuu «HanorexHno-
JIOTHU B IPOMBINIJIEHHOCTH ».

Nanobui

HayUHbIi MHTEpHE

88 mm
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B.N. KY3bMWUHA MarentHblii 0630p «HanomoanghnynupoBanHbie hubpoKoMno3nYNOHHbIE MaTEPHANbI>»

MCCAEAOSAHNA,
FPAIFPABOTKH,
MATEHATLI

RESEARCHES, DEVELOFPMENTS, PATENTS

VIIK 69

KY3bMHUHA Bepa IlaBioBHA, KaHIUIAT TeXHUYECKUX HayK, nupekTop 000 «KOJIOPUT-
MEXAHOXUWUMMUS», Poccus

KUZMINA Vera Pavlovna, Ph.D. in Engineering, Director of Open Company « COLORIT-
MEHANOHIMIA », Russian Federation

NMATEHTHbIA 0630P «HAHOMOAU®ULUPOBAHHDIE
®UBPOKOMNO3ULIUOHHLIE MATEPUAJIDI>»

PATENT REVIEW «NANOMODIFIED FIBER COMPOSITE
MATERIALS>»

IIpuBemen aHau3 MaTEHTHOH NHMOPMAIIMY IT0 HAHOMOTU(DUIUPOBAHHBIM (GUOPO- KOMIIO-
3UI[UOHHBIM MaTepuaaam. F3o0peTeHuss MOKHO MMPUMEHUTh B IIPOMBINLICHHBIX T€XHOJOTHIX
JISI TIOJIy4eHUSI HAHOMOAM(PUITUPOBAHHBIX KOMIIO3UIIMOHHBIX MAaTEePHAJIOB HA OCHOBE BO3/YIII-
HBIX U TUAPABINYECKUX BAKYIIUX BEI[€CTB, UTO MO3BOJUT PACIIUPUTH UX ACCOPTUMEHT 3a CUeT
HMCIIOJIb30BAHU S HOBBIX BUIOB (h1IOPHI HA OCHOBE MCXOHOTO MCKOIIA€MOTO CHIPhA.

The analysis of the patent information about nanomodified fiber composite materials
is given. Inventions can be applied in industrial technological processes of production of
nanomodified fiber composite materials on the basis of air-setting and hydraulic binders, that
allows expanding their assortment due to use of new kinds of fiber made from mineral raw
material.

Karouessle cioBa: maTteHT, n3odperenue, puodpa, HAHOMOAU(PUIIMPOBAHHELIN, BO3AYIIIHEIE
¥ TUAPAaBJINYECKIEe BAKYINE, KOMIO3UI[MOHHbIE MATEPUAJIEI.

Key-words: patent, invention, fiber, nanomodified, air-setting and hydraulic binder,
composite materials.
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HMCIepCcHOe apMUPOBaHUe IeMEeHTHBIX 0€TOHOB SIBJIAETCS OCHOBHBIM

CII0COOOM IIOBBIMIEHUS UX (PUBUKO-MEeXaHUUECKUX U CIIeINaTbHBIX
XapaKTePUCTUK U CHUKEHUS MeTAJJIOEMKOCTA KOHCTPYKIIUNA 3TaHUMA U CO-
OpYsKeHUI 3a CUET mepexoZa OT METOJOB CTEP;KHEBOT'O apMUPOBaHUA K U3-
IeJUAM U3 KOMIO3UITMOHHBIX (h11OpodeToHOB. PhIHOK (h11Op0o0OeTOHOB HEempe-
PBIBHO Pa3BUBAETCS, IIPU STOM PEIIaloTCA 3aJauid He TOJbKO CTPOUTEIbHOM
UHIYCTPUU B IIJIOM, HO U CIeIlMajJbHbBIe: YJIyUIlIaeTCs KauyecTBO PEMOHTAa
U CTPOUTEJIHCTBA MOCTOB U ITOI3€MHBIX COOPYKEHNIT, B YaCTHOCTU, METPOIIO-
auteHoB. O0beM mmoTpedsieHusa GuOPoOEeTOHOB 1 (PUOPUHOB COCTABJIAET COT-
HU TOHH B T'0Jl, EMKOCTb PhIHKA — MUJIJINOHBI pyOJieii. HoMeHKIaTypa BhICO-
KOMOJYJIbHBIX BOJIOKOH, IPUMEHSIEMbBIX B KauecTBe (GuOPUHOB B HACTOSAIIEE
BpeMs, He YUUTHIBAET IIEePCIeKTUBELI 1 BO3MOYKHOCTH OYPHO Pa3sBUBAIOIITUX -
cda HaHOoTexHoJorui [1].

PaspaboTanbl HOBbIe COCTaBbI (PUOPOOETOHA C YIIYUIIEeHHBIMU (DUBUKO-
MeXaHUYeCKUMU CBoMcTBaMu. KOMILIeKCHOe BBeeHUEe B ChIPhEBYIO CMeECh
MeTaJIINYeCKUX BOJIOKOH-QuOp MukcapM ¢ KOHMYECKHMMHU aHKepaMu Ha
KOHIIaX, a TaKKe IIPpUMeHeHe KOMIJIEKCHOM J00aBKM, BKJIIOUAIOINeH mJia-
crupunupyoiyio go6aBky CII-3 m MHOrocTeHHBIEe yrJIepogHbIe HAHOTPYO-
KU, CIIOCOOCTBYeT yBeJIMUeHnIo MpouHocTu pubpoderona [2].

B Wucruryre xumunu cuaukatoB PAH (Camkr-IletepOypr) paspa-
0oTaH TUAPOTEPMAJIbHBIN CHUHTE3 HAHOTPYOOK IIepeMeHHOTO cocTaBa
(Mg, Fe),Si,0.(0OH), co ctpykTypoit xpusoruia (Tabia. 1). PaGora BeinosHe-
Ha mpu (puHaAHCOBOM moamep:kke Poccuiickoro ¢oHma pyHIamMeHTaIbHBIX
uccyenosanui (rpant Ne04-03-32293) [3].

