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OAO «MOCKOBCKUM KOMUTET II0 HayKe U TeXHOJOTUAM» , JOKTOP TeXHUUYECKUX HAYK,
npodeccop

TEJIUYEHEKO Baaepuit UBanoBu4 — pexrop MI'CY, akagemux PAACH,
3aCJYyKeHHBIN AedATeJb HayKu P®, TOKTOpP TeEXHUYECKUX HAYK, mpodeccop
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IOKTOP TeXHNYECKUX HAYK, IIpodeccop



2009 - Tom 1 - N24 /2009 - Vol.1 - no. 4 Nanobm
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THE 157 INTERNATIONAL THEORETICAL AND PRACTICAL ONLINE-
CONFERENCE «APPLICATION OF NANOTECHNOLOGIES IN CONSTRUCTION

INDUSTRY>»
(8-9 DESEMBER, 2009)

GUSEYV Boris Vladimirovich, co-chairman of conference committee, president of Russian
and International Academies of Engineering, corresponding member of RAS,

expert of SC «Rosnanotech», Doctor of engineering, professor, Russian Federation
TELICHENKO Valerij Ivanovich, co-chairman of conference committee, rector of MSUCE,
Acad RAASN, Doctor of Engineering, professor, Russian Federation

Conference committee

BAZHENOYV Yurij Mikhailovich — Director of MSUCE’s SEC on nanotechnologies, Academician

of REA, Member of the RAACS, Doctor of Engineering, Professor;

ZVEZDOV Andrej Ivanovich — President of the association «Reinforced concrete»,

the 1st Vice-president of Russian Engineering Academy, Member of REA and IEA,

Honored constructor of Russia, Doctor of Engineering, Professor;

KOROL Elena Anatolievna — MSUCE prorector on scientific work, Member of REA, Corresponding
member of the RAACS, Doctor of Engineering, Professor;

SHAKHPAZOYV Evgenij Khristoforovich — Director general of FSUE «Bardin CSRIchermet»,
Academician of REA, Honored metallurgist of Russia, USSR and RF Government rewards laureate,
Doctor of Engineering, Professor

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf K cofiepXXaHuio
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Scientific Internet-journal «Nanotechnologies in construction» (www.nano
build.ru) together with Internet-portal NanoNewsNet (www.nanonewsnet.ru) held
the 1st International theoretical and practical online-conference «Application
of nanotechnologies in construction industry». Russian leading scientists and
specialists of Russian Academy of Engineering, Russian Academy of Architecture
and Construction Sciences, Russian corporation on nanotechnologies, Moscow State
University of Civil Engineering, Perm State Technical University, Samara State
University of Architecture and Engineering, Rostov State Construction University,
Voronezh State University of Architecture and Civil Engineering, Scientific and
technical center of «Applied nanotechnologies» (Saint Petersburg), International
Academy of Engineering, International union of experts and laboratories on testing of
construction materials, systems and structures (RILEM), company «Optim Consult»
(Guangzhou, The People’s Republic of China), Research center «Nanoscience and
nanotechnology» of National Autonomous University of Mexico, Belorussia State
Agricultural Technical University and others participated in this event.

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

Me:xayHapoaHasd Hay4YHO-IIPaK- he 1°* International theoretic-

Tuyeckasa online-koHpepeHITUS al and practical online-confer-

«I[IpuMeHeHe HAHOTEXHOJIOTUI B CTPO- ence «Application of nanotechnologies

UTEJbCTBE» IIPOBOAMJIACH CJIEIYIOIIM in construction industry» was carried
11

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf K copiepXaHuio
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ob6paszom. Opranmu3aTopbl 3ayCTUJIU Me-
xauu3M online-koupepeunuu. Iloceru-
Teau cauToB (www.nanonewsnet.ru u
www.nanobuild.ru) cMoram 3amaBaThb
BOIIPOCHI YUACTHUKAM KOH(EpPEHIIUU He-
IIOCPEICTBEHHO HA cCaiTe WWW.Nnanonews-
net.ru, a Tak!ke IO 3JIEKTPOHHON II0UYTe
(e-mail: info@nanobuild.ru u e-mail:
empirv@mail.ru). OpreoMuTeT 0606
BOIIPOCHI W HAINPaBWJ UX YYaCTHUKAM.
IIpenmaraem Baimemy BHUMaHWIO OTBETHI
YYaCTHUKOB KOH(EPEeHIIUU Ha BOIIPOCHI
oceTUTesJel HAllluX CalTOB.

Nanobtﬁd\@

out in the following way. Organizers la-
unched 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@meail.ru). Organizing committ-
ee had summarized and sent the questions
to participants to answer.

I'YCEB B.B.,
compeacenaTreab OPrKo-
MHUTEeTa KOH(pepeHInu,
npes3unest Poccuiickoii
u MeskgyHapogHOM
MHKeHEePHBIX aKaJeMui,
ui.-kopp. PAH, skxcnept
T'K «PocHaHoTex»,
IOKTOP TeXH. HAYK,
npodeccop

Kakue marepuaapl B CTPOMTENb-
cTBe HauboJee MepCIeKTUBHBI AJI9 HaHO-

CTPYKTYPUPOBAHUA?
[FO.B. CumopeHKo, KaHA. TeXH. HAYK,
IomeHT Kadenpsl « CTponTeIbHbIE MATEPUAIEI»
CaMapCKOro rocyapCTBEHHOr0 apXUTEKTYPHO-
CTPOUTEJIHLHOTO YHABEPCUTETA (BOIIPOC IIOIYUEH
1o e-mail: info@nanobuild.ru)]

HanocTpyKTypuUpOBaTh KeJjlaTellb-
HO MaTepuajbl MacCoOBOTO IIPUMeHEHU,
Takue Kaxk 0eTOH, MeTaJlsl, KOMIO3UIU-
OHHBIE MaTepuajbl Ha OCHOBE BOJOKOH
(YyriepomHbIX, apaMUAHBIX, 023aIbTOBBIX
u 1pyrux). X0oTs 3TO ITOKAa CJIOMKHO, HO HAJ
9TO# mpobJieMoii Haao paboTaTh.

HauGosee s(h@PeKTUBHBIM HaIIpaB-
JeH’eM B HaCTOANIMU MOMEHT SBJISAETCS
HaKOIIJIEeHHe 3HaHHfI 1 OIIbITa IIO IIOJIY-
YeHUI0O HAHOAUCIIEPCHBIX SMYJIbCUMN U CYy-

GUSEV B.V., co-chairman of
conference committee, the president
of Russian and International
engineering academies,
corresponding member of RAS,
expert of The Russian Corporation
of Nanotechnologies, Doctor

of engineering, professor

What kinds of building materials

are likely to be nanostructured?
[Y.V. Sidorenko, Ph.D. in engineering,
assistant professor of Construction Materi-
als Department of Samara State University of
Architecture and Engineering (the question was
received by email: info@nanobuild.ru) ]

Itis desirable to nanostructure mass
application materials such as concrete,
metal, composite materials on the basis
of fibres (carbonic, aramid, basalt and
other). Although now it is difficult, but
this problem has to be developed.

Today the most effective direction
is accumulation of knowledge and expe-
rience in obtaining nanodispersed emul-
sions and suspensions. This will allow to
develop the principles of nanodispersion

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf

K copepXxaHuiro
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CIIEH3UH. ITO MO3BOJIUT pas3pabaTbIBaTh
MIPUHITUIIEI HAHOAWCIIEPTUPOBAHUA IJIA
IMOJIyUYeHUST HAHOAUCIIEPCHBIX ITOKPBITUM
M OJHOPOOHBIX HEPACCJIAUBAIOIIUXCS
AMYJIbCUM, KOTOPbIE MOTYT OBITH IIEPBUY-
HBIMU COCTABJIAIOIIUMU JIJIs JAKOB, Kpa-
COK U IIMPOKOTO0 CIIEKTPa 3alUTHBIX Ma-
TepuajoB (OTHEe3AIUTHBIX,, BaIITUTHBIX OT
paguanuu u T. I.).

Kakue HaHoTexHoJOTHH, MO Baire-
MY MHEHUIO, MOTYT OBITh MCIIOJIb30BaHbI
TIPU IIPOM3BOACTBE CTPOUTEJIbHBIX MaTe-

puajoB?
[EBrenuii (Bompoc moJIyueH ¢ caiita
www.nanonewsnet.ru)]

MoryT nOpUMeHATLCA BaKYyMHBIE,
Ja3epHble, KPUOTeHHbIe TeXHOJOTUMN, HO
9TO JOPOro, YUYUTHIBAsI HEOOXOAMMOCTH
HMCIIOJIb30BAHUA JIEIIEeBLIX IPOAYKTOB IJIs
MacCOBOT'O CTPOUTEIBCTBA.

B Hacrosmiee BpeMsA IIpPeACTaBJIA-
eTcsd BAYKHBIM COCPENOTOUMTCA Ha XU-
MHUUYECKUX IIPOIleccax THUIIA «30Jb-TeJIb»
U TeXHOJOTUAX, MCIOJL3YVIOIIUX MexXa-
HUYeCKHe IMPUHIIUOBLI U1 METOALI MUKPO-
B3PBIBOB.

Kakue mnpoYHOCTHBIE IIOKa3aTeNHu
IJIA 0€TOHOB MOTYT OBITh IOJyY€HbI IIPU

NMpUMEeHEeHUH HAHOTeXHOJIOTH 1 ?
[H.A. ITamunnes (BOIPOC IOJIyUeH
o e-mail: info@nanobuild.ru)]

HyMmaro, 4TO B TeUueHUe OJIMIKANIITINX
5 J1leT MOJKeT OBITH JOCTUTHYTA ITPOYHOCTD
nopagka 300 MIIa. 9o moutu B 10 pas
MIPEBHIINIAET CPEIHIOI IMPOYHOCTH KOH-
CTPYKIIMOHHBIX 0eToHOB. ITo mosroseuno-
CTH MOKHO IIPEAIIOJIOKUTHh IOKAa3aTesu
1mo Mmopo3socToiiKkocTu 6osiee 3000 MUKIOB
3aMOpaKMBaHUA U OTTauBaHus. Takue
0eTOHBI ¢ MUHUMAJHLHON IIOPUCTOCTHIO
Iaske B MOPCKOM BOJIe MOTYT IIPOCIYKUTH
6osee 100 mer.

Nanobtﬁd\@

in order to obtain nanodispersed coatings
and homogeneous noncreaming emulsio-
ns which could become initial component
for lacquers, paints and a wide variety of
protective materials (fire-proofing, radi-
ation-proofing, etc.).

What kinds of nanotechnologies
according to your opinion can be used to

produce constructional materials?
[Evgenij (the question was received from
www.nanonewsnet.ru )]

Vacuum, laser, cryogenic technolo-
gies can be used but they are expensive
especially if we consider the need to em-
ploy cheap products for mass construct-
ion.

At the moment it is of great impo-
rtance to focus on chemical processes of
«ash-gel» type and technologies using
mechanical principles and microexplosi-
on methods.

What concrete strength character-
istics can be obtained due to nanotechn-
ologies?

[N.I. Pashintsev (the question was
received by e-mail: info@nanobuild.ru)]

I think that in the nearest 5 years
the strength of approximately 300 MPa
can be achieved. This is nearly 10 times
more then average strength of structural
concretes. As for durability, frost resis-
tance characteristics are supposed to be
more then 300 freezing and melting cyc-
les. These types of concrete with minim-
al porosity even in sea water could serve
more then 100 years.

http://manobuild.ru/magazine/nb/Nanobuild_4_2009.pdf

K copepXxaHuiro
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TEJIMYEHKO B.H.,
compeaceaaTeb
OPrKOMHUTETA
KOH(epeHII N,
pexrop MI'CY,
axagemux PAACH,
JOKTOP TeXH. HAYK,
npodgeccop

YTo m0oKHO HM3MEHHUTHCA B o0pa-
30BaTEeJILHOM IIpoIlecce NJIA YCIIeIIHOTO
BHEAPEHNA HAHOTEXHOJIOTMM B CTPOH-

TeJbCcTBE?
[C. Ily3anoB, acnupaHT IIlepMcKoOro rocy-
IapCTBEHHOI'0 TEXHUYECKOro yHuBepcurera (Bo-
Ipoc nosydeH 1o e-mail: info@nanobuild.ru)]

OCHOBHBIM YCJIOBUEM YCIEIITHOTO
BHEJPEeHUA HAHOTEXHOJIOTUH B CTPOU-
TeJIbCTBE ABJIAETCSA MOJAepHU3anusA obpa-
30BaTeJBHOIO IIpoIlecca B 3TOH obJjacTu.
IIpuMeHeHe HAHOTEXHOJIOTUH B CTPO-
UTEJBbHOM IIPOM3BOJICTBE YBEJIWUYUBAET
mOTPeOHOCT, B  BBICOKOKBAJIU(DUIIUPO-
BaHHBIX Kajapax. MeXIncIunanHapHbIN
XapaKTep HAHOTEXHOJOTMH ¥ UX AWHA-
MHUYHOE pas3BUTHE OIPeNeAT HOBBIE
oAXOoAbl K 00pa30BaHUIO U B IIEPBYIO OUe-
penb TOpeamnoJiaraloT ero HeMpepbIBHBIN
XapaKTep W AOCTYIHOCTh, YTO B TEpPPU-
TOpHaJbHBIX MacinTabax Poccuu HeBO3-
MOJKHO 0€e3 CO3TaHUsA OTKPBITOU CETU IVIC-
TAHIIMOHHOT'O 00Pa30BaHMA.

HoBbie mogxoabl TPeOYIOT U HOBBIX
o0pa3oBaTeJIbHBIX CTAHAAPTOB, YUEOHBIX
mporpaMM W METOAWK O0ydYeHUsA, HalpaB-
JIEHHBIX, B IIEPBYIO OUepelb, HA Pa3BUTHE
CUCTEMHOTO MEXKAVCIIUILINHAPHOTO TIOM-
xoma. Peanusanua sTux uupen mSOJKHA
IPUBECTH K HUBEJVWPOBAHMWIO o0Opa3oBa-
TeJIbHBIX TPaHUI] MEKAY OUYHBIM, BeUep-
HUM ¥ 3a0YHBIM OOy4YeHHWEM W IIpeJocTa-
BHUTH O0YYAIOIIUMCS CBOOOIHBIN JOCTYII K
B3aHATUAM C JIYUIIUMHU IIPEIofaBaTeIAMU

Nanobtﬁd\@

TELICHENKO V.1,

co-chairman of conference committee,
rector of MSUCE, member of Russian
Academy of Architecture and
Construction Sciences, Doctor

of Engineering, professor

What should be changed in educa-
tional process to implement nanotechn-
ologies in construction industry succes-
sfully?

[S. Puzanov, post-graduate student of Perm
State Technical University (the question was
received by e-mail: info@nanobuild.ru)]

The main condition providing the
successful implementation of nanote-
chnologies in construction industry is
modernization of educational process in
construction sphere. The application of
nanotechnologies in building production
demands for highly skilled personnel. In-
terdisciplinary characteristic of nanote-
chnologies and their rapid development
determine new approaches to the educat-
ion and first of all assume its continuous
availability which, taking into consider-
ation Russian vast territory is impossib-
le to be accomplished without foundation
of open network of distance educational
technologies.