Ina monydyeHUS HAHOMOIM(MUIIMPOBAHHBIX KOMIIO3WIIMOHHBIX Ma-
TEePUAJIOB Ha OCHOBE BO3AYIIHBLIX U TMAPABINUYECKUX BIMKYIIUX BEIECTB
BechbMa I1eJIeco00pas3Ho MCIO0Jb30BaHNE B KaUeCTBe HAIIOJIHUTEJIe! CUHTe-
3UPOBAHHBIX B T'MIPOTEPMAaJIbHBIX YCJIOBUAX HEOPraHUUYECKUX HAHOTPY-
6ok rugpocunukara maruua Mg,Si, 0 (OH), co cTrpykrypoii xpusoruia.
HanoTpyOKUu cMHTE3MPOBaHBI B Pe3yJbTaTe TUAPOTEPMaJIbHON 00paboTKU
Pas3IMYHBIX IPEKYPCOPOB: OKCHUIA MATHUSA U JUOKCHUIA KPEeMHUA, CUJINKA-
TOB 9HCTATUTOBOTO paAxa MgSiO,, runporepmanbabiMu pacTBopamu NaOH
¢ KOHIleHTpaIlueil 1o 3 macc.% mnpu temneparypax 250—450°C u gaBienu-
sax 30—100 MIla.
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Tabauua 1
XapakTepucTuka CMHTe3upoBaHHBIX Mg—Fe-HaHOTPYOOK
Pa3mep HaHOTPYOOK OnTnuyeckne KOHCTAHTHI
06-
pa- ] HMuameTp, HM Vo
3ery MEM ’ . | BHyTpeH- Ng Np Ng—Np A
HaPYysKHBIN b
HAU
1 1-20 20-25 4 1,547 1,542 0,005 714,8
2 1-15 20-30 4-5 1,560 1,554 0,006 |me ompen.
3 1-10 25-35 5 1,575 1,566 0,009 717,1
4 0,5-5 30-50 5—6 1,590 1,581 0,009 719,4

CuHTe3MpoBaHBI HAHOTPYOKM MaraueBoro xpusoruia (Mg-xpusoruiia)
Mg,Si,0.(OH), pasnuunoit Mopdoornu (HaHOIMINHAPHI, HAHOKOHYCHI, Ha-
HOMY(THI) 1 padMepoB (HapyKHbBIHA nuameTp 15—25 HM, BHYTpeHHUHN — 4 HM,
nnanaa 1o 20 mm) [4, 5]. HanoTpyOKM MarHmeBOro XpusoTujaa ruapopuib-
HBI 1 COBMECTUMBI C BSXKyIMIMMU MaTepuasamMu. HaHOTpyOKM cuHTeTHUUe-
CKOT'0 XpPU30THUJIA ABJIAIOTCA IIEPCHEKTUBHBIM MaTePUAJIOM A IMOJYUEHU T
(hyHKIITMOHAJIBHBIX HAHOKOMIIO3UTOB. PaboTa BBIIOJIHEHA TIPU HOAAEPIKKeE
rpanToB PODPU Ne04-03-32293 u Ne04-03-32470a.

Ha Bomrpoc 0 BO3BMOKHOCTH YIIPaBJIEHUS CTPYKTYPOH IIEMEHTHOTO KaM-
Hs B puuOpobeToHE OTBET OBLI ITOJIyUEeH IPU OIBITHOM 3aTBOPEHUY IIeMEHTHO-
ImecyaHoll cMecH KOJIJIOUJHON CHUCTeMOM BOJa—yrJiepoaHble HAHOTPYOKU
u (1) acTpajaeHbl.

dynnepougHble HAHOUACTUIIBI, PACIIOJIaTasICh HA IIOBEPXHOCTAX (hpar-
MEHTOB HAIIOJIHUTEJIS B IOJAPHU30BAHHOM COCTOAHNM, HATIPaBJIEHHO BO3Ieii-
CTBYIOT Ha IIPOIleCC TUApPAaTaIllu MUHEPAJIbHBIX BAKYIIUX, (DOPMUPYS IPU
aTOM (hUOPUIIAPHBIE MUKPOCTPYKTYPHI MHOTOMUKPOHHOTO ITOPAIKA M30-
TPOMHOTO IIEMEHTHOTO KaMHH.

N306peTeHre OTHOCUTCA K COCTaBaM Ha OCHOBE MUHEPAJbHBIX BAKY-
IMUX, TAKUX KaK I[eMeHT, M3BeCTb, I'MIIC WJIM WX CMECHU U MOKeT HaWTu
IpUMeHeHre B IIPOMBIIIIJIEHHOCTHA CTPOUTEJIbHBIX MAaTepPHUAaJIOB IIPU U3TO-
TOBJIeHUMN OeToHa, (huOpodeToHa, IeMEHTHO-BOJOKHUCTLIX CTPOUTEJIbHBIX
MaTepuaJioB, Imudepa, IMTYKATYPKU, OTAEJIOUYHBIX ITIOKPBITUI, B TOM UYKCJE
JenHuHBbI. TeXHUYEeCKUI pe3yabTaT — MOBBIMIeHNE (DUB3NKO-MEeXaHUUYECKUX
XapaKTepUCTUK usneanii [6].
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BeToHEbI 1 cTpouTeIbHBIE PACTBOPHI, IIOJyUEHHLIE 13 IIeMeHTa, U3BEeCTH,
TUIICA WJIM UX CMeceill B pa3JIMYHOM COUeTaHUU, COJepsKalllie B KauecTBe 3a-
IIOJTHUTEJISA IIeCOK, II[e0eHb, I'PaBUi U T. II., OOBIYHO MMEIOT HeJOCTATOUHLIE
JIJISI YCTITITHOM 9K CILIyaTalluy II0OKa3aTeJ N ITPOYHOCTH ITPU PACTAKEHUN U TPe-
IITUHOCTOMKOCTD, a TJIaBHOE, OTJINYAIOTCA HePaBHOMEPHOCTHIO (AHM30TPOITHO-
CTHI0) MEeXaHNUYECKNX CBOMCTB. [ yIpouHeHUs B O€TOHHBLIE KOMIIO3UIINI
BBOJAT CTaJIbHBIE CTEPIKHI AN apMaTypy. sKeie300eToH, MOJIyUYeHHBIH Ta-
KUM 00pasoM, UMeeT JOCTATOUHYIO /IS YCIeITHOM SKCIIyaTalluy ITPOYHOCTb.
OmHako Takue HeJOCTAaTKU, KaK HU3KAas TPEIIMHOCTONKOCTh M aHM30TPOII-
HOCTB 10 KOHITA He YCTPAHSAIOTCA IPU apMUPOBAHUN Kejie300eToOHa, a Koad-
(puIMeHT MCIOIHL30BAHUSA CTAJBHON apMaTyphI He IIpeBbItiaet 4,5 [5].

I[1 TOBBINIEHNS PABHOMEPHOCTH (PU3UKO-MEXAHNUYECKUX CBOICTB IIO
00beMy (TPOIIHOCTH) CTPOUTEIBLHBIX MATEPHIATIOB B KOMIO3UITHH AJIA UX OJIY-
YeHUs BBOJAT AUCIIEPCHO-PacIpeeieHHbIe apMUPYIOIIe 3JIEMEeHThI — CTaJIb-
HbIe, ICKYCCTBEeHHLIEe, acOeCTOBLIE MJIN AepPeBAHHbIe BOJOKHA ((hubphI).