New approaches require also new
educational standards, educational pro-
grammes and techniques primarily aim-
ed at system interdisciplinary approach
development. Fulfilment of these ideas
should lead us to eliminate the educatio-
nal limits between full-time, evening and
postal tutition and provide any Russian
student regardless of his residence with
free access to studies with the best lect-
urers. This form of distance education

S 14

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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IL1s1 Jiro0oro rpaskaannaa Poccun, He3aBU-
CHMO OT ero MecTa Ipo:kuBaHuA. JlaHHaA
(hopma cucTeMBl IMCTAaHIITMOHHOTO 00PAa30-
BaHUA 3((PEeKTUBHO peasusyercsa Ha 0ase
oTKpbeITON cetu MI'CY, B KOTOPYIO BKJIIO-
YeHbI MHOTOUMCJIEHHBIE BY3bl — HAPTHEPHI
Acconuanuu ctpouTesibHBIX By30B (ACB).

Kakue yueOHBIE TPOTPAMMBI SABJIA-
I0TCA Han0oJiee MPOrpecCUBHBIMHU M IIeP-
CIIEKTUBHBIMH B IIJIAHE MOATOTOBKH CIIe-
I[HAJTHUCTOB-HAHOTEXHOJIOTOB B 00JIACTH

cTpouTeabCcTBA?
[A. Ceunn (Bompoc ¢ caiiTa
www.nanonewsnet.ru)]

B MI'CY cdopmupoBaHa MaTepu-
aJIbHO-TeXHWUYEeCKasa Oasa JId BeJeHUA
Hay4YHO-00pas3oBaTeJbHOTO IIpoIecca B
o0JlacT HAHOTEXHOJIOTUI U HaHOMAaTepu-
ayioB. PaszpaboraH yueOHO-METOAMUYECKUIA
KOoMILIEKC o aucHunianHe «OCHOBBI Ha-
HOTEXHOJIOTUII B cTpouTejabCcTBe. Iloaro-
TOBJIEHBI paboure IIporpaMMBbl II0 CIIeI[U-
anuianuaM « TexXHOJOruA CTPOUTEIbHBIX
HaHOMAaTEpUAaJJOB» [JA CIEeNUaJIbHOCTU
270106 u «Be3omacHOCTL CTPOUTEIbHBIX
00'b€KTOB HAHOWHIYCTPUM» IJA CIEIU-
ampHOCcTH 270102. B 3TO#i pabore mpu-
HUMAaeT yJacTue pAj Kadeap ciaeaynoimx
UHCTUTYTOB 1 (aryabTeToB: MHCTUTYT
dyHmameHTaIbHOTO OOpasoBaHusd, Qa-
KyabTeTbl  CTpOMTEeNIbHO-TEXHOJIOTUYE-
ckuii, [IpoMBIIITIIIEHHOTO U IPAXKIAaHCKOTO
CTPOUTEJILCTBA, TeIJIO9HEPTEeTUUECKOTO
CTpOUTENbCTBa, BogocHabKeHNA U BOAO-
OTBEJIeHUA.

Xoresoch ObI y3HATH 0 0€30IIACHO-
CTH M OXpaHe 3I0POBbA IOTpPEOUuTEIeH
HAHOTEXHOJOTHYHBIX NPOAYKTOB. Kak,
10 MHEHMIO 3KCIIePTOB, HAJI0 9TO ofecIie-

YUBATH?
[EBrenuii (Bommpoc ¢ caiira
www.nanonewsnet.ru)]

Nanobtﬁd\@

system is being realized effectively on
the basis of MSUCE open network inclu-
ding numerous universities — partners of
Association of Construction Universities
(ACU).

What educational programmes are
the most advanced and perspective for
the training of the professional nanotec-

hnologists in construction industry?
[I. Sechin (the question was asked at the
website www.nanonewsnet.ru)]

In MSUCE material and technical
basis has been formed in order to provide
scientific and educatioal processin the fi-
eld of nanotechnologies and nanomateri-
als. Educational and methodical complex
on discipline «Fundamentals of nanotec-
hnologies in construction» was elaborat-
ed. Work programmes on specializations
«Technology of construction nanomate-
rials» for speciality 270106 and «Safety
of construction objects of nanoindustry»
for speciality 270102 have been prepar-
ed. Some departments of following inst-
itutes and faculties took the part in this
work: Institute of fundamental educati-
on, Builing and Technology Department,
Department of Civil and Industrial Engi-
neering, Water supply and water remov-
al Department.

I would like to know more about sa-
fety and health protection of nanotechn-
ological product consumers. How should

it be provided according to experts?
[Evgenij (the question was asked at the
website www.nanonewsnet.ru)]
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OnHUM M3 IEeHTPAaJIbHBIX HaIIpaBJie-
HUH nccJief0BaHUY 1 pa3padoTok MocKoB-
CKOTO T'OCYyJapCTBEHHOT'O CTPOUTEJIHHOTO
yHUBEpCUTETA B 00JIACTU HAHOTEXHOJO-
ruil ABJsAETCA pelleHne QyHIaMeHTaJb-
HBIX OTpAacJIeBLIX IIpobjeM HaHOoOe3omac-
HOCTU WJM HAHOSKOJIOTHUM IIOMENIeHUHN
U WCCJIeJOBAaHUA paHee MaJIOU3YUEeHHBIX
IIPOIIEeCCOB BJIMAHUA HaHOIe(heKTOB Ha
pasynpoYHeHNe CTPOUTEJIbHBIX MaTepua-
JIOB U Ha YCKOPEHHBIN M3HOC CTPOUTEIH-
HBIX KOHCTPYKITHHA.

Ocobast ocTpoTa M CJIOXKHOCTH DTOM
Ipo0JieMbl 3aKJII0YAETCA B TOM, UTO €€ pe-
IIIeHe BO3MOYKHO TOJIBKO IIPU YCJIOBUU
HETPUBUAJIBHOTO 00BbedeHUA pe3yJbTa-
TOB (hyHZAMEHTAJIbHBIX U NPUKJIATHBIX
WCCJIeIOBAHUM B II€JIOM Pse HOBEUIIMX
HaIIpaBJIEHUH HayKU, B TOM YucJje B o0Ja-
CcTU QUBNKYN U XUMUU HAHOMETPUUYECKUX
IIPOIIECCOB, MEeXaHWKH! TBepPAOro TeJa,
KBAHTOBOII MOJIEKYJAPHON AWHAMUKU,
HaHOMETPpUYECKUX HAe(eKTOB pasymnpoy-
HEeHUA IIOBEPXHOCTH, TOHKUX METOAOB
DKCIIEPUMEHTAJLHBIX WCCJEJNOBAHUN U
U3MepeHU, HAHOOMO9KOJIOTUU U IIeJIOTO
pAxa IPyrux CMeKHBIX HaIIpaBJIEHUN.

Nanobtﬁd\@

One of MSUCE central line of inve-
stigation and development in the field of
nanotechnologies is solving of fundam-
ental industrial problems of nanosafety
and room nanoecology and investigations
of earlier by-way processes of nanodefect
effect on softening of constructional ma-
terials and on accelerated deterioration
of constructional structures.

Particular acuteness and complexi-
ty of this problem lies in the possibility
to solve it only under uncommon integ-
ration of the results of fundamental and
applied investigations in a number of
latest scientific branches, including the
field of physics and chemistry of nanom-
etric processes, mechanics of solid body,
quantum molecular dynamics, nanomet-
ric defects of surface softening, refined
methods of experimental investigations
and measurements, nanobioecology and
a whole series of other adjacent fields.

IIOHOMAPEB A.H.,
reH. nupexTop HayuHno-
TeXHUYECKOTo IeHTPa
«IIpukaagHBIX HAHO-
TeXHOJOTHI», KaH]I,.
TeXH. HayK, nmpodeccop,
nmeicTB. uieH MexayHa-
poxnoii AH 9xosaoruu,
npodeccop Kadenpst
TO u 9C CIIoI'IlY, uaen
ITenTpaasHOTO IIpaBIIE-
aua HOP

B Cankr-IleTepOypre nmianupyercs
CTPOMUTEJIFCTBO HOBOTO I[EMEHTHOTO 3aB0-
Ia, MOAPSAIYUKAMHU KOTOPOro OyayT mpe-

PONOMAREYV A.N.,

director general of Scientific and
technological center of «Applied
nanotechnologies», Ph.D. in engine-
ering, professor, full member of
International AS of Ecology, profes-
sor of Technology, Organisation and
Economy of Construction Department
of Saint Petersburg State Polytech-
nical University, member of Central
administration of Nanotechnological
Society of Russia

New cement plant is to be constr-
ucted in Saint Petersburg, its contra-
ctors will be the representitives of Chi-
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craButeau Kuraa (http://www.regnum.
ru/..1227292 html). IInmamupyerca au
P MPOU3BOACTBE MPOAYKIIUUA HA HOBOM

3aBO/Ie BHeIPeHHe HAHOTEeXHOJIOTHI1?
[DevelopMen (Bompoc moaydeH ¢ caiira
www.nanonewsnet.ru)]

ITo sToMy Bompocy MHe HUYEro He
n3BecTHO. BO3MOKHO, mMMeeTcs B BHUIAY
HEUTO MHOe — He 3aBOJ II0 IIPOU3BOJCTBY
meMeHTa (9KOJIOTUUECKHU CJIOMKHOE IIPO-
U3BOJICTBO, MAaJIOBEPOATHO €ro PAacIIoJIo-
’KeHue B TOPOJCKOM uepTe, OCOOEHHO B
paMKax HOBBIX TpeOOBaHWI K caHUTap-
HO-3alIUTHBIM 30HaM), a OeTOHHBIN 3a-
BOJl, TO €CTb, PACTBOPHO-OETOHHBIN y3eJI
(PBY). Takue PBY crposTcs gajiexko He B
eIUHUYHOM 00'beMe U Bcerja MaKCuMaJlb-
HO IPUOJMIKEHBI K MECTY MCIIOJb30BaHUA
TOBapHOTro 6eTOHAa, a 3aTeM IIePEeHOCATCS
Ha MeCTO HOBOT'O CTpPOHUTeJbcTBa. MMeH-
HO 3TO coOMparmTcsa [AesaTh KHUTAUCKUe
MOAPASUYNKN B pPaMKax CTPOUTEIbCTBA
KBapTajioB « BalTUiicKOI KeMUyKUHBI» ,
¥ 9TO COBEPIIEeHHO He IPOTUBOPEUUT BO3-
MOXKHOII HEOOXOJMMOCTH IIOJyYeHUHd,
HaIpumep, HAHOCTPYKTYPHUPOBAHHBIX
TOBapHBIX OETOHOB PAa3JIMUYHBLIX MAapokK,
ecJii TaKoe MPEeIyCMOTPEHO IIPOEeKTHOM
JOKYMEeHTaIe.

JlaBHO y:sKe CJBINIHO PO HAHO0ETOo-
HbI. A Kakue CyHIeCTBYIOT H CO3JAIOTCH
AJbTEPHATUBHBIC CTPOUTEJTbHBIEC MAaATe-

puaabp1?
[AHTOH (BOIIPOC TIOJIyUEH C caiiTa
www.nanonewsnet.ru)]

YBaxkaembiit AuTon! TepMmuH «HaHO-
O0eToH» — m3 paspana (QUIOJIOTUUYECKUX,
HO HUKAaK He TeXHUUYecKux. Bee ke qyurie
Ha3bIBATb 3TU OETOHBI HAHOCTPYKTYPUPO-
BAaHHBIMU (HE M3MEPAIOTCA K€ Pas3Mepbl
u3negauii u3 0eToOHA HAHOMETpPaMu), HO
etre 60Jee TOYHO MOAOUET TAKOE OIIpeie-

Nanobtﬁd\@

na (http://www.regnum.ru/...1227292.
html). Are nanotechnologies planned to
be implemented in manufacture at the

new plant?
[DevelopMen (the question was asked at
the website www.nanonewsnet.ru)]

I don’t have any information abo-
ut that. It’s probably something quite
different is meant — not cement plant
(ecologically complex manufacture, ha-
rdly it would be located in urban area,
especially within limits of new requir-
ements to sanitary-hygienic zones) but
concrete plant, i.e. ready-mix concrete
plant. Such plants are constructed in
large quantities and they are always sit-
uated closely to the place of marketable
concrete application and then they are
moved to the new site. It is what Chinese
contractors are going to do in the conte-
xt of construction of «Baltik pearl» blo-
cks and definitely that is not contrary to
the possible need to obtain, for example,
nanostructured marketable concretes of
different brands, if this is provided by
documentation.

The nanoconcretes have been ta-
lked about for a long time. What other
alternative constructional materials are

created and exist?
[Anton (the question was asked at the
website www.nanonewsnet.ru)]

Dear Anton! The term ‘nanoconcre-
te’ is a sort of purely philological things,
but not technical at all. It is better to call
these concretes nanostructured (the di-
mension of concrete products isn’t mea-
sured by nanometers, is it?) but the more
suitable definition is: compositions for
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JeHue: KOMIIO3UIIUU JJA CTPOUTEJbHBIX
MaTepuajJoB Ha OCHOBe HaHOMOAU(DUIIU-
POBaHHBIX MUHEPAJIbHBIX BAKYIIUX. ITO
TaKue KOMIIO3UIIUM, ¥ KOTOPBIX B COCTaB
MUHEPAJbHBIX BAKYIINX BBEeJEHbI HEKO-
TOpble HaHOPasMepHbIe NOOABKM — HAHO-
moaupuraTopsl. I Takux momuduiimpo-
BaHHBIX 0ETOHOB — BEJIMKOE MHOXKECTBO,
paBHO KakK m HaHoMmogupuratopoB. Ilos-
TOMY 00 aJIbTEpHATUBE MOYKHO CTaBUTH BO-
IPOC TOJBKO B CMBICJI€ KOMIIO3UITMOHHBIX
MaTepuajJoB Ha OCHOBe He MUHePAaJbHbBIX
BAMKYIIIUX, a NOJNMEPHBIX CBA3YIOIIUX.
Hx Toke cyliecTByeT MHOTO Pa3JNYHBIX
BU/I0B, TOUHO TaK’Ke, KAK ¥ MHOTO MOJU-
GunupyomIux 3TU CBA3YIOIINe HAHOPAa3-
MEepPHBIX T00aBOK.