IIpumep 1

B xommosunuio 1 aaa nmonyuenus ¢pubpobeToHa BKJIIOUEH IIEMEHT B Ka-
YyecTBe MUHEPAJbHOTO BSKYIIEro, BOJIA, IIECOK B KAaUecTBe 3AIlOJHUTEJS
u 10 10% oT Macchl KOMIIOBUIIUY CTAaNbHON (pubpsI [7, c. 64]. ¥ pubpobde-
TOHA, U3TOTOBJEHHOTO M3 YKA3aHHOU KOMIIO3UIIUY, YBeJINUYeHa MPOUYHOCTD
IIPU PaCTAKEHUU, IMOBBIIIeHA TPEIUHOCTONKOCTh U CTONKOCTh K MCTHPA-
HUIO, OJHAKO IIPOYHOCTD Ha CyKaTue BhIIle ToJabKo Ha 10—20% .

HenmocTraTok KOMIO3UIIMM B TOM, UTO apMHPOBaHue 0eTOHA CTaJbHON
(pubpoit MPouCXoAUT HA MaKpPOypoBHEe 6e3 M3MeHeHUs CTPYKTYPHI I[eMeHT-
HOT'O KaMH.

IIpumep 2

B cocTaB KomMmosuiiuu 2 B KaueCTBE MHUHEPAJLHOTO BSKYIIETO BBEJIU
25 kr (68 macc.% ) MHHepPaJbHOTO BSMKYIIEro HU3KOM BOLOIOTPEOHOCTH
mapku BHB-100, ToHKOOUCHEPCHBINI IIeMEHT u cylnepmaactuduxarop C-3
(HaTpueBasa COJIb MOJUKOHAEHcaTa HapTAIUHCYIb(POKUCIOT U (popMabe-
rujga, cyiab@ara HATPUSI U HATPUEBOU COJIM JIUTHOCYJIb(MOHOBOM KKCJIOTHI);
B KauecTBe HAIIOJHUTEJS U 3al0JHUTENSI — 56 KI reMaTuTa; TOIOJHUTEIb-
HO KOMIIOBUIINA COAEP:KUT 5 KI CTaJIbHOII (puOPHI B KauecTBe apMUPYIO-
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miero marepuajia. Becero B3aTo 244 macc.d. TeXHOJOTMUYECKUX NO0OABOK Ha
100 macc.u. MUHEPaJIbLHOTO BAMKYIIETO.

IIpumep 3

KoMmmosunusa 3 ajis moJyueHnsa CTPOUTEJIbHBIX MaTepPHaaoB Ha OCHOBE
MHHEPAJbLHOTO BAMKYIIETr0, BRIOPAHHOTO 13 TPYIILI, BKJIIOUAIOIIEH IIeMeHT,
U3BECTh, TUIC (MU UX CMECH) U BOAY, JOHOJHUTEJIHHO COAEPIKUT YIIEPO-
Hble KJacTepbl QPyIIepOruTHOr0 THUIIA C YKCJIOM aTOMOB yriepona 36 u 6o-
Jaee. CooTHOIIIeHEe KOMIIOHEHTOB B KOMIo3uIiuu (Macc. % ) caenyioliee: Mu-
HepaJbHOe Bsakylee 33—77; yriiepoaHble KaacTephbl (PYJAJIEPOUTHOTO THUIA
0,0001-2,0; Boma — ocrajbHOe. B KauecTBe yriIepOAHBIX KJIACTEPOB (PYyJI-
JIEPOUIHOTO TUIA KOMIIOBUIIHA MOKET COAePsKaTh IOJUAUCIIEPCHBIEC yIJje-
POAHBIE HAHOTPYOKM. B KauecTBe yriIepogHBIX KJIACTEPOB (PYJLIEPOUTHOTO
THUIIA OHA MOJKET COAEePIKaTh IIOJUIAPaJbHbIe MHOTOCJIOMHbBIC YIJIEPOLHBIE
HAHOCTPYKTYPBI ¢ MeKcaoeBbIM paccroanueMm 0,34—0,36 uMm u pasmepom
yactur, 60—-200 am. B KauecTBe yryiepoOAHBIX KJACTEPOB (PyJII€pOUIHOTO
THUIIA KOMIO3UIIUA MOYKET COAePKaTh CMeCh IIOJUANCIEPCHBIX YIIEPOSHBIX
HaHOTPYOOK u yieperHa C60. KoMImosuusa MOKeT JOIOJHUTEJIBLHO Comep-
JKaTh TeXHOJOTHUYEeCKHe J0o0aBKU, B3AThbIe B KoamdyecTtBe 100—-250 macc.dq.
Ha 100 Macc.u. MUHEPAJIbLHOTO BAMKYIIEro. YTIJIepOoAHbIe KJIaCTEePhI BBOLAT
B KOMIIO3HUIIMIO 3 B BUEe BOLHOU JUCIIEPCUNA.

B xauecTBe apMUPYIOIINX 3JIeMEHTOB KOMIIO3UIIUA 3 MOXKET COAePKaTh
CTAJIbHYIO apMaTypy, GuOPY pasjaudHbIX BUAOB, CTPYKKY U T.J. APMUPYIO-
IIe 9JIEMEeHTEI elrje 00Jiee YBeJIMUYNBAIOT IIPOYHOCTHEIE IIOKA3aTeJIN, TPeIIn-
HOCTOMKOCTD 1 YAAPHYIO BA3KOCTDL U3JEJIIIA.

ITpumep 4

Komnosunusa 4 gy mojyueHns CTPOUTEJbHBIX MaTePHUAaJJIOB BKJIOYAET
MUuHepaJbHOe Bs:Kylee (IleMeHT, BoAy) u 10 15 macc.% TOHKOBOJOKHICTO-
ro acbecra [8].