Kro-Hn0yns ciegur 3a TeM, KaK Be-
IYyT ce0s HOBOCTPOMKH M MOCTHI U3 HAHO-

OetoHna?
[Kpert (BomIpoc moJTyUeH ¢ caita
www.nanonewsnet.ru)]

B cucreme opramusamuu TpaHC-
IIOPTHOTO CTPOUTEJHCTBA, TaK:Ke KaK U
B IPOMBIIIIJIEHHOM M IPaKJaHCKOM CTPO-
UTEJbCTBE, €CTh CJIy;K0a TeXHUUYECKOTO
Hagzopa. Paboraer ara ciay:kba oOUYeHBb
KayeCTBEHHO, CJIMIIIKOM OTBETCTBEHHBI-
MU SBJISAIOTCS 00beKThI. IlepBhIil aBTOMO-
POKHBIM MOCT, AOPOKHAsS IJIUTA B KOH-
CTPYKIIUHM KOTOPOTO Obljia BHIIOJHEHA U3
JIETKOTO HaHOCTPYKTYPUPOBAHHOTO Oe-
TOHA, BBEJIEH B 9KCILIyaTalldi0 B KOHIIE
2007 r. 9To mocT uepes p. Bosra B ropome
Kumpsr TBepckoii ryoepaun. PeryasapHo
IIPOBOAUTCA HAOJIIOJEeHNE 32 COCTOAHUEM
JTOPOKHOM TJIUTHI, B TOM YWCJIE CIIEI[V-
amucramu MO-90, KOTOpPBIA BBITOJJHUJI
PEKOHCTPYKIIUIO 3TOT'O MOCTOBOTO IIEpe-
xoza. 3a ImpomIejalnee BpeMsa B COCTOAHUN
IJINTHI KaKUX-JIN00 HApYIIIeHU I He BhIAB-
JIEHO.

Nanobtﬁd\@

constructional materials on the basis of
nanomodified mineral astringents. The-
se are such compositions which mineral
astringents contain some nanodimensio-
nal additives — nanomodifiers. There is
a great variety of such nanomodified co-
ncretes as well as nanomodifiers. That’s
why we can talk about alternative only in
the sense of composite materials on the
basis of polymer binding but not mineral
astrigent. There is a wide range of bindig
materials too, just as many nanodimensi-
onal additives nanomodifying this bindi-
ng components.

Does anybody watch how nanoconc-
rete newly-erected buildings and bridges

behave themselves?
[Kret (the question was asked at the
website www.nanonewsnet.ru)]

Thereis an engineering supervision
service in organizing system of transpo-
rt construction and civil and industrial
engineering both. This service functio-
ns effectively as the objects are very im-
portant. The first highway bridge which
road slab was made of light nanostruct-
ured concrete was set in operation in the
end of 2007. This is the bridge across
Volga river in Kymry city, Tver region.
Road slab condition is controled regul-
arly by the specialists of MO-90, which
implemented the modernization of this
bridge. Over the some period of time no
disfunction in slab condition was reve-
aled.
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Bo MHOrmx wmcciaemoBaTelIbCKHX
IIeHTPaX PacCMATPMBAIOT BO3MOKHOCTH
HMCIIOJIb30BAHUS YIJIEPOJTHBIX HAHOTPY-
OOK I apMHUPOBAHUA KOMIIO3MIIUOH-
HBIX MAaTepHaJioB, B TOM YHMCJIe M CTPOH-
TeabHBbIX. OTHAKO BBICOKAA CTOHUMOCTH
HAHOTPYOOK OCJIOKHAET MX BHEIpeHHe
B CTPOUTEJbHBIE IIPOAYKTHI MAacCCOBO-
ro nmpuMeHeHusa. PaccmarpuBarorcsa Jm
mpoIecchl CHUKEHHA CcedeCTOMMOCTH
YIJIEPOTHBIX HAHOTPYOOK W KPYITHOTOH-
Ha’KHOTO IIPOU3BOJICTBA C IIEJbI0 UX MAC-
COBOT'0 MCIIOJIb30BAHUS B CTPOUTEJIbHBIX

MaTepuagax?
[Auapeit Cumakos, mpogeccop. [lemapramMeHT
Hanorkaranusa. NcciegoBaTeabCKUi IIEHTP
«HanoHnayka 1 HaHOTeXHOJIOTUA» Harmonain-
"Horo HesaBucumoro YuuBepcurera MekCcUKU
(Bompoc nosyueH 1o e-mail: info@nanobuild.ru)]

VYBaxaemsbrii Amapeii Cumaxkos!
Heso B ToM, 4YTO BOIIPOC 00 YIJIEePOIHBIX
HAHOTPYOKAaX U yIJIePOAHBIX HAHOYACTU-
Ilax pasJIMYHOTO BHUJAA, a TaKiKe O Iep-
CIEeKTHMBaxX WX IPUMEHEHUs B pasjany-
HBIX KOMIO3UTaX ABJAETCA OSHUM U3
OCHOBHBIX HAaNPaBJIEHUI HAaIIel pabdOThI
B IIOCJIEIHUE JECATH JeT. XOTeJ0oCh ObI
OTMETUTH, YTO TOBOPUTH 00 YIJIEPOTHBIX
HAHOTPYOKAaX BOOOIIE B HEKOTOPOM CMBIC-
Je HeKoppeKTHo. CylmecTByeT dYeThIpe
OCHOBHBIX BHUJA TEXHOJOTHUI IOJYUYEHUSA
YTJIEPOAHBIX HAHOTPYOOK, TPUAIIATH Je-
BATH TUIIOB XWPAJBbHOCTH O0pasyiomiei
TpyOKU rpadeHOBOII ITOBEPXHOCTHU, MHO-
ro BUJOB pas3jJMYHBIX nedeKTOB W, B 3a-
BUCUMOCTH OT HUX, HAHOTPYOKU MOTYT
OBITH IPOBOAHUKAMU, AUIJEKTPUKAMU U
noJsiynmpoBogHuKamu. llomepeunsle pas-
Mepbl HAHOTPYOOK MOTYT M3MEHATHCA OT
1 am 1o 10000 M. B mocaenuem caydae
0 HAHOTPYOKAaX yKe U TOBOPUTH HEJIb3d.
EcrecTBeHHO, UTO pe3yabTaThl OT BBeJE-
HUSA 9TUX Pa3JINYHBIX MaTePUAJIOB B KOM-
MMO3UTHI OYAYT CUJIBHO Pa3InYaThCA.

Nanobtﬁd\@

Many research centers consider the
opportunity to use carbonic nanotubes
to reinforce composite materials includ-
ing building ones. However the high cost
of nanotubes makes it difficult to imple-
ment them in construction mass applic-
ation products. Are the processes of cost
price decrease of carbonic nanotubes
and large-capacity manufacture consid-
ered in order to implement them widely
in building materials?

[Andrej Simakov, professor, Department
of Nanocatalysis. Research center «Nanoscience
and nanotechnology» of National Independent

University of Mexico (the question was received
by e-mail: info@nanobuild.ru)]

Dear Andrei Simakov! The matter is
that the issue on carbonic nanotubes and
carbonic nanoparticles of various kinds
and also on perspective of their applica-
tion in different composites has been one
of the most important line of our work
for the last decade. I can definitely tell
you that to talk about carbonic nanotu-
bes is in some sense incorrect in general.
There are four main kinds of carbonic na-
notubes technologies, thirty nine types
of forming tube chirality of graphen sur-
face, many types of different defects and
depending on them nanotubes may be co-
nductors, dielectrics and semiconducto-
rs. Nanotubes transverse sizes may vary
from 1 nm up to 10000 nm. In the latter
case we can’t even mention nanotubes.
It’s natural that the results being gained
from introducing of these different mat-
erials in composites will vary greatly.

However dispite of I’ve told earlier
I can also claim that one more type or ca-
rbonic particles exists and interaction of
these particles with polymer composite
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OmHako, HECMOTPS Ha BCe BHIIIIe-
CKasaHHOe, A MOry coo0muTh Bam Tak-
JKe O TOM, UTO CYIIEeCTBYeT eIlle OAUH
TUIl YTIJIEPOAHBIX HAHOUYACTHUI], B3aMMO-
IelicTBUEe KOTOPBIX C IIOJMMEPHOH Ma-
TpUIleil KOMIIO3UTa, J1OO C MUHEPAJIb-
HBIM BSIJKYIIUM, MOJYKET HOCUTH SAPKO
BBIPDA’KEHHBIM 3SKCTPeMaJIbHBIA XapakK-
Tep. Peub uger 06 acTpajsieHax — MHOTO-
CJIOMHBIX YIJIEPOAHBIX HAHOYACTHUIIAX
¢dynmeporngHOTO THUIIA TOPOUAAIBHOM
¢dopmbl. Hasa Takoil TOIIOJOTHUU YACTHUIL
oOHapysKeHa BO3MOIKHOCTb peain3aliuu
TUTAaHTCKUX PE30HAaHCOB Koah(dpumueH-
Ta YCUJIEHUS MOJIA Ha UX MOBEPXHOCTU.
ITO IPUBOAUT K HEBEPOATHO BBICOKOMY
VPOBHIO 3HAYEHUHN JUCIEPCUOHHBIX CHJI
M K BO3MOXXHOCTH BBICOKO3()(PeKTHUBHOM
MonU(UKAIIU KOMIIOBUITMOHHBIX MaTe-
pHAaJIOB ¢ IPpUAAHUEM UM HEeJIMHENHOCTU
BCEX I'PYNIN UX CBOMCTB — (pM3UKO-Mexa-
HUYECKUX, DJIEKTPOPU3NYECKUX, OIITHU-
yecKUX U Temmopusmdeckux. [lo saTtomy
IIOBOJy CYIIEeCTBYET MOOBOJBHO MHOTO
nyosukamnuii. C yacTbio u3 HUX BbI MO-
JKeTe IIOBHAKOMUTBLCA Ha HAIeM caiTe
www.nanoteh.ru .

B cBA3u c BhIIIIeCKa3aHHBIM, KOJIU-
YeCTBO BBOJAUMBIX B KOMIIO3UT acTpalie-
HOB MOJKeT OBITH UPEe3BBIYANHO MaJIbIM
U BOIIPOCHI O IIpobJsieMe MX CTOMMOCTHU U
MacCOBOTO IPOU3BOACTBA UJIH OTIIaAAOT,
WKW paspemraroTca camMum coboii. Ecim
TOBOPUTH O APYTUX YIJIEPOAHBIX HAHO-
MaTepuaJjax, TaKKe O4YeHb 3(PPeKTUuB-
HBIX 110 OTHOIIIEHWIO K KOMIO3UIIMAM Ha
MUHEPaJbHBIX BAMKYIINX, TO BOSMOXKHO
X TOHHAYKHOE IIPOM3BOJACTBO B YyIPO-
mmeHHOM BapuaHTe. CyllecTByeT JHIIIb
nmpobjeMa B COBpEBAHUU CTPOUTEIHHOTO
PBIHKA JJd Iepexoja K IIUPOKOMY IIO-
TPeOJIEHNI0O HOBBIX HAHOCTPYKTYPHUPO-
BaHHBIX OETOHOB.

Nanobtﬁd\@

matrix or with mineral astringent may
has effusive extreme character. I mean
astralen particles — multilayer carbon-
ic particles of fulleroid type of toroidal
form. For such particle topology the po-
ssibility of gigantic resonance of field
gain factor on their surface was discov-
ered. This leads to unusually high levels
of dispersed forces and to the possibility
to modify composite materials with high-
performance giving them nonlinearity to
all groups of their properties — phisico-
mechanical, electrophysical, optical and
thermophisical. There are quite many
publications on this issue. You can acq-
uaint with some of them on our website
www.nanoteh.ru.

In view of the aforesaid, the quant-
ity of astralen particles being introduced
in composite may be immensely small and
the issues on the proplems of their cost
and mass production either fall away or
are solved automatically. If we talk ab-
out other carbonic nanomaterials which
are also very effective regarding compo-
sitions on the basis of mineral astrigent,
it’s possible their large-scale production
in simplified variant. There is only one
problem — preparation of construction
market for wide consumption of new na-
nostructured concretes.
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KAJIIOJKHBIN C.B.,
ITUPEKTOP
JdemapramMmeHTa HAay4YHO-
TeXHUYEeCKOH IKCIIepPTH-
351, wieH IIpaBiaeHus
I'K «PocHaHOTEX»,
JTOKTOP XHM. HAYK,
npodgeccop

JLaBHO ysKe CJBIIIHO IPO HAHO0ETO-
HbI. A KaKue CyIIeCTBYIOT M CO3JAIOTCH
aJbTEePHATUBHBIE CTPOUTEJHHBIE MAaTe-

puaasi?
[AHTOH (BOIIPOC IOJIYUEH C caiiTa
www.nanonewsnet.ru)]

Tema co3maHUA HOBBIX KOHCTDPYK-
IUOHHBIX MAaTEPUAJIOB HJIA HYKI CTPO-
UTeJbHOU MHAYCTPUUM — 3aJauva BasKHadA
U OYeHb aKTyaabHadA. VI, KOHeUHO Ke,
BCe He OTPAHUUYUBAETCA UCKJIIOUUTEIHHO
co3maHmeM MOAU(MPUKATOPOB A1 OETOHOB
U BSKYIMUX. B coBpeMeHHOI CTPOUTEIIb-
HOW WHIYCTPUU IIPUMEHAETCA OTPOM-
HOe MHOroobpasue MaTepuajioB, YacThb
U3 KOTOPBLIX CO3JaHa C HCIOJIb30BaHU-
eM HAHOTeXHOJIOTHH. ITO TeIJIOU30JId-
IIUOHHBIE MAaTepHuaJibl, HOBBbIEe KPAacKH,
JJaK¥W, 9MaJIi 1 MHOTOe, MHOT0€e APYToe.
OTgesbHOTO BHUMAHUA 3acCysKUBAIOT
KOHCTPYKI[MOHHBIE KOMIIO3UTHI. B Ha-
CcTOoAIlee BpeMA 5TO BechbMa IITUPOKUN
KJIacC KOHCTPYKIIMOHHBIX MAaTEPUAaJIOB
C IMMOJUMEPHOM, MeTaJJINUYeCKOl, UHTEeP-
MeTAJJIMAHON MJANM KepaMHUUYecKOW Ma-
Tpuiieii. B oTtanune oT MeTaJIMUYeCKHUX
CILJIaBOB, TPENIMHOCTONKOCTh KOTOPBIX
oImpenesisieTcs MJIACTUYECKUM TeUYeHueM,
TPEIMHOCTOMKOCTH KOMIIO3UTOB OIIpee-
JseTcsa o0pasoBaHWMEM MHOMKECTBEHHBIX
MUKPOTPENIMH B MATPUIlE, BOJOKHE U
Ha MOBEPXHOCTHU pasnesa. ITO ITO3BOJIA-
€T HCIO0JIb30BaTh B KAaueCTBE OCHOBHBIX
KOMIIOHEHTOB KOHCTPYKI[MOHHBIX Ma-
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KALYUZHNYIS.V,,
Director of Scientific

and technical commission
of experts, board member
of SC «Rosnanotech»,
Doctor of Chemistry,
Professor

The nanoconcretes have been talk-
ed about for a long time. What other al-
ternative constructional materials are

created and exist?
[Anton (the question was asked at the
website www.nanonewsnet.ru)]

The subject of creation of new struc-
tural materials for construction industry
needs is very important and acute task.
Certainly it is not confined only to crea-
tion of modifiers for concretes and astr-
ingents. Modern construction industry
uses a great variety of materials part of
which is made by means of nanotechnolo-
gies. These are heat insulation materials,
new paints, lacquers, enamels and many
others. Structural composites deserve sp-
ecial attention. Today this is a very wide
range of structural materials with pol-
ymer, metal, intermetalloid or ceramic
matrix. In contrast to metal alloys which
crack-resistance is determined by plast-
ic yielding, composite crack-resistance
is determined by formation of numerous
microcracks in matrix, fiber and on the
division surface. This allows to use hig-
hly modular substances with potentially
high strength (boron, carbon in different
forms), compounds with covalent and io-
nic bonds as the main components of str-
uctural materials. The typical example of
composites is coal plastitics — composites
with friable polymer matrix and friable
carbon fibers.

http://manobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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TEePUAaJIOB BBICOKOMOJYJIbHBIE BeIlleCcTBa
C TOTEeHI[MaJbHO BBICOKON HPOYHOCTBHIO
(60p, yraepos B pa3JIndyHLIX (popmax), co-
eINHEeHNA C KOBAJIEHTHON 1 NOHHOM CBSI-
3b10. TUINYHBIM IPUMEPOM KOMIIOSUTOB
ABJIAIOTCA YTJIENJIACTUKUA — KOMIIO3UTHI
C XPYOKOM IOJMMEPHOU MaTpHUIel u
XPYIKUMH yTJI€BOJIOKHAMM.

Jlerko Ju BHeAPAIOTCSI HOBHIE pPas3-

Pa0OTKH B yCTOABIINECS IIPOM3BOACTBA ?
[Cepreit Tenb1ioB (BOoIpoc MOJYyYEH ¢ caiiTa
www.nanonewsnet.ru)]

CJ10:XHO, 1 9TO IPOUCXOAUT HE TOJb-
KO B HaIllei cTpaHe.

Yro KacaeTcs CTPOUTEJHHON MHIY-
CTPUH, TO BCE MBI XOTUM JKUTH B TEIJIBIX,
VIOTHBIX, HAJEeXKHBIX JOMaX, IOTPebIA0-
X MUHUMYM 3Hepruu u T.1. I'rymo 0y-
JIeT IPENIIOJOMKUTD, YTO CTPOUTEIN ITOTO
He ITIOHMMAIOT U UTHOPUPYIOT IIOABJIEHUE
HOBBIX MaTepuaJyoB. KiroueBoe CJIOBO B
NIpUBEJAEHHOM BBIIIIE IIePeYHe — «HaJeX-
HBIMi». IIpuBeny oawmH HOKa3aTeJIbHBIN
npumep. MHorme, HaBepHOe, IIOMHAT,
YTO IIpU cTpouTesibcTBe MerpomocTa B
BUMHUU IIePUOJ IJA YCKOPEHUA TBepJe-
HuA 0eToHa MCHOJb30Bau coyib. OueHb
CKOPO CTaHIM, MOCTPOeHHAsa 3a 15 me-
CcAIEB, HaYaJia pa3pyniaThCs 10 BO3Ael-
CTBUEM BUOpAINY OT IBUKEHUS ITOE310B
W CBIPOCTH OT IPOTEeKAaloIleil IIoa Hewl
peku. Ilpu cuIpbHOM JIMBHE UJIU TASHUU
cHera Ha CaMO¥ CTaHIIUU TOXKE TEKJIU I10-
ToKHX Boxabl. Cosib, moOaBiieHHAd B O€TOH,
OTJINYHO BIIMTBHIBAJa BOAY, UTO BHIZBAJIO
OBICTPYIO KOPPO3UI0 apMaTyphbl. Takum
ob6pasom, K 1984 roxay, crrycts ABaaIiaTh
IIeCTh JIET IIOCJe OTKPBITHUA CTAHIIUU,
MockBa quimniaach «JIeHUHCKUX I'Op».

Kax b1t maTepua, KOTOPBIH IIpe-
rmoJiaraeT MCIOJb30BaHUE B CTPOUTEJIb-
CTBe, Ja U He TOJIBKO B CTPOUTEJIbCTBE,

Nanobui

Are the new developments easily im-

plemented in established manufactures?
[Sergej Tel’tsov (the question was asked at
the website www.nanonewsnet.ru)]

That is difficult and not only in our
country.

As for construction industry, all we
want to live in warm, comfortable, safe
houses consuming minimum of energy
and so on. It is not wise to suppose that
the builders don’t realize that and igno-
re the appearance of new materials. The
key word in the list mentioned above is
“safe”. Let me present you one examp-
le. Many people probably remember that
when Metromost was being construct-
ed salt was used to acccelerate concrete
hardening in winter period. Very soon
the station which had been built within
15 months started falling to ruin und-
er train vibration and moisture of river
flowing under it. When heavy raining or
snow melting water flows run along the
station itself. Salt added in concrete was
excellent water absorber and that caused
rapid corrosion of reinforcement. Thus,
by the 1984, twenty six years later after
the station had been opened, Moscow lost
«Leninskie gory».

Every material employed in con-
struction and not only in construction
should pass the number of tests. In some
countries, for example in Germany, for
this aim pretty good conditions are cre-
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JOJIKeH IIPOUTHY pAa ucublTaHuM. B paxe
cTpaH, HanpuMep B 'epmaHum, Oy aTO-
r'0 CO3JaHbI OUE€Hb XOPOIIINe YCIOBUS, I10-
9TOMY OHA ABJISETCA OJHUM U3 MUPOBBIX
JUIEPOB B 00J1aCTH MHHOBAIIUU B IIOCTA-
HOBKe Ha IPOMU3BOJACTBO HOBBIX MaTepua-
JIOB U HE TOJBKO JJIs CTpOuTeJbCTBA. MbI
JKe 9TUM II0XBacCTaTh He MOXKEeM, JOIIO0JI-
HUTEeJbHBIE CJI0KHOCTHU CO3JaI0T MOPAJIb-
HO yCTapeBIIINe CTPOUTEJbHbIe HOPMBI U
IpaBuJia, KOTOPbhIe HYKAAIOTCA B CEPhE3-
HOI1 mepepaboTke. MuI 3Ty IIpobiieMmy Bu-
IUM 1 paboTaeM HaJl ee peIleHueM.

MHe MHOro NPUXOAUJIOCH YHTATH
0 Pa3JIMYHBIX BHIAaX KPACOK: TEILJIOU30-
JAIMOHHAA KpPacKa, CJI0 KOTOPOH mpH-
paBHMBaeTCd K HECKOJBKMM CaHTHMe-
TpaM TPATUIIMOHHOTO TEILJIOU30JIATOPA,
CaMOBOCCTAHABJHBAWOMIAACA Kpacka,
KOTOpPasA CaMOCTOATENbHO «3ajieuuBa-
eTcsa» IPH IMOBPEKICHUU M COXPAHIET
CBOM CBOICTBa MHOTO JIET, T.H. IPOTHBO-
MmoKapHas KpacKa, KoTopas He IMPOCTO
He TOPUT, HO U CIIOCOOHA 3aTYIINTH BO3-
ropaHde 3a CUYeT UMEIOIHUXCA B ee Co-
CTaBe MHKPOKAIICYJ CO CIeIHaJbHbIM
BEIeCTBOM.

XoTeaoch 0bI y3HATh, HACKOJBKO
peaJbHBI 3TH pa3dpadoTku? O Kakux emre
BO3MOSKHBIX CBOMCTBaX Kpacok BsI 3Ha-
ere? U, camoe riaBHOE, BO3MOKHO JIH
co3daHMe OTHOTO BUIA KPACKH, KOTOPHIM
OBbI coueTas B ce0e Bce BhINIEIIepeduc-

JIeHHbIE cBoMcTBA?
[Anexkceit KapmeHKo (Bompoc mosiyueH
¢ cafita www.nanonewsnet.ru)]

9THu pa3spaboTKM abCOJIIOTHO peab-
HBI, MHOTHE YK€ aKTUBHO IPUMEHIIOTCA.
B Barmem Bonpoce 1oCcTaTOYHO MHOTO He-
TouHocTeir. TONBKO PAJ U3 IEePeUNnCIeH-
HBIX KPACOK MMeEeT OTHOIIeHWe K HaHO-
TexHoJorussM. CoBpeMeHHbIE TTOKPBITUA

ated, that’s why Germany is one of the
world leaders in the field of innovations
of new materials implementation in ma-
nufacture and not only for constructi-
on. We can’t boast of that yet, obsolete
building code to be reconsidered provid-
es additional obstacles. We realize this
problem and tackle it.

Iread alot about different kinds of
paints: heat insulation paint which one
layer equals several centimeters of tra-
ditional heat insulator, self-repair pai-
nt which «cures itself» when scratching
and keeps its characteristics for many
years, so called fire resistant paint, wh-
ich not only is incombustible but also
can extinguish burning due to microc-
apsules with special substance included
in her composition.

I would like to know how far from
reality these developments are. What
other possible paint characteristics do
you know? And the most important th-
ing, is it possible to create the single
paint type which would combine all the

properties mentioned above?
[Aleksey Karpenko (the question
was asked at the website
www.nanonewsnet.ru)]

These developments are absolutely
real and many of them are being active-
ly used. There are many uncertainties in
your question. Only several paints menti-
oned above concern with nanotechnologi-
es. Modern coatings may provide all prop-
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MOTYT O0eCIeUMTh BCE IIepPedYrCJIeHHBIEe
cBoiicTBa. Mo:kHO i coOpaTh BCe UX BO-
enquuao? CKopee Bcero, MO:KHO, BOIIPOC B
IeHe ¥ HeOOXOAUMOCTHU 3TOTO.

A 4TO CKaKyT YYACTHUKHM IIPO CTPO-
uteabcTBO popor? Ects au manc y Poc-
CHM PEeIINuTh XOTA OBbI OJHY CBOIO IIPO-

oaxemy?
[Teopruii, MapkeTosor (BOIPOC IMOJYUEeH
¢ cafita www.nanonewsnet.ru)]

HemaBHO MBI 3amyCTHUIN IIPOEKT
10 HaJa’KMBAHUIO IIPOM3BOJICTBA 00aB-
Ku i achaabTO0eTOHHBIX HOKPBITUN
«Yuupem». [flo6aBKa IpeacTaBJIsIeT CO-
00l KOMMOOBHMIIMOHHBLIA MaTepuaJ Ha
OCHOBE aKTHBHOTO IIOPOIIIKA AUCKPETHO
IEeBYJKAHU30BaHHOU DPE3WHBI, IIOJIyUae-
MOTO METOJOM BBICOKOTEMIIEPATYPHOTO
CABUTOBOTO U3MEJbUEHUA OTPAOOTaHHBIX
aBTONOKPHINIeK. Mciosb30oBaHUE 3STOM
IT00aBKU TO3BOJIUT MOBBICUTH JOJTOBEY-
HOCTbH JOPOKHBIX IMOKPBITUM, YIYUIIUTH
COIIPOTUBJIEHUE CKOJBbKEHUIO B YCJIOBU-
AX o0JieleHEeHUA U CONPOTUBJIEHUE pac-
TPECKUBAHUIO, YBEJIUUYUTH CTOMKOCTH K
3HAKOIIePEeMEHHBIM IIepenajgaM TeMIle-
paTyphbl, yIapoOnpPOYHOCTb IOKPBITUUA U
CHUBUTHh HIYMHOCTBL. llpuMeHeHUME I
9TOU TEeJU PE3MHOBOU KPOIIKH OTpabdo-
TaHHBIX aBTOMOKPBIIIEK ABJISETCA Ileje-
co00Opa3HBIM KaK C TOUYKHU 3PEHUA CyIIIe-
CTBEHHOT'O YJIYUIIIEHUS CBOMCTB OMTyMa
u achaabTO0ETOHHOTO IIOKDPBITHUA, TaK
U C TOYKU 3PEHUA YyTUJIUIAIUU MHOTO-
TOHHAKHBIX OTXOJOB IIMHHON PE3UHBI.
Koneuno, sT0o He perienue npodJyeM Ka-
YyecTBa BCEX AOPOT B HAIllel cTpaHe, HO,
HaJeCh, IIe-TO HaM YAaCTCs IO PaBUTh
CUTyAaIHIO.

Nanobtﬁd\@

erties listed above. Is it possible to collect
all of them together? It’s likely ‘yes’, it is
the matter of cost and necessity.

What do participants say about
road construction? Does Russia have a
chance to solve at least one of its prob-

lems?
[Georgiy (the question was asked at the
website www.nanonewsnet.ru)]

Recently we launched the project
on the setup of additive production for
asphalt and concrete pavings «Unirem».
The additive is composite material on
the basis of active descrete devulcanite
powder, being obtained by the method
of used rubber high-temperature shift
grinding. The use of this additive allo-
ws to increase road paving durability, to
improve sliding resistance under icing
and crack resistance, to increase resis-
tance to alternate temperature swings,
coating shockproofness and to decrease
noiseness. Application of used tire-co-
ver rubber crumb to gain this object is
expedient measure both from the point
of view of considerable improvement of
asphalt characteristics and asphalt and
concrete paving and from the point of
view of heavy tire-cover rubber wastes
utilization.

Of course that doesn’t solve the qu-
ality problems of all roads in our country
but I believe we shall manage to change
the situation somewhere.

http://manobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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KOJECOBE.,

TeH. TUPEKTOP
rKommaHuu «Optim
Consult» (r. 'yanuskoy,
Kurajickasa HapogHas
pecnyoauka)

XoTeJsoch ObI 3HATH, B KAKOU CTPaHEe
HauOoJiee MPOABUHYTHI PadoThHI B 00JIa-
CTH HCIOJb30BAHHA HAHOTEXHOJIOTHH B

CTPOMTEJIBHOM HHAYyCTPUHU ?
[Huxromait CremanoB (Bompoc ¢ caiita
www.nanonewsnet.ru)]

B mociennue rogel Kurait ymenser
00JIbIIIOe BHUMAaHME pa3paboTKe HaHOTeX-
HOJIOTUH, KaK OJHOMY M3 IPUOPUTETHBIX
HaOpaBJIeHW Pa3BUTHUS HAYKU CTPAHBI.
Boiee Toro, KHP ceroausa mopmoimia K Toit
cTaauM, KOrJa OT HAyYHOT'O HCCJIeIOBAa-
HUSA W Pa3BUTUSI HAHOOTPACJIM HaUYMHA-
eTcs mepexo] K MacCOBOMY BHEAPEHUIO U
IPUMEeHEeHUIO ee TPOAYKTOB. I1o mporuosy
Kuraiickoii accommanmuy HAHOTEXHOJIO-
ruii, K 2012 r. cTOUMOCTD ITPOMBBOAMMBIX
B Kurae mpogyKToB ¢ MCIOJH30BAaHHEM
HAHOMETOAUK pocturdHer $2,2 mupza, a
K 2014 r. crpaHe OyzeTr mpuHaAJIEKATh
15% MupoBOTO PHIHKA B 9TOM 00JI1aCTH.