ITobaBKa TOHKOBOJOKHICTOT'O acOecTa yBeJInunJja IIPOYHOCTh IPU CKa-
TUU U PaACTAKeHUN nuageans. Makporn3oTpPONHOCTL CBONUCTB 3TOM KOMIIO3U-
U1 BBIIIEe MaKpPOU30TPONIHOCTH cTaneduoOpodeTorna. HegocrarkoMm KoMIo-
3uIuu 4 SBJIsIeTCS OTCYTCTBUE U3MEHEeHUN CTPYKTYPhI IIeMeHTHOTO KaMHH,
YTO IIPOABJISAETCSA B HEBBICOKMX IMOKA3aTeJISIX YIapHOI BA3KOCTH.
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Cnoco6 npurorosnenus moauthnumpoBanHoil cranethnb6po6eTOHHOI
cmecu u moauthuumposannas cranethubpoberoHHas cMechb
ITamenm Né 2214986

Crioco0 mpUroToBJIEHUA MOAM(PUITTPOBAHHOM cTaIe(pruOpoOeTOHHOI CMe-
CH JIJISI JOPOXKHOTO 1 a3POAPOMHOTO CTPOUTEIbCTBA, U3TOTOBJICHII 1 PEMOH-
Ta KOHCTPYKIIMA MOCTOBBIX COOPYKEHMIi, BKJIIOUAIOIINI IIepeMelllnBaHuIe
B CMecCHTeJIe IleMeHTa, 3a0JTHUTEIS, (PUOPHI CTAJIbHOM, JOOABKY 1 BOALI 3a-
TBOPEHMS, OTJINUAIOIIUICA TeM, UTO IPeABaPUTEIbHO OCYIIeCTBIAIOT aKTH-
BAI[MIO B POTOPHO-IIYJILCAIIIOHHOM allllapaTe BOAbl 3ATBOPEHMA C IOJINPYHK-
IUOHAJLHON J00OABKOM 1 YaCThIO IleMeHTa. IIpoaAyKT yKasaHHON aKTUBAI[UNI
IIepeMeIlInBaioT ¢ CYX0i CMechio, IMOJYUeHHOM IIPK IIOCJIeL0BATEILHOM BBe-
JTeHUU B CMECUTEJIb 3alI0JTHUTEJIA, OCTABIIETOCHd IleMeHTa 1 (pruOpHI.

IIpumep 5

Oopasern; COB-T'-II-PITA. CocraB mogudpuinpoBaHHoii cragedudpode-
TOHHOI cMmecu, Kr/m3: nmopraauamnement IIIT «500» — 400; mecok KBapiie-
BBIH M}cp = 2,61 mroTHOCTRIO 2,6 I'/cM? — 848; me0eHb rPAHUTHBINA QPaAKIIUNA
5—20 MM mroTHOCTRIO 2,8 /cm?; pubpa XAPEKC-83 (1% mo oomemy) — 998;
IIMWU]II-4 — 8,2; Boga — 160 1.

IIpu mpuroroBieHUM (PUOPOOETOHHOM CMECH OCYIIECTBJIAIOT aKTHUBAa-
IO BOALI 3aTBopenusd, nooasku [IIMU]-4 u vactu nemenTta (10% mo mac-
ce) B pPOTOPHO-NIIYJIbCAIITMOHHOM aImapare co ckopoctbio 2900 06/MuH, gaJjee
B 0ETOHOCMECHUTEILHLINA Y3€eJ BBOAAT IMOCIeA0BaTeIbLHO II[e0eHb, IIeCOK, IIe-
MeHT, GuOPY U IPOAYKT YKA3aHHON aKTUBAIlIH, IIepeMellInBaHIie OCYyIIecT-
BJISIOT B TeueHue 4—5 MuH.

IIpumep 6

Oopaser; COB-T'-1 - PITA. CoctaB moguduIiinpoBaHHOMI cTagedudpode-
TOHHOI cMecH, KT'/m3: mopraauaiement 11T «500» — 485; mecox KBapIieBbIit
M, = 2,61 miaorHocThIO 2,6 T/cM3 — 1390; pudbpa XAPEKC (1% mo oobe-
my) —100; ITMUT-4 — 10; Boma — 179 1.

IIpu mpuroroBieHnU (pruOPOOETOHHON CMECH OCYIIECTBJISIOT COBMECT-
HYI0O aKTHBaIlUI0 BOJBLI 3aTBopeHUsi, nobaBxku IIMWUJII-4 m yacTu IeMeH-
ta (10% 1o mMacce) B pPOTOPHO-IYJIbCAIIMOHHOM AallllapaTe CO CKOPOCTBLIO
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2900 0o6/muu B TeueHue 40 c. Jlaaee B 6eTOHOCMECUTEILHBIN y3€J BBOILAT
IIOCJIeIOBaTeJIbHO IIECOK, IIeMeHT, (Gubpy 1 IPOAYKT YKa3aHHOM aKTUBAIlUNU
U IIepeMeNInBaT cMech B TeueHne 4—5 MuH. CBOIICTBA ITOJIYUEHHOTO CTaJe-
(pubpobeToHa IpUBEIEHBI B TAOIMIIE 2.

Tabauua 2

PesyabTaThl cepTH(hUKAINOHHBIX HCIIBITAHNN 0€TOHHBIX cMecen
COB-T'-I-PIIA (maptusa 1), COB-T'-II-PIIA (maptusa 2), COB-T'-11
(mapTusa 3) Ha COOTBETCTBHE HOPMATUBHBIM TOKYMEHTaAM

HopmaTtuBHbIE
HaumenoBanue us-
NoNo H/I Ha uc- 3HAYEeHU T PesyapTaTs!
MepsIeMoro oopas- . | IIpumeuanue
n/o T NMBITAaHUA no I'OCT, MCHBITAaHUM
e CHull u TY
1 2 3 4 5 6
Y mo6oyKaansBaeMoCTh TOCT TV 5745-001-
Geronnoit cmecu (V), cm | 10181-2000 [ 01386160-001
CPOB-T-I-PITA 1-4 3-14 COOTBETCTBYET
1 y1—1—1 - y1—3—2
CDOB-T-1I-PIIA 5-9 5—6 COOTBETCTBYeT
y, . =V, .
COBTIL 10-15 12-15 cooTBeTCTBYeT
Vi1t Vsa,
CpenHss ILJIOTHOCTD TOCT TV 5745-001-
Beronnoii cmecu (p), r/em® [ 10181-2000 01386160-001
He MeHee:
COB-T-I-PIIA 2,10-2,30 2,13-2,30 COOTBETCTBYET
Pris*Prs
2 C(I31131-i"-II-11:’31'I2A 2,3—-2,50 2,30-2,60 COOTBETCTBYET
Po-117 Pagos 2,40 2,52-2,57 COOTBETCTBYET
COB-T-11
p3—3—1 - p3—3—2
IIpouHOCTH GeTOHA IPHU T'OCT TY 5745-001-
cxxarnu (R), MIla 10180-90 01386160-001
He HIKe:
COB-T-I-PITA
3 COB-T-1II-PITA
Cepusa 1
R, :+Ry s 40 44,1
e2-1-7 + Tea-1-10 45 49,3 COOTBETCTBYET