T'oBopst 00 ycmenrHoM IpUMeHEeHUU
HAHOTEeXHOJIOTUN B IIPOMU3BOJCTBE KU-
TAMCKUX CTPOUTEJbHBIX MAaTEPUAJIOB,
CcO3aBaeMbIX IIPW 3aWMHTEPECOBAHHOCTH,
y4JyacTuu U IIOJJep:KKe IIPaBUTEJILCTBA,
MOJKHO BBIJEJIUTH MHOTO JOCTHKEHMUM.
Hampumep, co3manme aHTHOAKTEPUAIb-
HBIX KepaMHWYeCKUX IIPOJAYKTOB Ha OCHO-
Be HCIOJIb30BAaHUS aHTHOAKTEPUATIbHON
(pYyHKIUM HAHOYACTHUIL C IIPUMEHEHHeM
nH(ppaKpacHoro uaaydenus. IIpoBemen-
Hble KUTAUCKUMUN YUYEHBIMHU MKCCJIeIOBA-
HUSA JOKAa3aJii, YTO BEIITyCKaeMbIe TaKITM

Nanobtﬁd\@

KOLESOV E,,

the director general

of the company «Optim Consult»
(Guangzhou, The People’s
Republic of China)

I would like to know what country
has the most advanced works in the sp-
here of nanotechnology implementation

in construction industry.
[Nikolai Stepanov (the question was asked
at the website www.nanonewsnet.ru)]

For the last years China pays great
attention to the nanotechnology elabo-
ration, considering it as the most prio-
rity-driven tends for science and state
development. Moreover today the PRC
has approached to the stage when scie-
ntific investigation and nanoindustry
development are followed by mass impl-
ementation and its product application.
According to the Chinese association of
nanotechnologies forecast, by 2012 the
cost of the products manufactured in Ch-
ina by means of nanomethods will amo-
unt to $2,2 milliard and by 2014 the co-
untry will control 15% of international
market in this field.

Talking about successful experience
of nanotechnology application in produ-
cing of chinese building materials being
manufactured under the interest, parti-
cipation and support of the government
we can point out many achievements. For
example, one of them is creation of antib-
acterial ceramic products on basis of nan-
oparticles antibacterial function with in-
frared light. The investigations carried
out by the chinese scientists have proved

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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cmocoboM KepaMuUyecKue IMPOAYKTHI CIIO-
COOCTBYIOT YJYUIIIEHUIO KpoBooOpale-
HUS, IOBBIIIEHUIO UMMYHUTETA U HarKe
OCTaHABJMBAIOT NpEKIEeBPeMeHHOe CcTa-
peHue, YTO IIePEeBOIUT U300peTeHne B Ka-
TEeropuio «0OUeBUIHOE — HEBEPOSITHOE» U
ofeIriaeT IMUPOKOE HAYUYHOE 1 O0IIeCTBEeH-
HOe IpU3HaHWe B OJIMKaNIIeM OyayIreM.

MHe MHOTO MPUXOAUJIIOCH YNUTATH O
Pa3JIMYHBIX BHAAX KPACOK (IOKPHITHI)
M ux cBoucrBax. Hampumep, Temmaounso-
JAINMOHHAA Kpacka (IMOKpBITHE), CJIOH
KOTOPOI MPUPaABHUBAETCA K HECKOJIbKUM
CAaHTHMETPaM TPATUIMOHHOTO TeILJIOM-
30aATOpa u T.a4. O KaKuX ele CBOMCTBax

Kpacok (mokpsiTuii) Bam nussecto?
[Anexceit KapneHko (Bompoc ¢ caiita
www.nanonewsnet.ru)]

OxgHUM ©3 NOPUMEPOB YCIEITHOTO
npuMeHeHUA B KuTae HAaHOTEXHOJIOTUI B
CTPOUTEJILCTBE ABJISETCA NCIIOJH30BaHUE
HAHOIIOPUCTOTO MOKPBLITUA AJIA CTEH, IO-
3BOJISTIOIIETO COXPAHATH TEILJIO B IIOMeIIe-
HUU 3UMOUM M KOHIUIIMOHEPHYIO IPOXJa-
ny JgeroM. MsoOpereHue mIpeacTaBIseT
co00¥ TOJIYIPO3pauHyIo ILJIEHKY, 00Jia-
IaloNyl0 BBICOKHMMUM M30JANNOHHBIMU
CBOMCTBAMHU U CIIOCOOHYIO 00eCIIeYuTh
TaK HasdblBaeMbIil «3(h(peKT Tepmoca». Ilo
3aMBICTIy CcO3JaTeJsiell IIpeAIoJiaraeTcs
HWCIIOJIB30BAaTh 3TO IMTOKPHITHE B OCHOBHOM
B KpPYIIHOMAcCIITa0HOM CTPOUTEJILCTBE.
Tak, HanpuMep, MOAOOHBIM MaTEPUATIOM
MOKpPBITEI cTeHbl Illamxaiickoro wmyses
HAYKW ¥ TeXHOJOTMHU ILJIOIIAAbI0 IIOY-
™ 3000 kB. M. IlmagupyeTca Tak:xke muc-
IIOJIb30BAaTh ATU METOAWKMN B BBICTABOY-
HOM 3ajie HeMmeIlKoro HaIMOHAJIbHOTO
naBuyiboHa. CrenuajncTbl CYUTAIOT, YTO
y:Ke B caMOM OJimikaiiinemM OymyIieM Ha-
HOUBOJIAIIMOHHBIE IIOKPBITUS «IIPULYT» B
JKUJIbIe PaliOHBbI, o0eclieunBasi MOIOJHU-

Nanobtﬁd\@

that ceramic products being manufact-
ured in this way favour improvement of
bloodcirculation and immunity and even
stop premature aging that makes the in-
vention to be considered as something
incredible and promises a wide scientific
and social acknowledgement in the near-
est future.

I’ve read a lot about different kinds
of paints (coatings) and their properties.
For example, heat-insulating paint whi-
ch lay equals several centimeters of tra-
ditional heat insulator and so on. What
other paints (coating) characteristics do

you know?
[Aleksey Karpenko
(the question was asked at the
website www.nanonewsnet.ru)]

One of the examples of how constru-
ction nanotechnologies are used in China
is nanoporous wall coating keeping the
warm inside the room in winter and con-
ditioned coolness in summer. The inven-
tion is translucent layer with high isolat-
ing characteristics and ability to provide
so called «thermos effect». According
to creator design this coating is plann-
ed to be used in large-scale construction
as well. In this way, for example, almost
3000 square meters of the walls of Shan-
gai Science and Technology Museum are
covered by similar material. These meth-
ods are planned to be used in exhibition
hall of German national pavilion too. Sp-
ecialists believe that very soon nanoinsu-
lating coatings «will occupy» residential
areas providing the additional savings of
energy and environmental protection.

Invention of special coating which
is able to resist to water and oil drop po-
llution effect for building materials by
means of nanotechnologies is should be
noted too. As the result ‘lotos effect’ is

http://manobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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TEJbHYI0 9KOHOMUIO DHEPIUU U 3aIUTy
OKPYsKaIoIlel cpebl.

Crnenyer TaKksKe OTMETUTH CO3JaHUE
CHeIUAJIbHOTO TMOKPBITUA IJA CTPOMMA-
TEPUAJIOB C IOMOIIbI0O HAHOTEXHOJIOTUH,
CIIOCOOHOTO TPOTHBOCTOATL 3arpA3HA0-
1eMy BO3JEeMCTBUIO BOOAHBIX WM He(TA-
HBIX KameJb. B mTore gocturaercs Tak
Has3bpIBaeMbIN «3(Q(deKT JioToca», Korga
KaIlJI1 CKaThIBAIOTCA C ITOBEPXHOCTU JIU-
CTa B CHJIy ero ocobOoro CTpoeHudA, KaK
IIapUKU PTYTU, CMBIBasg OJHOBPEMEHHO
BCIO I'PsA3b, HUKOTAA HE OCTaBJASA CIeI0B
U COXPaHAA ero BCErja YNUCTHIM U CYXUM.
Camas wmacimirabHass o0JiacTh IIpUMeEHe-
HUSA OTKPBITUA — BoOJIBIION HAIIMOHAJIB-
HBI TeaTp B Ilekune.

Ceiiuac 3a pyoe:xom B CMHU uacto
MOABJIAIOTCA HOBOCTH 00 3Heprocoepera-
IOIINX A0MAaX, JOMaX, HA KPBIIIAX KOTO-
PHIX YCTAHABJIUBAIOT COJTHEUHBIE MTaHeJIH
u t1.0. Iloaxydaercsa Tak, 4To Bce HIET K
TAaK Ha3bIBA€MOMY «YMHOMY AOMY» C aB-

TOHOMHBIM dHeproodecneueHueM ?
[Cepreit UBanOBUY (BOIIpOC C caiiTa
www.nanonewsnet.ru)]

B kauecTBe mpuMepa penieHusA Ipo-
0JieMbI 9HeprocOepe:KeHrs MOXKHO CHOBa
mpuBeCcT WHQMOPMAIUIO O IOCTHIKEHUU
KHTAWCKON HAHOMHIYCTPUU: CIIOCOOHOCTU
CIeIMaJIbHOTO HAHOIIOKPBHITUA HaKaILIU-
BaTh COJTHEUHYIO SHEPIHUIO B TeUeHUE THSA
U TI0CJIe OTKJIIOUEHUS DJIEeKTPOIMUTAHUSA B
TeueHUe IJINTEeJIbHOTO BPEMEHU M3JIyYaTh
CBeT. ITO OTKPBITHE MOKET C YCIIEXOM ITPU-
MEeHATHCA B OOBIYHBIX KBapTupax. [Ipumuem
B KaUeCcTBE «COJIHEYHBLIX OaTapeil» MOTYT
HUCIOJIb30BAThCA OKHA IIOMEIIeHU .

OnHO 13 TJIaBHBIX IIPEUMYIIIECTB TeX-
HoJIoTuU — 0oJiee HU3KAadA IleHa II0 CPaB-
HEHUIO C AOPOTOCTOAIIUMU «OOBIYHBIMU
COJTHEUHBIMHY OaTapesMu» .

Nanobtﬁd\@

achieved, when the drops slide down the
leaf surface due to its particular structu-
re like mercury balls washing off at once
all the dirt, never leaving traces and kee-
ping it always clean and dry. The largest
sphere of invention application — Nation-
al Grand Theatre in Beijing.

Today mass media often announces
news about energy-efficient houses, ho-
uses where at the roofs solar panels are
installed and so on. Is it likely that ever-
ything is going to so-called «smart hou-

se» with autonomous energy supply?
[Sergei Ivanovich (the question was asked
at the website www.nanonewsnet.ru)]

As the example of how the energy
efficiency problem is solved we can name
some achievements of chinese nanoindu-
stry: the ability of special nanocoating to
accumulate solar energy during the day
and to radiate the light for a long time
after power dump. This discovery may be
succesfully applied in traditional flats.
Moreover the windows of the rooms can
play the role of solar batteries.

One of the important advantages of
this technology is the lower price in co-
mparison with expensive «ordinary solar
batteries».

http://manobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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KETOB A.A.,

IOKTOP TeXH. HAYK, IMpodeccop,
IlepMckuii rocygapCcTBeHHBIN
TeXHHYECKUIl YHUBEPCUTET

Bo MHOrmx wmcciaemoBaTelIbCKHX
IIeHTPaX PacCMATPMBAIOT BO3MOJKHOCTH
MCIIOJIb30BAHUS YIJIEPOJAHBIX HAHOTPY-
OOK I apMHUPOBAHUA KOMIIO3MIIUOH-
HBIX MAaTepHaJioB, B TOM YHMCJIe M CTPOH-
TeabHBbIX. OTHAKO BBICOKAA CTOHUMOCTH
HAHOTPYOOK OCJIOJKHAET MX BHEIpeHHe
B CTPOUTEJbHBIE IIPOAYKTHI MAacCCOBO-
ro npuMeHeHusa. PaccmarpuBarorcsa Jm
mpoIecchl CHUKEHHA Cce0eCTOMMOCTH
YIJIEPOHBIX HAHOTPYOOK U KPYITHOTOH-
Ha’KHOTO IIPOU3BOJICTBA C IIEJbI0 X MAC-
COBOT'0 MCIIOJIb30BAHUS B CTPOUTEJIbHBIX

MaTepuagax?
[Auapeit Cumakos, mpodeccop, [lemaprameHT
Hamoxaranusa. UcciegoBaTenbekuii meHTp «Ha-
HOHAYKa ¥ HAHOTEeXHOJIOTUA» HalrmoHaibHOTO
HesaBucumoro Yuusepcurera Mekcuku
(Bompoc nosyueH 1o e-mail: info@nanobuild.ru)]

B macrosiee sBpems 1eiiCTBUTENIBHO
CYIIIECTBYET PAJ TEeXHOJIOTHiI, II03BOJA-
OIIUX TPOU3BOAUTH YIJIEPOAHBIE HAHO-
TPYOKM C BBICOKMMM CTPYKTYPHO-MeXa-
HUYECKUMU xapakTtepuctukamu. OgHaKo
BbI coBepiieHHO TpPaBUJIBHO OTMETUJIU,
YTO OCHOBHOM IIPOOJIEMOM MacCOBOTO MC-
MMOJIb30OBAHUA HAHOTPYOOK B KOMIIO3U-
IIMOHHBIX CTPOUTEJBbHBIX MaTepuajgax
ocTaeTcd WX BBICOKasA cebOEeCTOMMOCTbD.
IIpousBoaCTBO HAHOTPYOOK OCJIOMKHEHO
HEBBICOKMMHU CKOPOCTAMU POCTA U BBICO-
KOM 9HEepPros3aTpaTHOCTHIO.

IIpoBenenHble B Haleir Jaboparto-
pUU UCCIeqOBAHUSA 110 KATAJIUTHUECKOMY
MIUPOJN3Y YIJIEBOJOPOAOB IIPU UCIOJIb30-
BaHUU B KayeCcTBe KaTaJIM3aTOPOB IIMPO-
Jin3a HAHOYACTUIL IIEPEXOAHBIX METAJIJIOB
MMO3BOJIMJIN TIOJIyYaTh YIJIEPOAHBIE HAHO-
TPpyOKM TPU OTHOCHUTEJIHHO HEBBICOKOM

Nanobuﬁél\@

KETOV AA,,
Doctor of engineering, professor,
Perm State Technical University

Many research centers consider the
opportunity to use carbonic nanotubes
to reinforce composite materials includ-
ing building ones. However the high cost
of nanotubes makes it difficult to imple-
ment them in construction mass applic-
ation products. Are the processes of cost
price decrease of carbonic nanotubes
and large-capacity manufacture consid-
ered in order to implement them widely
in building materials?

[Andrej Simakov, professor, Department
of Nanocatalysis. Research center «Nanoscience
and nanotechnology» of National Independent

University of Mexico (the question was received
by email: info@nanobuild.ru)]

It’s true that today there is a num-
ber of technologies allowing to produce
carbonic nanotubes with high structur-
al and mechanical characteristics. But
you were right when marked that the
main problem of mass application nan-
otubes in composite building materials
still lied in their high cost price. Nano-
tube manufacture is complicated by the
slow rates of growth and high power co-
nsumption.

The researches on catalytic pyrolys-
is of carbon under using transition metal
nanoparticles as pyrolysis catalyst carr-
ied out in our laboratory let us to obtain
carbonic nanotubes at relatively low tem-
perature but with the high performance.
Reinforcement by obtained composite na-
notubes on the basis of portland cement
and polymers gives us hope of economic
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TeMIepaType, HO ¢ BBICOKOI ITPOM3BOAU-
TeJIbHOCTBIO. ApMUPOBaHUE TOJYUYEHHBI-
MU HAHOTPYOKaMM KOMIO3UTOB Ha OCHO-
Be IMOPTJIAHAIIEMEHTa U IIOJMMEPOB JaeT
BO3MOYKHOCTh HAJIeATHCA Ha 9KOHOMUUE-
CKYIO IIesiecO00pPa3HOCTh ITPOM3BOJACTBA
TaKOT'0 3AIIOJIHUTEJIA JJIA MacCOBOTO IIPO-
M3BOJICTBA.

Ha npomemgmem B okTsA0pe Mesxmay-
HapoagHOM (opyMe MO HAHOTEXHOJOTUAM
OBLJI TIPEACTABJICH IIPOEKT IO IMPOU3BOI-
CTBY TeIJIOM30JIAIMM HA OCHOBE BCIIe-
HEHHOT'O CTeKJIa, 0 KoTopoM r-H A.Yyobaiic
YIIOMHMHAJI KaK O MPOPBIBHOM B 00JIaCTH
CTpOoUTEJbHBIX MaTepuagoB. Ho Beds
TEeXHOJOTHA NMEeHOCTEKJIa M3BeCTHA aB-
HO. B yeM HAHOTEXHOJIOTMYECKAaA COCTAB-
JAI0IIAs MMPOEKTa U BOOOIIIe 3aueM CHOBA

«OTKPHIBATH» U3BECTHHIA MaTepua?
[B.H. I'ycapenko, mpenogaBaTeb,

r. Opeu0Oypr (BoIIpoc moJy4YeH mo e-mail:
info@nanobuild.ru)]

IleficTBUTEJIBHO, II€HOCTEKJIO, KakK
mMarepuaj, usBecTHO emle 30-x TromoB
aBagmaToro Beka. C Tex mop TeXHOJIOTHUS
NIpaKTUYeCKd He M3MeHHJIach, OHA MO-
panbHO M (pusmUecKH ycrapeaa. ITO, Ha
MO B3IJISAM, ABUJIOCH IPUUYMHON OCTaHOB-
KM BCeX 3aBOJOB MEHOCTEKJIa Ha TePPUTO-
puu Poccumn.

PaspaboranHasd HaMU TeXHOJIOTHUS
NPUHIIUONAJIbHO OTJINYAETCS OT U3BECT-
HOM KJIaCCHUEeCKOM IIpe’kJe BCero TeM,
YTO HA MOBEPXHOCTh YACTHUIL CTEKJa Ha-
HOCHUTCS IIJIEHKA PeareHTOB TOJIIUHON
B aecATKu (mpumepuo mo 100-120 um)
HaHOMETPOB. JTa NJEeHKa IIPUBOIUT K
CXBATBIBAHUIO, OTBEPIKIEHUIO MAaCCHI I10-
POIIIKa — aHAJOTUYHO IIeMEeHTHO# Macce.
B nonyuyenHno#t MOHOJIUTHOM Macce IIJIeH-
Ka Me)XJy YacTHIIaMU CTeKJia He TOJbKO
yIEep:KUBaeT UX KaK B JKECTKOM KapKa-
ce, HO U IPU HarpeBaHUU BBIJEJAET ra-

Nanobtﬁd\@

practicability in manufacture of such fil-
ler for mass production.

In October the last International
forum on nanotechnologies saw the pr-
oject on heat insulation material man-
ufacture on basis of foamed glass which
was mentioned by A.Chubais as a brea-
kthrough in construction material prod-
uction. But the foamed glass technology
has been known for a long time. What
is nanotechnological constituent of the
project and in general what for does one

«discover» well-known material again?
[V.N. Gusarenko, lecturer, Orenburg
(the question was received by e-mail:
info@nanobuild.ru)]

In fact foamed glass as a material is
known since as early as 30s of the last ce-
ntury. Since then the technology practic-
ally hasn’t changed, it became function-
ally obsolete. This to my mind caused all
the foamed glass plants at the territory
of Russia to stop their production.

The technology developed by us di-
ffers from the well-known classical one
in a following way: the glass particle su-
rface is applied by the reagent layer wh-
ich thickness is tens (approximatly up to
100-120 nm) nanometers. This layer pr-
oduce setting, powder mass hardening —
as it happens in cement mass. In obtai-
ned monolithic mass the layer between
glass particles not only retains them as
if they were in rigid framework but also
evolves gaseous components under hea-
ting forming foamed glass. Thus the la-
yer with nanodimensional size gives the
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3000pa3Hble KOMIIOHEHTHI, (opMuUpyd
neHoctekJo. Takum obOpasoM, IJIeHKA,
uMewniad HaHOPa3MEPHYIO BeJWYUHY,
npuAaeT MaTepuasly ABa HOBBIX CBOU-
CTBa — CIIOCOOHOCTH K CXBATBIBAHUIO U
rasoBbIJleJIeHNE IIPU MMOBBIMIEHHBIX TEeM-
neparypax. 3To IO3BOJIMJIO OCYIIECTBUTh
IeMCTBUTEJIbHO KaUueCTBEHHBIN IPOPHIB B
TE€XHOJIOTUU MEeHOCTEKJIa — CYIIeCTBEHHO
YAYYIIUTh SKOHOMHUUYECKHWE IOKAa3aTesu
TEeXHOJOTUU, paspadboTaTh IeJbIH pPAL
HOBBIX IIPOAYKTOB U IIPUMEHATH B Kade-
CTBEe ChIPbsI OOBIYHBINI HECOPTOBOII CTe-
KJIOOOTA.

Ham naBHO MHTepecHAa TeMa II€HO-
CTeKJIa, KaK OJTHOTO U3 HauboJiee yHUBEP-
caabHbBIX U 3(PPEeKTUBHBIX TENJIOU30JIA-
IIMOHHBIX CTPOUTEJbHBIX MaTepHaJoB.
IIpou3BoacTBO MMOAOOHOTO MAaTepHuaJjia
cymiectByeT u B benapycu. B mociaegnue
roabl MOKHO OBLIIO YyCJBIINIATH O MHOSKE-
CTBe NIIPOEKTOB IO CO3JAaHUI0O TAKHX SKe
NIIPOM3BOJCTB BO MHOTMX ropoaax Poccun.
Ham craao uzsectno, uro Pocuano onLi1a
noanaepskana paspadorka mu3 r. Ilepmu.
Yem 3TO0 mpenjioskeHHe OTJIUYAEeTCA OT

apyrux?
[B.M. Kanmesuu.,3aB. Kadeapoit maTepua-
JI0OBeleHU s, JOKTOD TeXH. HayK, Mpodeccop;
A.H. JIleoHoB, 10K. TeXH. HAyK, IIpodeccop
Kadeapbl OCHOB HAYUYHBIX MCCJIEJOBAHUI
Musuck, Besopycckuii rocygapcTBeHHBIH
arpapHbIN TeXHUUYECKUHN YHUBEPCUTET (BOIIPOC
moJsryueH 1o e-mail: info@nanobuild.ru)]

Brimme s yixe oTBeuaJs Ha BOIIPOC O
IPUHIUIINAJIBHBIX OTJINYUAX HAIIeH TeX-
HOJIOTUH OT KJIACCMYECKOM MOPOIIKOBOH,
U O HAHOCOCTABJAWIIENH NPEIJI0KEeHHO-
ro mpoitecca. Ho pemuts 3Ty mpobiaemy
OBLJIO OBI HEBO3MOXKHO 0e3 6oraToro Hay4-
HOT'0 M TeXHOJIOTUUECKOTO OIIbITA HAIIIEeTO
KoJITeKTuBa. K MOMeHTy mogaum 3asgBKU
B 'K Pocumano Ha cuery y Hac ObLIM He
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material two new properties — capability
for hardening and gassing under high
temperatures. This let us to made a real
breakthrough in foamed glass technolo-
gy — considerably to improve technology
economic indicators, to develop a numb-
er of new products and to use traditional
unassorted cullet as a raw material.

The theme of foamed glass as one
of the most universal and effective heat
insulational construction materials has
been of great interest for a long time.
There is a manufacture of such materi-
al in Belorussia, too. For the last sever-
al years we could hear a lot about many
projects on creating works in many Ru-
ssian cities. We knew that RUSNANO
backed the development from Perm. In
what way does this proposal differ from

other ones?
[V.M. Kapzevich, the head of Material
research Department, Doctor of engineering,
professor; A.N. Leonov, Doctor of engineering,
professor of Scientific research Department, Be-
lorussia state agricultural technical university
(the question was received by e-mail:
info@nanobuild.ru)]

Earlier I have already answered the
question on the pincipal distinctions be-
tween our technology and classical pow-
der one, and also on nanocomponent of
proposed process. But it would be impo-
ssible to solve this problem without rich
scientific and technological experience
of our collective. By the time when we
filed the application to Rusnano we had
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TOJIBKO AECATKU ITyOJIMKAIUH, ITaTeHTOB
W HECKOJIBKO 3alllUINeHHBIX [IuCcCepTa-
Ui, HO U CO3JaHHOEe, peajbHO AeHCTBY-
[olree mpousBoAcTBO. IlosaTomMy mpobiemy
paspaboTku 3(P(HeKTUBHON TEXHOJOTUU
IIeHOCTEeKJIa MBI Pelllajy CUCTeMHO — HC-
xoOsA u3 (PUBUKO-XMMUYECKUX CBOMCTB
KOMIIOHEHTOB U OIITHMU3AIlUU WHIKe-
HEPHBIX peNleHu#, a He NPUBLIYHBIM,
K COKaJIeHWIO, CO3JaHWEM TEeXHOJIOTUU
«MeTOIOM ThIKa». IIpu aTOM He MOry co-
raacuTtbeAd U ¢ pykoBoaurteaem I'K Poc-
HaHO, UTO IIpeIojaBaTesb JOJIXKEH YMETh
cosgaBath 6ousHec (http://irk.kp.ru/onl-
ine/news/577719/). Ilo moemy ybe:xme-
HUIO, HAIll TPOEKT M3HAYaJbHO 00JamaJt
BBICOKMM IOTEHIIMAJIOM, IIOTOMY YTO B
CJOKUBIIIEMCS KOJIJIEKTHUBE IIpernoja-
Baresu IlepMCKOTO TeXHWUYECKOTO YHU-
BepcuTeTa MOTJIM IIOCTaBUTh U PeENIaTh
KOMMepUecKre 3ajJjaud B paMKax CBOeH
cuenuaJbHOCTH (HampuMep, yJIydIleHue
TermyiooOMeHa 3aroTOBKU AJIA CHUMKEHUA
cebecTOMMOCTHY IIPOAYKITIN), a Ou3HecMme-
Hbl IOHUMAJIX «TDAaHUYHBIE YCJIOBUA» B
HaAyYHBIX BOIIPOCAaX, HO HEe IBITAJIUCH UX
PEeIInuTh.

TemMa HAHOTEXHOJOTHI CTajia Ypes-
BBIUAWHO «MOJHOI» B IIOCJIeHEe Bpe-
M — MOSKHO YCJIBIIIATH U PO HAHOKpa-
CKH, M TIPO HAHOJIEKAPCTBA, U YyTh JIU HE
HaHOBO3AYX. Ho ¢ TOYKHM 3peHUA aTOM-
HO-MOJIEKYJISIPHOTO CTPOEHHU S MHPA MHO-
rHe CTPYKTYpPhl MMEIOT HAaHOpPa3MepHbIe
BEJIMYMHBI — B JJIOOOM IIpoIiecce MJIN M3-
JeJMM MOKHO HAMTH «HAHOCOCTABJIAIO-
myo». Tak, masa OGOJNbIIMHCTBA TEeXHH-
YEeCKMX KPHCTAJIMYECKHX MaTepHaioB
IJIMHA pedpa dJeMeHTaApHOU AYeHKH COo-
craBager 0,3—0,5 HM, DIMHA MOJIEKYJI
MOJIMMEPOB H3MepsAeTcA AeCATKAMM Ha-
HOMETPOB, CPpeIHUN pa3zmMep MuUlew1 1—
100 M. IlosyyaeTrcsi, YTO MPAKTHYECKH
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not only tens of publications, patents and
several defended theses but also founded
functioning manufacture. That’s why we
were solving the problem of development
of effective foamed glass technology si-
stemically— proceeding from component
physicochemical properties and optimiz-
ation of engineering decisions and not as
it often happens by trial and error. At the
same time I disagree with the head of Sta-
te Corporation RUSNANO, that lecturer
should be able to create business (http://
irk.kp.ru/online/news/577719/). To my
mind from the very beginning our project
had the high potential because in formed
collective the lecturers of Perm State Te-
chnical University could determine and
solve commerial tasks within the limits
of their specialty (for example, impro-
ving heat exchange of billet in order to
decrease the product cost price) and the
businessmen in their turn understood
‘boundary conditions’ in scientific issues
but didn’t try to solve them.

The theme of nanotechnologies be-
came very popular nowdays — you can
hear about nanopaints, nanomedcine,
and even about nanoair. But from ato-
mic and molecular structure of the wo-
rld point of view many structures have
nanodimensional sizes — one can find
«nanocomponent» nearly in every pro-
cess or product. So, for the major part
of technical crystalline materials the
elementary cell edge length is 0,3—0,5
nm, the length of polymer molecules eq-
uals tens nanometers, the average size
of micelles is 1-100 nm. Thus nearly
every process can be referred to nanote-
chnologies. What principles do you foll-
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J1000# Impoiecc MOKHO OTHECTH K Ha-
HOTexHoJoruaM. KakumMu npuHIHIaMu
BbI pyKoBOACTBYyeTECHh IIPH ONMpPeaeTeHUN

mnmpoirecca Kar HaHOTEeXHOoJOornu?