HcnblTaHUAM IOJBEePraanuch Ipoobl KayKa0i 6eTOHHOI cMecH, a TaKk:ke o 32 o0pasifa, N3TOTOBJIEH-
HBIX U3 Ka)Kkaoit 6eTonHoii cmecu cepuu 1 (0OB), 2 (CPB), 3 (COB+IIMU]) B mapTuax 1 (MeaKo3epHUCTAA
cMmech), 2, 3 (cMech Ha KpymHoOM 3anoaHurene), PITA — c akTuBamuei Bogbl 1 1o6aBok. Homepa perucrtpa-
nuu o6pasmos ULT «ITHUUC-Tect».
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PubpoOeTOHBI BO3MOYKHO PalMOHAJILHO IIPUMEHATH HIPU BO3BEAEeHUU
MOHOJIMTHBIX KOHCTPYKITNI — aBTOMOOMJIBLHBIX JOPOT, UPPUTAIIMOHHBIX Ka-
HAJIOB, MOCTOBBLIX HACTHJIOB, B3PBIBO- M B3JIOMOYCTOMUYMBEIX COOPYIKEHUI,
BOJOOTOOMHBIX HaM0, éMKOCTeH IJA BOABI U APYTUX KUIKOCTEI; a TaKiKe
U1 OTIEeJIKY TOHHEeJIeH, IPOCTPAHCTBEHHBIX IIOKPLITHI ¥ COOPY KeHnii, 000-
POHHBIX COOPYKEHUM, PEMOHTA MOHOJUTHBIX KOHCTPYKIIHII II0JIOB, JOPOT
U IP.; COOPHBIX 3JEMEHTOB M KOHCTPYKIHI (MKeJIe3HOLOPOKHEIE IINAaJbI,
TPYOOIIPOBOALI, CKJIEIEI, 0AJKM, CTYIIeHH!, CTEHOBBIE IIaHEeJ N, KPOBeJbHbIE
MaHeJan U YepPenunila, MOAYJIM ILJIaBaIOIIUX JOKOB, ILIUTHI aspPOAPOMHBIX,
ITOPOYKHBIX, TPOTYaPHBIX IMOKPBITUN M KpPEIJIeHHH KaHaJloB, KapHU3HBIE
2JIEMEHThI MOCTOB, CBaM, IIIYHT, 00OrpeBaTe/IbHbIE 3JIeMEHThI, 9JIEMEHTHI
IIPOCTPAHCTBEHHBIX IIOKPLITUI U COOPYIKEeHUl, yInuHad QypHUTYpPA); DI
IMepeKJagKN IMOKPBITUHN, IPOMBINIJIEHHBIX II0JIOB, OTHE3AIIUTHOM IITyKa-
TypKu u T. A. [9, 10].

MocTocTpoeHte ABJIAETCA OSHON N3 CAMbIX KOHCEPBATHUBHBIX o0JacTe
CTpouTeJbHOM oTpacau. OGBIYHO Ha COTJIACOBAHNE KaKUX-I1N00 M3MeHeHnH
B KOHCTPYKI[MM MOCTA, KacaloIUXCs CTPOUTENbHBIX MATEPUAJIOB, YXOMUT
MHOTrO JieT. VCK/IIoueHrneM 13 3TOr0 IPaBUJIA CTAa PEKOHCTPYKIIUA MOCTA
yepes Boury B paiione r. KuMmpsl, KoTopas 3akoHumaach B Hosaope 2007 rozga
[11]. IIpumenenue jierkoro ¢pubpodeToHa Kaacca B30 ¢ yBenunuenHO# Ipoy-
HOCTBIO Ha PacCTsAKeHIe IMO3BOJNJI0 CHU3UTh COOCTBEHHBIM BeC MOKPBITUI
0oJiee ueM Ha TpeThb. IIoKprITHE MocTa uepesd pexky BoJsra B r. Kumps!r Tsep-
CKOIi 00JIaCTH BBITIOJIHEHO 13 JIETKOT0 KOHCTPYKIIMOHHOT0 (hrOpobeToHa Ha
OCHOBe 0a3aJIbTOBOM MUKPOGGUOPHI, MOAUPUIIPOBAHHON HaHOKJIACTEPaAMU
yrJjepoza.
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0 HAPALLIUBAHUN UHTENNEKTYANIbHOI0 KAMUTANA
W Er0 3ALLWUTE NYTEM NATEHTOBAHMA

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

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

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

000 «LieHtp HoBbix TexHonorui# «HaHoCTPOUTENBLCTBO» pabGoTaeT B aclieKTe COBPEMEH-
HBIX TeHJeHIUH pasBUTUS MUPOBOH SKOHOMUKH U IIpejJjaraeT BaM KBaau@UIIMPOBaH-
HYI0 BCECTOPOHHIOIO IIOMOIIb B PeIIeHNH CAeYIONIX IpobeM.

MocTaHoBKa M npoBe/ieHHe NepcneKTUBHbIX UCC/Ie0BaHMiA: |
v/ BBIOOp HaIIpaBJIEHUN U Pa3paboOTKa METOAMK IIPOBeJeHusa paboT;
v'  obOpabGorTka u nybumranus (C IeJbI0 PeKJaMbl) pe3yjabTaTOB HCCIELOBAHUII, He
BCKpBIBAIOIIasA HOY-Xay;
maTeHTOBaHUE N300 PEeTeHUI;
crernuajgbHas pa3padoTka n300peTeHui (B caydae He0OXOIMMOCTH).

AR

MNoaroToBKa 3aABOK W NaTeHTOBaHWe Pa3paboOToK: |
BBISIBJIEHIE B Pa3pabd0TKax IIaTeHTOCIOCOOHBIX 9JIEMEHTOB U, B CJaydae UX OTCYT-
CTBUSI, JOIIOJIHEHIE TAKOBBIMH;
opueHTAaIs padoT Ha Cco3laHe TaTeHTOCIIOCOOHOM ITPOAYKITIN;
MMOATOTOBKA 3asIBOYHBIX MaTePHUAJIOB IJId IIOJAYN B ITaTeHTHOE BeJOMCTBO;
MOHUTOPUHT U BeJleHNe MePelnuCcKHy;
3aIUTa 3aABISIEeMBbIX IIOJOXKEeHUI;
cocTaBJjieHre (DOPMYJIbI U300PETEeHUT;
paboThl, CBsIBAHHBIE C IIPOI[ECCOM IIOJauYy 3asIBKHU U IIOJYUYEeHHU IaTeHTa Ha u3o0pe-
TeHue.