[A.JL. 3Komo6oB, KaHA. TeXH. HAYK, HOIIEHT
Kadeapbl TEXHOJOTUHU CTPOUTEIHLHOTO ITPOU3BOJ-
cTBa POCTOBCKOT0 roCyJapCTBEHHOT'O CTPOUTEIB-

HOro yHHBepcureTa (BOIIPOC IIOJyUYeH 1o e-mail:
info@nanobuild.ru)]

Ha moii B3rsisaz, onpenensaioniuM Ha-
HOTEXHOJIOTUU ABJSAETCA JasKe He pasMep,
KpaTHBIA HAaHOMEeTpaM WJIM aHT'CTPEMAaM.
IIpyuHIUTIHATBHBIM ABJIAETCA IIOHNMaHIe
TOT0, KaK yIPaBJATH IIPOIleccaMu IIpPeod-
pasoBaHUA BEIIECTBA C YPOBHA MOJIEKYJI
U KJaCcTepoOB M BILUIOTH A0 MaKpopasMe-
pOB, IIPUYEM UMEHHO CTPYKTYPbI MUKPO-
Mupa (MOHBI, MOJIEKYJIbI, KJIaCTEPHI U IIP.)
OoIpenenAT TeXHOJIOTUUYecKue OCO0eH-
HOCTU TIPOIIECCOB U, B KOHEYHOM CUETe,
CBOMICTBA M XapaKTEPUCTUKU TI'OTOBOTO
nmpoaykKTa. B aToM cMmbIciie ompenesieHIe
HAHOTEXHOJOTU, c(hOPMYIUPOBAHHOE HA
caiite 'K Pocuano (http://www.rusnano.
com/Document.aspx/Download/14846),
IIOJIHOCTBIO CITPaBeqJINBO, HA MOM B3TJIA,
TOJIBKO B YaCTU 00sA3aTEJIbHOTO BIUAHUA
CTPYKTYp HaHOMACIIITaMHOTO padMepa Ha
MAaKpPOCBOMCTBA IPOAYKTOB — «IIOJIyUe-
HUe 00bEKTOB C HOBBIMU XWUMHUYECKUMU,
(pusrueckuMm, OMOJOTMYECKUMU CBOM-
cTBaMu». Benp mpakTHuecKu B JHOOOM
MaTepuaJIbHOM OO0BEKTEe MOXKHO HaANTU
CTPYKTYpPHI (KJacTepbl, IOPHI, (ha30BbIE
BKJIIOUEHUSA U IIP.), KOTOpble MMEIT Ha-
HOMAacIITa0HBIN pasmep. Ho mpm sTom
KpaliHe MaJi0O MOYKXHO HAWUTH TeXHOJIOTUM
npeoOpasoBaHUs BeIecTBa, Korma Obl
yIpaBJieHue HAaHOPa3MEPHBIMU CTPYKTY-
pamMu mO3BOJNJIO OBl HAITPABJIEHHO TIOJIY-
YaTh MAKPOOOBEKTHI C 3aJJaHHBIMU CBOM-
ctBaMu. /I TOJIBKO B IOCJEeZHEM cJiydae
MOJKHO TOBOPUTH O HAHOTEXHOJIOTUAX.
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ow when determine process as nanotech-

nology?
[A.L. Zholobov, Ph.D. in engineering,
professor assistant of Construction technology
Department, Rostov state construction universi-
ty (the question was received by e-mail:
info@nanobuild.ru)]

To my mind nanotechnology is not
determined even by the size divisible by
nanometers or angstrom. The main thi-
ng is to understand how one should con-
trol the matter transformation processes
from the level of molecules and clasters
and right up to macrosize, it is microco-
sm structures (ions, molecules, clusters)
that determine technologial characteris-
tics of the final product. In this sense the
difinition of nanotechnologies given at
the SC RUSNANO website (http://www.
rusnano.com/Document.aspx/Downl-
oad/14846) is completely correct to my
mind only at the point where it says that
nanoscale size structures certainly effe-
ct on macroproperties of the products —
«obtaining products with new chemical,
physical, biological characteristics». Na-
noscaled size structures (clusters, pores,
phase includings and so on) can be found
practically in any material object. At the
same time few matter transformation te-
chnologies can be found when nanodime-
nsional structures control would make it
possible to obtain directly macroobjects
with specified properties. And only the
last case concerns nanotechnologies.
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DOAJINKMAH B.P.,
el CTBUTEeJIbHBIN

yixen PUA, npogeccop
MI'CY, unen Me:xmy-
HaPOIHOTO COI03a JKC-
IIepTOB M JIabopaTopui
IO UCIIBITAHUIO CTPOM-
TeJbHBIX MATEPHUAJIOB,
CHCTEM M KOHCTPYKI[MH
(PUJIEM)

[Bce Bomrpock 3amaer E.M. YepHsbIios,
axkagemMuk PAACH, 1okTop TeXH. HayK, IIPO-
deccop, BopoHe:KCKU rocyqapCTBEHHBIN apXu-
TeKTYPHO-CTPOUTENbHEINT YHUBEPCUTET (BOIIPOCHI
moJsiydeHsI o e-mail: info@nanobuild.ru)]

Ects M, 110 MHEHHIO YYaCTHHKOB
OHJIAWH-KOH()epeHIIuH, HeOOXOIMMBIN HAa-
YUHBINA MOTEHIIHAJ y CIIEI{HaJINCTOB MaTe-
PHAIOBEIOB-TEXHOJIOTOB B 00JIaCTH CTPOM-
TeJIbHBIX MAaTE€PHAJIOB JJI PACCMOTPEHHI
Mpo0.JIeM HAHOTEeXHOJIOTHI B uXx cdepe?

Bompoc oueHb BaKHBIN, HO JOcCTa-
TOYHO a0CTPAKTHBIMN.

B nmpunnune, HeCOMHEHHO, YTO Ta-
Kou moreHmuasa ectb. O6 sToMm, Hampu-
Mep, CBUJETeJIbCTBYIOT MaTepUaabl TPeX
CUMIIO3UYMOB IIO0 IIpoOJjeMaM IIpUMeHe-
HNA HaHOMAaTepnuaJioB 1 HaHOTeXHOJIOPI/Iﬁ
B ctpoutenbcTBe — NICOM 1 (Ileticam,
MMornasgua, 2003), NICOM 2 (Bunsb-
6ao, Ucnauusa, 2005) u NICOM 3 (IIpa-
ra, 2009). Becbma aKTuUBHO padoTajau u
paboTraioT IpopuIbHLIE TEXHUUECKUE KO-
MUTEThl MEKIYHAPOJAHBIX OpPraHu3aIui
(TC 197-TCM RILEM, nnogxkomuret 236D
ACI u np.). UuTeHCUBHBIE HCCIETOBAHUS
BenyTcsa B 28 crenuaan3upPOBaHHBIX Ha-
VUYHBIX I[eHTpPaX MUpa. YCIeNIHO peayu-
3oBaH eBponeiickuii mpoekT PICADA,
CTaBUBIIUH IIEJIbI0 Pa3zpaboTKy CIIOoCO00B
KOHTPOJISI 3aTPA3HEHUI MeramoJincoB 3a
CUeT IPUMEeHEeHUA CTPOUTEIbHBIX MaTePU-
aJIoB ¢ IpUMeHeHueM (OoTOKaTaJIuTHue-

Nanobtﬁd\@

FALIKMAN V.R.,
full-member of REA, professor
of MSUCE, member of International
union of experts and laboratories on
testing of constructional materials,
systems and structures (RILEM)
[All questions are asked by
E.M. Chernyshov, member of Russian
Academy of Architecture and Construction Sci-
ences, Doctor of Engineering, Professor, Voro-
nezh State University of Architecture and Civil

Engineering (the questions were asked by email:
info@nanobuild.ru )]

Do according to online-conference
participants researchers of materials
and technologists have sufficient scien-
tific potential in the field of constructio-
nal materials to consider nanotechnolo-
gical problems in their spheres?

This question is very important but
it’s rather abstract too.

Theoretically, they definitely have
such potential. This is proved for exam-
le by the materials from three workshops
on the problems of nanomaterials and na-
notechnologies implementation in cons-
truction — NICOM 1 (Paisley, Scotland,
2003), NICOM 2 (Bilbao, Spain, 2005)
and NICOM 3 (Prague, 2009). The core
technical committees of International or-
ganizations worked and are still working
very hard (TC 197-TCM RILEM, subcom-
mittee 236D ACI and others). Intensive
investigations are being carried out in 28
specialized scientific centers of the wo-
rld. The European project PICADA was
accomplished successfully; its aim was
to develop megapolis pollution control
methods on the basis of constructional
materials with introduced photocatalys-
tic dioxide of titanium. «Road maps» of
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CKOTO IMOKcHJa TuTaHa. PazpaboTanbl u
YCIIETITHO PeaIn3yIOTCA «JIOPOYKHBIE Kap-
TeI» EBpomeiickoro coobimectBa, CIIIA,
Kuraa, Anonun u psaga Apyrux crpaH.

Bwmecrte ¢ Tem, B Poccuu ¢ pazButuem
aHAJOTUYHBIX IIPOEKTOB CKJIAAbIBaeTCH,
KOHEUYHO, HempocTasa cutyanusa. Iloka He
yZaeTcsa BBICTPOUTD IIEJIOCTHBIN 9KOHOMM-
YyeCcKUll MeXaHW3M, CBA3LIBAIOINI HAYKY,
IIPOMBIIIIJIEHHOCTh W oOpa3oBanme. Ilo-
IIBITKW CO3JaHUA OTJEeJbHBIX 3J€MEHTOB
MHHOBAIITMOHHOM CUCTEMBI (TrocyJapCTBEH-
HBIX (DOHIOB WOJIEP:KKU HAYYHBIX WC-
cJeJoBaHUU Y MHHOBAII, TEXHOIAPKOB,
BEHUYPHBIX (DOHIIOB, OCOOBIX SKOHOMMUE-
CKUX 30H U T. II.) BHE CBA3U C OCHOBHBIMU
YYaCTHUKAMU WHHOBAIIMOHHOMN OeATeJIb-
HOCTH W BHE peaJbHO paboTaromieil «pbI-
HOYHO! SKOHOMUKMN» OOJIBIIIOTO Pe3yJb-
TaTa He npuHecan. /11 HAHOTEXHOJOTHUMN
TAKOW MOYBOM, KAaK IIPABUJIO, ABJSIOTCS
WHXEHEpHbIe ILJIOMIaJKN U MeJIKUe TeX-
HoJtoruvueckue upmel. IlepBbie B Poccun
moutu mcuesdau emie B 90-e rogpi, a BTO-
pble pPa3BUBAIOTCA C KOJIOCCAJIBLHBIM TPY-
nom. IlosTomy abCOJIOTHO IIOHATHO, YTO
crucTeMa HCCJIEJOBAHWI B HAIIleil cTpaHe
HYKJAeTcs He TOJBKO B CTUMYJaxX, HO U B
ompenesieHHBIX pepopmax. K aTomy caeny-
eT 100aBUTh, KaK IIPaBUJIO, YCTAPEBIIIYIO
MaTepHaJibHYyI0 0asdy, KCTaTH, JAaJIEKO He
JeIlIeBYI0, OOJIBIIINE CJIOMKHOCTU C IIOJTO-
TOBKOM, IIPUBJIE€UYEHUEM U 3aKPeIJIEHIEM
MOJIOJBIX CIIEIIUAJIMICTOB 1 KaJApOB AJIA pa-
00THI B Pa3JIMUYHBLIX chepax HAHOTEXHOJIO-
I'Mil 1 HAaHOMAaTEPHUAJIOB, & TaK:Ke C IIOBBI-
IIeHneM X KBaJIN(MUKAIIUN.

He kaxerca am y4YacTHMKaAM OH-
JaWH-KOH()epeHIIuHu, YTO B HACTOdAIIee
BpeMsA uMeeT MecTO (PeTHUIIU3M, KaK ObI
peJIurno3Hoe IIOKJIOHEHUe, HajJaejieHue
HAHOTEXHOJIOTUIL CBEePXBbECTECTBEHHOM
Maru4ecKoi Cuaoun?

Nanobtﬁd\@

European community, the USA, China,
Japan and other countries have been dev-
eloped and are operating succesfully.

At the same time complicated si-
tuation in the field of similar projects
development in Russia has formed. It
hasn’t yet worked to draw up the integ-
ral ecomomic mechanism tieing together
science, industry and education. The at-
temps to create single elements of inno-
vative system (state funds of scientific
investigations and innovations support,
industrial parks, venture funds, special
economic zones) without connection with
main participants of innovative activity
and out of the contact with «market ec-
onomy» working under real conditions
didn’t give any considerable result. Gen-
erally for nanotechnologies such ground
is engineering sites and small technolog-
ical firms. Formers have disappeared in
Russia in the late 90es and the latters are
developing with the great difficulties.
That’s why we clearly understand that
research system in our country is needed
not only in motivation but also in certa-
in reforms. To this we should add usual-
ly obsolete material base, by the way far
from being cheap, great complexities in
training, recruitment and hiring of you-
ng specialists and personnel for the work
in different spheres of nanotechnologies
and nanomaterials and also in raising the
level of their qualification.

Doesn’t it seem to on-line conferen-
ce participants that now there is fetishi-
sm, some kind of religious service, when
nanotechnologies are given some super-
natural magic force?
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He 6e3 sToro. Koneuno, aTo pacry-
A ceKTop 3KOoHOMUKHU. Ilo mporuozam
AaHAJIUTUYECKUX areHTCTB, ToJabKOo B CIITA
00bEM peaausauy HaHOMAaTePHAaJIOB 1 Ha-
HOTEXHOJIOTUH B cTpouTenbeTBe B 2011 T
mocturaer $100 mun, a k 2025 r. Bozpac-
ret 1o $1,75 mapxa, mpexxae Bcero, 3a cueT
MIPUMEeHEeH’ IOKPBITHI, KOMIIO3UTOB, a-
re3uBOB, HAHOZ00ABOK IJIS IIEMEHTOB U Oe-
TOHOB, KPACOK, CTEKOJI 1 T.. IHANKATOPI
pasBuTuA 23 TUANPYIONINX TPOMBIIILIEH-
HO-(D)MHAHCOBBIX TPYII, BKJIIOUasd Bay-
er, Cabot, DuPont, Elementis, Nanocor,
Pilkington u ap., TOIbKO IOATBEPIKAAIOT
aTy TeHaeHIno0. OQHAKO TPYAHO, KOHEY-
HO, O}KHIATh, YTO B CTPOUTEIbCTBE I'PALET
«HAaHOTEXHOJIOTUYECKAsd PEBOJIOMUA» —
CTPOUTEIbHAS OTPACJL II0 CBOCI MPUPOIE
3aMeTHO OTJIMUAeTCs OT WMHBIX o0JacTeil
YeJI0BEUYECKOH JesTeJIbHOCTH M B JOCTa-
TOYHOII CTeIeHN KOHCePBATHUBHA.

He kaskercsa Ju KoJjieraM, 4To JI0-
IMMyCKaeTCA ByJIbrapu3anusa B TEPMUHOJIO-
TUH, CBA3aHHON C HAHOTEXHOJOTHIAMM ?

Hecomuenno. IlosTomy caenyer
TOJILKO IIOIIPUBETCTBOBATH U MO IEPKATh
cognanre TexXHMYECKOro KOMHUTeTa II0
craggaptusanuu «HaworexHoMOTHMM U
"HaHomarepuaiabl» TK 441 npu Pocrexpe-
ryJampoBaHuU 1 nHUIaTnBy HayuHo-uc-
CJIeIOBATEJIbCKOTO I[€eHTPa II0 M3yUYEeHUIO
CBOMICTB IIOBEPXHOCTH, B3ABIIIETO Ha ce0A
TPYA IIOATOTOBUTH MEPBYIO PEJaKIINIO Ha-
IIUOHAJILHOTO cTaHxapra «HaHoTexHOI0-
run. TepMUHBI U ompenelieHUsI». B ak-
TUBHYIO paboTy HaJ STUM CTaHAAPTOM
BrIoumyca u TK 465 «CtpoutenbcTBO» .

Kakue u3 mydaukanmii B mpouis-
HBIX (CTPOUTEIHCTBO, CTPOUTEJILHBIE Ma-
TEepPHAJIbI) U3TAHUAX MOSKHO PEKOMEHI0-
BATh JIA IPOYTEHUS ¥ COOTBETCTBYIOIIEH

Nanobtﬁd\@

It can’t altogether be denied. Of co-
urse this is growing sector of ecomomy.
According to analytical agency forecast,
only in the USA the sales volume of nano-
materials and nanotechnologies will have
achieved 100 millions of dollars in 2011,
and by 2025 it will has increased up to
1,75 mlrd of dollars generally due to imp-
lementation of coatings, composites, ad-
hesives, nanoadditives for concretes and
cements, paints, glasses and so on. Deve-
lopment indicators of 23 leading industr-
ial and financial groups including Bayer,
Cabot, DuPont, Elementis, Nanocor, Pil-
kington and others prove this tendency.
However it’s certainly difficult to expect
that «nanotechnological revolution» will
take place in construction — construction
industry considerably differs itself from
other spheres of human activity and to a
certain extent it’s conservative.