<

AV N N NI NN

TexHHyecKoe ConpoBOMAeHMEe npoLecca OLUeHKH CTOMMOCTH
Balwueit HHTENNeKTyaNbHOK COOGCTBEHHOCTH.
LLIMpOKMIA CneKTp paboT No COrNnacoBaHUIO B YaCTH CO3AAHUA
W 3aLUUTbI Bawed MHTENNeKTYaNnbHOH COOCTBEHHOCTH.

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

HAYYHO-TEXHUYECKAS JINTEPATYPA.
HAHOMATEPUAJIbI U HAHOTEXHOJOI UK

SCIENTIFIC AND TECHNICAL LITERATURE.
NANOMATERIALS AND NANOTECHNOLOGIES

IIpuBenena napopmManusg 0 KHUTaxX IO HAHOMaTepHuaJiaM U HAHOTEeXHOJIOTH-
M, kotopslie npeaigaraet 000 «Texurdopm».

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

Karouessie cioBa: HaHOMATEPUAIbl, HAHOMUP, HAHO- ¥ MUKPOKPUCTALIINYECKLE
MaTepUasbl, HAHOTEXHOJIOTUM, HAHOOO'EKThI, HAHOTPYOKM, HAHOUACTUILBI, HAHO(OPMO-
o0pas3oBaHNE, HAHOCTPYKTYPHI.

Key-words: nanomaterials, nanoworld, nano- and microcrystalline materials,
nanotechnologies, nanoobjects, nanotubes, nanoparticles, nanoshaping, nano-
structures.
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Hanomatepuanni
C.B. Jlobamkun

B kuure (2007 r., 44 cTp.) paccCMOTPEHBI YCJIOBUS
IMOJIYUYeHU A, CTPYKTypa U CBOMCTBA 00'bEMHBIX HAHO-
MaTepuaJioB, IIOJYYEeHHBIX METOAOM WHTEHCUBHOM
maactuueckon medopmanuu (UIII), sakarouaromnieM-
cA B 1e()OPMUPOBAHUU B BHICOKOI CTEIIEHU MPU OTHO-
CUTEJbHO HUBKMUX TeMmmeparypax (aumxe 0,3-0,4 T )
B YCJOBUSAX BBICOKOTO IIPUJIOKEHHOTO naByieHus. Me-
ton WIII saBaserca Hambojiee MePCHEKTUBHBIM IJIA
IMOJIYYeHUSA MACCUBHBIX OECIIOPUCTBHIX HAHO- W CYO-
MHUKPOKPHUCTAJJINUYECKUX METAJIJIOB M cljaaBoB. Pac-
CMOTPEHBI TaKKe 0COOeHHOCTU PAa3JIMUYHBIX CIIOCOOOB
UII, ycaoBusa JOCTUMKEHNSA CBEPXBBICOKUX CTeIleHel nedopMmaliuu, 3aKo-
HOMEPHOCTH CTPYKTypoobpaszoBanus npu I B 3aBUCUMOCTH OT CTEIIeHH,
CKOPOCTH W TeMIlepaTyphl medopManuu, gaBiaeHud. [lokasaHo, 4To moay-
YyeHNe HAHO- U CYOMUKPOKPHUCTAJLJINUECKOTO COCTOAHUSA B KOHCTPYKITMOH-
HBIX MaTepHuajiaX OTKPbIBAeT YHUKAJbHBIE BOBMOMKHOCTH IJIS MOJYUEHU S
HOBOT'O YPOBHS MeXaHUUYECKNX CBONCTB: CBEPXIPOUYHOCTH IIPU JOCTATOUHO
BBICOKOM YPOBHE MJIACTUYHOCTH, TBEPAOCTU, HU3SKOTEMIIePATyPHON U BHI-
COKOCKOPOCTHOI CBEPXIIJIACTUYHOCTHU, MAaJiO- ¥ MHOTOIIMKJIOBO yCTaJIO-
CTHU, UBHOCOCTONKOCTM.

IIpegHaszHaueHO AJIA CTYAEHTOB, 00YUYAIOIIUXCA 110 HAIIpaBJIeHUI0 «Du-
3UKa» U clenuajbHOCTAM « HaHoMaTepuaibl» n «PU3Ka METAJIIOB» .

Mukpo- ¥ HAHOTEXHOJIOrMM NNEHOYHbIX FreTepoKoMNno3uLuii
I'Jl. Kysueuos, C.B. Cumaxun, J[.H. Jlemuenrkosa

B mammoii kaure (2008 r., 281 cTp.) pacCMOTPEHBI TeXHOJIOTHTYECKIE
MPUHITUIIEI OPTaHU3A Y U (PYHKIITMOHNPOBAHUSI MUKPO- M1 HAHOPA3MEPHBIX
CJIOUCTBIX TeTepoKomIo3uliuii. IIpoaHaan3upoBaHbl (PU3UKO-XMMUUYECKIIE
OCHOBBI 1 IPUMeHeHuA MmeToa Jleurmiopa—bBJiog:keTT, I11a3MOXIMIYECKOT0
1 BaKyyM-IIJIa3MEeHHOTO OCAXKAeHUA 1 00pabOTKI MUKPO- M HAHOPa3MEPHBIX
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rerepokoMmmno3uliuii. IlpuBeners ocobeHHOCTH (hopMU-
POBaHUS TOMOJIOTUY MUKPOCXEM C IPUMEeHEeHNEM Hepas-
pYILIAIOIIUX METOA0B KOHTPOJIsA. IIpuBeneHbl pe3yabTa-
THI OOCYJKIEHUS U aHAJM3a OCOOEHHOCTE! TeXHOJOTUU
MOJIEKYJIApHO-IyueBoir 1 MOC-ruapuIHON SOUTAKCUI
IMOJIYIIPOBOAHUKOBBIX coeMHEeHU . VIaMepeHbl OCHOBBI
CUHTEe3a CBEPXPEIIEeTOK aJIMa30MoJ00HBIX IITTPOKO30H-
HBIX TOHKOIIJIEHOYHBIX MAaTEpPUAJIOB M CTPYKTYPHOO-
pUEeHTHUPOBaHHOrO u3oMoppusma. PaccmarpuBaroTcs
0CO0EHHOCTH JUTOrpad)muecKUX METOJIO0B U IPUMEPbI
CO3JaHWA MUKPO- 1 HAHOPA3MEPHBIX IPUOOPOB.

HaHotexHonorumu
Y. ITyn-ma., P. Oyanc

L Je—

IIepBoe pykoBoactso (2010 r., 376 cTp.) Ha pyc-
CKOM fA3BIKE, I'ie ONMCAHbI CTPYKTypa U CBOMCTBA HAa-
HOMATEPUAJIOB, OT TBEPIOTEIbHBIX 10 OMOJOTUUYECKUX
00beKTOB. VcuepmbIBaloIlle WM3JI0KEHBI TEXHOJIOTUU
M3TOTOBJIEHUA W METOIbl MCCJENOBAHUA HAHOCTPYK-
TYP, BOSMOYKHOCTY IPUMEHEHUS — OT OIITO3JIeKTPOHM-
KU 0 KaTajini3a 1 OMOTEeXHOJIOT .

IIsaToe n3maHMe HOMOJHEHO MaTepHUaiaMu II0 Me-
TOAUUYECKUM acleKTaM <«HWHIYCTPUSA HAHOCUCTEeM»
1 «IPUMEeHeHUe HAaHOTPYOOK B BJIEKTPOHUKE» .

YueOHUK aApecoBaH MIMPOKOMY KPYTy HAYUYHBIX

PabOTHUKOB, MHKEHEPOB-3JIEeKTPOHIIINKOB, CIEIHUAJNCTOB B 00JIaCTH XU-
MHUUYECKUX U OMOTEeXHOJIOTUM.

fMpoueccbl MUKPO- U HAHOTEXHONOrUM.
WoHHO-nNna3mMeHHble npoyecchl
I'Jl. Kysueuos, C.I1. Kypouka, A.P. Kywkos

B mocob6uu (2007 r., 142 cTp.) npuBeaeHb JabopaTOPHbIe PAOOTHI IO
MOHHO-IIJIA3MEHHBIM IIpOIleccaM M TeXHOJOTHAM, JTaHbl METOAUKHN pacue-
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Ta Pas3IMUHBIX ITPOIECCOB 00PAabOTKM TOHKUX ILJIEHOK
1 NOKpbITUii. PaccMoTpeHsbl caenyolne aclIeKThl: Ha-
HeceHle IJEeHOK MarHeTPOHHBIM pPacHblIeHUMeM MUIIIe-
Hel; (hopMUpPOBaHNE METAJLINUECKUX IIJIEHOK METOIOM
KaTOOHOTO pPAacCIbLIeHUs; MCCJIEeIOBaHME 3aKOHOMEpP-
HOCTeM OJEeKTPOHHON OSMUMCCUM TPU HNOHHO-JIYUYeBOM
TpaBJeHNN HAHOPa3sMEPHBIX T'eTEPOCTPYKTYP; HUCCJIE-
IOBaHUe pacipeneJeHnsa TOJNIUHEI IIJIEHOK II0 TOBepX-
HOCTU HOIJIOKKM U UX CTPYKTYPHBIX IIapaMeTPOB IpU
MOHHOM PAaCIIbIJIEHNU MUIIIeHEeH C TOMOIIbIO MCTOUYHIKA
Kaypmana; ncciemoBanme yrjaoBOM 3aBUCUMOCTHU CKO-
POCTH MOHHO-JIYUEBOT'O PACIBLLIEHUS MUIINEHUN U TPaBJIeHUSA IIOBEPXHOCTU
MOAJIOKEK; 2JIEKTPOMCKPOBOE HaHECEeHNEe MOKPBITUI; IJIa3MOXUMUUYECKOe
TpaBJeHNE TUIJIEKTPUUECKUX IIJI€HOK.

®u3uka CBY BakyymMHO-nNa3MeHHbIX HAHOTEXHONOr N
P.K.Apapos

B krure (2009 r., 216 cTp.) 0003HaUYEHBI 1 HACKOJIb-
KO BO3MOJKHO IIOJIHO PACKPBITHI COBPEMEHHEBIE TeHIeHITU !
U1 IOAXOAbI B pa3paboTKe cBepxBbIicoTouacToTHOTO (CBY)
ILJIa3MOXMMHUYECKOT0 000PYIOBaHUSA 1 HAHOTEXHOJIOTHUI
Ha ero ocHoBe. MajgaraioTcss mMaTeMaTHdYecKas TEOPUs
In(PPY3MOHHBIX IIPOIIECCOB M OCHOBLI TEOPUHU ILIA3MbI
ra30BOT0 pas3psja B MAarHUTHOM II0JIe, OIIMCAHBI IIPHMe-
HsieMble METOJBLI PeIlleH’s CTOXacCTUUecKux auddepeH-
UaJbHBIX YypaBHeHUN 1 ypaBHeHn1 @okKepa—Ilnanka—
Kosnmoroposa. IlpuBemeHbl 0000IIeHNEe U CHUCTEMHOE
M3JI0KeHIe ONbITA 11 Pe3yJIbTATOB II0 pa3dpadoTKe (pus3uKo-
TeXHUUYECKUX OCHOB HOBBLIX THUIIOB MUKPOBOJIHOBBIX ILIa3-
MEHHBIX YCTPOMCTB, Pe3yJIbTaThl IPAKTUYECKOTO NCIIOJIHL30BAHUA padpaboTaH-
HBIX MUKPOBOJHOBBIX ICTOUHUKOB ILJIa3MBbI.

MaTepuaabl KHUTH MOTYT OBITH 3a/I€MICTBOBAHEI B yUueOHOM IIPOIlecce B Ka-
YeCTBE CIEIIKYPCOB MJIU CIEIICEMUHAPOB IJIA CTYAEHTOB By30B COOTBETCTBYIO-
mero npopuiis.
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Nanob\%

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

ITomumo KHUT, IMIpeacTaBJI€eHHBIX B MarasmuHe, Bs1 MoskeTe OCTAaBUTH 3a-
ABRY Ha MHTepecCcyiue usgauomud, u Bam OKAMYT IIOMOIIIb B UX ITIOMCKE U IIPpHu-

oOpeTeHum.

KonTaxkTHasa uaopManud 1 nepenucku: e-mail: mail@tbooks.ru
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Mlepeyenb Tpe6oBanuii K othopmneHuo maTepnanos
U YCNOBMA NpeAcTaBNeHnsa cTated gna nyonukayuu

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

O6wue Tpe6oBaHusA

1. ABTOpPBHI IPEeACTABIAIOT B PeIaKI[HIO:

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

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

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

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

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

4. Ins pasMellleHus CTaThbU B :KypHaJIe HeoOXOAMMO pacmedaTaThb pas-
MeIlleHHYI0 Ha caiTe (IIOJYyUYeHHYIO II0 3aIlIpoCy U3 PeJaKI[uN) KBUTAHITIIO 1
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onaaTuth ee B Coepbanke. OTCKaHNPOBAB OIJIAYEHHYIO0 KBUTAHITUIO C OTMET-
Kot 0aHKa 00 oIlIaTe, HyKHO COXPAaHUTHL ee Kak rpaduuecKkuit paiia (mrpes-
MMOUYTUTEJBLHO B (popMaTe .jpg) 1 IPUCJIATH B PeJAKIINIO B 9JIEKTPOHHOM BH/Ie
BMeECTe CO CTaThel.

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

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

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

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

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

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

e )0
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NMpunoxenne 1

lipaBuna ocopmnenus marepuanos

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

TeKcT cTaThu.

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

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

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

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

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

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

BubauorpaduuyecKkuii ciucok npuBoauTcsa 12 Kr.

I'padpuuecrkoe ohopmiieHNe CTAThHU.

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

0 V)
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«  I'padpuku, pucyHku u pororpadu BCTABJIAIOTCA B TEKCT IIOCJIE II€PBOTO
VIIOMUHAHUA O HUX B YIOOHOM JIJIs aBTOpPa BUIE.

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

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

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

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

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

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

3. Odopmiaenue MogyJie.

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

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

CTpykTypa cTathu

VIK

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

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

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

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

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

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

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

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

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

* IJIsT aBTOPOB 13-3a py0Oeska
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Mpunoxenne 3

Ocdopmnenune 6uébnuorpacthnyeckux ccbinok

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

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

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

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

Ily6aukamum B HoMepax:

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

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

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

2. OnmucaHue KHUTH OTHOTO aBTOpa

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

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

duankos H.{. Pusuueckasa xuMusa HeBOAHBIX pacTBopoB / H. 1. duan-
koB, A. H. iJKuromupcknii, 10. H. Tapaceunko. JI.: Xumusa, Jleauuurp. orx.,
1973. 376 c.

e ] ()
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3. OnmucaHue KHUTH YeThIpeX U 0oJiee aBTOPOB

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

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

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

4. OnucaHue CTaThH U3 JKyPHAJIA

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

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

5. OnmucaHue CTaThM U3 MPOTOJIKAIOMIETOCT NU3TaHUS

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

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

6. OnucaHue cTaThu U3 HEMMEPUOIUUYECKOTO COOPHUKA

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

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

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

7. OnucaHue CTaThu U3 MHOTOTOMHOIO M3TaHU I

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

Acmyc B. Merapusuka Apucrorensa // Apucroreib: cod. B 4-x T. M.,
1975. T. 1. C. 5-50.

N
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8. Onmucanue muccepramui
lamroxmua T.I'. Momuduramusa csoiictB IIBX B mporecce cumuTesa:
nuc. ... kaag. xuM. Hayk: 02.00.06. H. Hosropog, 1999. 109 c.

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

10. OnucaHue JeMOHNPOBAHHBIX HAYYHBIX PadbOT

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

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

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

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

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

12. Onucanue otrueroB o HUP

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

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

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

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

CTpyKTypa peueH3nn Ha cTaTblio

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

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

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

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

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

B 1esiom peneH3usd T0JIKHA OTPAYKATDH MOJTHOTY OCBEIIEeHUS ITPO0JIeMBbI,
paccMaTpuBaeMoOil B cTaThe.
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Pemaxmusa
I'naBHBIN pegakTOp IOKTOP TeXH. HaYK, npodeccop B.B. I'ycen
3aM. IJIaBHOTO peJaKTopa E.[l. BerombiTIiEeBa
KoHcy/IbTaHTEI: IOKTOP TeXH. HayK, mpodeccop U.®. 'oruapeBuu
Kaga. TexH. HayK B.II. Kyssmuna
KypHaaucThI: N.A. JKuxapea
IO0.JI. JIuntaeBa
HuzaiiH 1 BepcTKa A.C. Pe3nuueHKO
IlepeBon C.P. MymuHOBa

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

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

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

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

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

PEIUCTPALMOHHOE CBUJETE/IBCTBO
N30

Kammoit HayuHO# TyOIMKAIIUY B 3JI€KTPOHHOM M3IaHUM IPHUCBAUBAETCSI YHUKAJIBHBIA UIEeH-
TUPUKAITMOHHBIN HOMEP, KOTOPBIN AOJKeH OBITh BKJIOUEH B OmMOJIMOrpa)muecKyo CCHIIKY Ha
nyosaukanuio. [lyommkanmm B sJIEKTPOHHBIX HAYYHBIX W3AAHUAX YUUTBHIBAIOTCA IIPU 3aIUTE
nuccepranuii (IpUCBOEHNY YUEHOTO 3BaHUA) IPU YCIOBUU YKAa3aHUA B MaTepuaiax aTTeCcTalu-
OHHOTO Jiejla HOMepa perucrpanuu sjaekTpoHHoro uaganuda B HTI «MudpopmperucTp» u ujeH-
TUPUKAITMOHHOTO HOMepa Imyosmmkanuu, npucBauBaemMbrix HTI «ubopmpeructp». Pegakmus
BeIchLIaeT aBTopam crupaBKy HTI «MudopmperucTp» ¢ naeHTU(PUKAIIMOHHOTO HOMepa my0JIu-
kamuu. Kpome TOoro, 3aperucTpupoBaHHBIE MyOJUKAIINU IIpeacTaBiaeHbl B « MHpOpMaTmOHHOM
OroJIIeTeHe 3JIeKTPOHHBIX HAYYHBIX U3aHUN» , pasMelienHoM Ha caiite HTII « Aadopmpeructp»
(http://www.inforeg.ru).

e ]
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«HaHOTeXHOJIOTUN B CTPOUTEIHCTBE: HAYUHBIH HHTEepHET-:KypPHAJ» BKIUEH B CHCTEMY
Poccuiickoro mHIeKca HAYYHOTO IIUTHPOBAHUA, OCHOBHAA MHMOPMAIUA O CTAThbAX pasMelra-
eTcd Ha caiite HayuHoii aaekTpouHoi 6ubimnoreku (Www. elibrary.ru), BHeceH B Me:KIyHAPOI-
HYIO CHCTeMY JaHHBIX M0 nmepuognueckum udnaunuam (MCIIIN) mexxayrapoguoro Ileatpa ISSN
(2075-8545) B r. Ilapuixe (PpaHIua), YTO MO3BOJISIET BHAUUTETHHO PACIIUPUTH YUTATEIHCKYIO
ayIUTOPUIO.

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

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

Yupenureis U U3IaTENb JKypHAJIa
000 «ITHT «HanoCtpouteabcTBO»

laTa omy0IMKOBaHU S
10 HOs26ps1 2010 1.

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

MHUHHUMAJIBHBIE CUCTEMHBIE TPEBOBAHHU A, HEOBXOJHUMBIE JIS JOCTYIIA K U3JAHHUIO:

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

e 5
http://nanobuild.ru/magazine/nb/Nanobuild_5_2010.pdf K CofiepXKaHuio