Don’t colleagues think that some
kind of vulgarization exists in termino-
logy concerning nanotechnologies?

Definitely yes. That’s why one sho-
uld back and greet the establishment of
Technical committee on standartization
«Nanotechnologies and nanomaterials»
TC441 attached to Rostechregulirovanie
and initiative of Research center for the
study of surface properties which took
the trouble to prepare the first edition
of national standart «Nanotechnologies.
Terms and definitions». TC465 «Const-
ruction» was involved in this intensive
work too.

What publications in specialized
(construction, constructional materia-
Is) editions can you recommend to read
in order to form a system of views on the

http://manobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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BBIPA0OTKM CHCTEMBI IIPEICTaABJIEHUH 11O
npobiaeme «HaHOTEXHOJIOrMM B CTPOM-
TeJbCTBE» ?

O06beM Takux MyOJMKAIINT M3 roga
B rog pacter. MOKHO OTMETUTHh UHTEpEeC-
Hylo moHorpaguio Peter J.M. Bartos,
John J. Hughes, P. Trink «Nanotechn-
ology in Construction» (2004), Tpyzabl
YIOOMSIHYTBIX BBIIIIE CHUMIIO3UYMOB, [0-
Kaanel cuenuaapHoinn ceccum ACI «Na-
notechnology of Concrete: Recent De-
velopments and Future Perspectives»,
November 7, 2006, Denver, USA u psan
IPyrux COOPHUKOB. AKTHBHO pPa3BUBa-
orca HTepHeT-U3NaHUsA, 1 B TOM YUCJIEe
WNurepuer-:kypHan «HaHoTexHOJOTHIU B
CTPOUTEJILCTBE» , B IEPBBIX BHIMYCKAaX KO-
TOPOT'O MOYKHO HAUTHU HECKOJIBKO 0030POB
10 3aTPOHYTOM TeMaTUKE.

Nanobtm

problem «Nanotechnologies in constru-
ction»?

The volume of these editions is co-
nstantly increasing from year to year.
I can mark interesting monograph of
Peter J.M. Bartos, John J. Hughes,
P. Trink «Nanotechnology in Construc-
tion» (2004), proceedings of mentioned
above workshops, special session repor-
ts of ACI «Nanotechnology of Concrete:
Recent Developments and Future Pers-
pectives», November 7, 2006, Denver,
USA and a number of others collections.
Internet-editions are developing rapidly,
including Internet-journal «Nanotechn-
ologies in construction» in the first issue
of which one can find several reviews on
related themes.

KOPEHBROBA C.®.,
IOKTOP TeXH. HAYK,
npogeccop kadenpsl
«CtpourensHble MaTEpPHU-
axpl» Camapckoro rocy-
IapCTBEHHOTO
ApPXUTEKTYPHO-CTPOM-
TeJHHOTO YHUBEPCUTETA

Kaxue BUOBI HAHOTEXHOJOTHII BO3-

MOKHO IIPMMEHHUTH B CTPOUTEJHCTBE ?
[EBrenuii (Bommpoc ¢ caiita
www.nanonewsnet.ru)]

PasBuTre HaHOTEXHOJOTHI CBA3aHO
C CO3IaHIEeM TEOPETUUYECKUX U IIPaKTHUUe-
CKUX OCHOB U UX HCIIOJIb30BAHIEM B MaTe-
puajye. Cunraio, 4To HandoJiee peaJlbHbIM
sABJIAETCsS NpPHUMeHeHHe HaHOMOAM(pUKA-

KOREN’KOVA S.F.,

Doctor of engineering, professor

of Construction materials Depart-
ment of Samara State University of
Architecture and Engineering

What kinds of building materials
can be implemented in constructed ind-
ustry?

[Evgenij (the question was asked at the
website www.nanonewsnet.ru)]

The development of nanotechnolog-
ies is accompanied by the creation of the-
oretical and practical bases and their im-
plementation into materials. I consider
that the most real field is application of

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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TOPOB B 0ETOHHBIX KOMIIOSUIIUAX, Kepa-
MHUUYECKUX M CUJIMKATHBIX MaTepuajax,
TaK KaK HEKOTOPBbIM HAYUYHBLINA 3a1eJ 10
9TUM HAINPaBJIEHUAM Ha CETONHA YiKe
numMeeTcH.

KakxoBsI pecypcHbIie pe3epBbI HAHO-
CBIPhA A CTPOUTEJIBHOW MHAYCTPHU B

HacTosAIee BpeMs?
[P.C. KosaeB, uH:xeHep, YKpanHa,
XapbKOBCKasA 00.1. (BOIIPOC MOJIYUEH II0
e-mail: info@nanobuild.ru)]

B Ouamskailimiye rombl 3TO MOYKET
OBITH BCECTOPOHHEE MCIIOJb30BaHUE IIPU-
POAHOTO HAHOCHIPhA (HampuMmep, BBICO-
KOILIACTUYHBIX TJINH), a TaKyKe TeXHO-
TeHHOTO CBhIPhbsA (HAIpUMep, ILJIaMOBBIX
OTXOIOB IIPOMIIpeAIpuATHii). Bo3MOK-
HO, <«PEBUBUA» CYIIECTBYIOINIUX OTXO-
OB U TOMYTHBIX IIPOAYKTOB Pa3JIUUYHBIX
IpeqIpUATUHN TO3BOJIUT IIOTOJHUTL 0aHK
HAHOA00aBOK W KOPPEKTUPYIOIIUX KOM-
IIOHEHTOB.

KaxoBs MexaHu3M OeiiCTBUA HaHO-
X00aBOK B COCTaBe 0ETOHOB M IIeMEHTHBIX

pacTtBopoB?
[H.A. ITamunIes (BOIpocC moIydeH
1o e-mail: info@nanobuild.ru)]

HaHoaucnepcHble HAIIOJIHUTEIU SB-
JISIOTCSA «BBICOKOTOUHBIMU» MUHEPAJhb-
HBIMHU BeII[eCTBAMH, KOTOpPble AKTHUBHO
(opMUpPYIOT aAre3MOHHYI0 IPOYHOCTH B
IIeMEeHTHOM KaMHe M, COOTBETCTBEHHO,
MOBBIMIAIOT JOJITOBEYHOCTH OeToHa (MoO-
PO30CTOMKOCTD, BOAOHEIIPOHUILAEMOCTD 1
T. 0.). Kpome Toro, yaydmniaioT CTPYKTyp-
HO-PEO0JIOTUYECKIEe CBOMCTBA II€MEHTHBIX
PacTBOPOB M MX JKCILJIyaTallMOHHBIE Xa-
PaKTEepPUCTUKH.

Nanobtﬁd\@

nanomodifiers in concrete compositions,
ceramic and silicate materials, as some
scientific experience has been already
kept in this field.

What are the resource reserves of
raw nanomaterials for construction ind-

ustry today?
[R.S. Kozaev, Ukrain, Kharkov region
(the question was received by
e-mail info@nanobuild.ru)]

In the nearest future resource res-
erve may involve comprehensive applic-
ation of natural raw nanomaterials (for
example, high-ductility clay), and anthr-
opogenic raw materils (for example, mud
wastes of enterprises). Probably «close
inspection» of existing wastes and conc-
urrent products will make it possible to
enrich the collection of nanoadditives
and corrective components.

How do the nanoadditives work in

concrete and cement mortars?
[N.I. Pashintsev (the question was
received by email: info@nanobuild.ru)]

Nanodispersed fillers are «highly
precise» mineral substances that actively
form adhesive strength of cement stone
and as a result increase the concrete du-
rability (frostresistance, water imperm-
eability and so on), Moreover they impr-
ove structural and rheological properties
of cement mortars and their performance
characteristics.

http://nanobuild.ru/magazine/nb/Nanobuild_4_2009.pdf
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KOPOTKUX /1.H.,

KaH/. TeXH. HAYK, JOIeHT Kadeapsl
TEeXHOJIOTHU CTPOUTEIbHBIX U3/IeINit
M KOHCTPYKIIUIl, TOKTOPAHT,
Bopone:xckuii rocyiapcTBeHHBII
APXUTEKTYPHO-CTPOUTEIbHbBIN
YHUBEPCHUTET

KakoBs MexaHuM3M OeiiCTBUA HaHO-
T00ABOK B COCTaBe 0ETOHOB M IIeMEHTHBIX

pactBopoB?
[H.A. ITamunIes (BOIPoOC IOJIyYeH
1o e-mail: info@nanobuild.ru)]

Mexanuambl geiicTBUSA HAaHOPa3Mep-
HBIX MOAN(UKATOPOB CTPYKTYPhI OETOHOB
pPa3IuYHBI, IOCKOJBKY OIIMPAIOTCS Ha Pas-
Hble (DUBUKO-XUMUYECKUEe ABJIEeHUdA. Xa-
paKTepusysa MeXaHU3Mbl MOAUMDUIIIPYIO-
IIeT0 BJINAHUA HAHOPAa3MEPHBIX YAaCTHUIL
Ha CTPYKTYpooOpasoBaHUE U CTPYKTYPY
IIeMEeHTHOTO KaMHA W 0eTOHa, CJIeayeT B
0o011IeEM ciiyyae MMeTb B BUY IIPOCTPaH-
CTBEHHO-TEOMETPUUECKUN acleKT (cucre-
MBI CJIOKEHUSA JUCTIePCHBIX YaCTHUIl, TIJIOT-
Hble YIIaKOBKH, IIOPHUCTOCTh M CTPYKTypa
IIOPUCTOCTH, 30HUPOBaHME OOpPa30BaAHUA
HOBOHM (hasbl), TEPMOAUHAMUUYECKUN U
KMHETUYECKUIN acHeKT (dHepreTuyecKoe
obJerueHme IIPOIECCOB THUApPATAIlUUA U
TBEPJEHUA, UX YCKOPEHUe), KPUCTAJLIO-
XUMUYECKUN acleKT (YacTUIlbl KaK KpU-
CTaJLUINYeCKUe 3aTPaBKU, KaK (PaKkTop 30-
HUPOBAHUA aMOP(PHO-KPUCTAILINIECKON
CTPYKTYPBI, YyUacTre CyOCTaHIIUM YACTHUI]
B XUMUKO-MUHEPAJIOTUYECKUX IIPOIleccax
(asoobpaszoBanus), 1, HaKOHEI], TEeXHO-
JIOTUYECKUU acHeKT (BJIUSHUE Ha BOJO-
MIOTPEOHOCTh, N3MEHEHUE PEOJIOTUUECKUX
XapaxkTepucTUK (POPMOBOUHBIX CMeceit).
$lcHO, YTO BOBMOIKHOCTU U Mepa peaansa-
OUU 3TUX MEXaHU3MOB MOAM(pUIIMPOBA-
HUSA CTPYKTYPHI IIEMEHTHOTO KaMHSA OyayT
OIIPEIEeIATHCA BUJOM, XapaKTEPUCTUKAMU
U TOBUPOBKOI HAHOPa3MEPHBIX UaCTHII.

Nanobtﬁd\@

KOROTKIKH D.N.,

Ph. D. in Engineering,

Assoc. Prof. of Building Products
and Structures Technology
Department, Voronezh State
University of Architecture

and Civil Engineering

What is the nanoadditive mechani-
sm of action in concrete and cement mo-

rtars?
[N.I. Pashintsev (the question was
received by e-mail: info@nanobuild.ru)]

The nanodimensional modifiers of
concrete structure have the different
mechanisms of action as they are based
on different physical and chemical phe-
nomena. Giving a characteristic to mech-
anisms of nanodimensional particle mod-
ifying effect on structure formation and
cement stone and concrete structures in
general we should remember about spat-
ial and geometric aspect (the systems of
dispersed particles combining, dense pa-
ckings, porosity and porosity structure,
new phase formation zoning), thermody-
namic and kinetic aspect (energy relief of
hydration and hardening processes, their
acceleration), crystal and chemical aspe-
ct (the particles as crystal seeding agen-
ts, as a factor of amorphous and crystal
structure zoning, participation of par-
ticle substance in chemical and mineral
processes of phase formation) and finally
technological aspect (influence on water
needs, modification of rheological chara-
cteristics of forming mixtures). It is cle-
ar that the potential and application me-
ans of these mechanisms of cement stone
structure modifying will be determined
by the type, characteristics and dosages
of nanodimensional particles.

To get more information see the fol-
lowing publications:
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s monydyeHmsa OoJiee IIOAPOOHOM

nH(popManu MOKHO 00paTUTHCA K CJie-
OYIOIIUM ITyOJIMKAI[AAM :

Yepuswimor E.M., Koporkux [I.H.
MoaudunmpoBanue CTPYKTYPHI Iie-
MEHTHOT'O KaMHA MUKPO- 1 HAHOPa3-
MEepPHBIMU YacTHUI[aMU KpeMHe3eMa
(BOIPOCHI TEOPHU W IIPUJIOKEHUI)
//CTpouTesibHbIe MaTepHuaJjbl, 000-
pyaoBauue, Texnogoruu XXI Beka,
Neb5, 2008.

Koporkux I.H., ApramonoBa O.B.,
YepuswimoB E.M. O TpeboBaHUAX K
HaHOMOAU(DUIIMPYIONIUM JoOaBKaAM
I BBICOKOIPOYHBIX II€MEHTHBIX
oerouoB // Hayumwiii WuTepHer-
sKypHaa « HaHOTeXHOJIOTUH B CTPOU-
TeJbCcTBe», Ne2, 2009.
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Chernyshov E.M., Korotkikh D.N.
Cement stone structure modifying
by micro- and nanodimensional sil-
iceous particles (theory and applic-
ation issues)// Construction mater-
ials, equipment, technologies of the
XXI century, Neb, 2008.

Korotkikh D.N., Artamonova O.V.,
Chernyshov E.M. On requiremen-
ts to nanomodifying additives for
high-strength cement concrete //
Scientific Internet-journal «Nano-
technologies in construction», Ne2,
20009.

Organizing committee appreciates sincerely all who took part in the 1st Intern-
ational theoretical and practical online-conference «Application of nanotechnologies
in construction industry». Taking into consideration limited journal content, not all
questions and answers are published. To get more information apply to organizers.
Remarks and proposals will be considered for the preparation and realization of the
online-conference in 2010.

Contact information for correspondence:

e-mail: info@nanobuild.ru and empirv@mail.ru
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POCHAHO

Poccuitckast Kopnopaums HaHOTEXHOSIOT W RUSNANO PROJELCTS

RUSNANO — THE LARGE-SCALE STATE PROJECT

Taking into consideration that one of the main tasks of Internet-
journal ‘Nanotechnologies in construction’ is providing the society
with information about state corporation ‘Russian Corporation of
Nanotechnologies’ activity, editorial council made a decision to launch
the column ‘RUSNANO Projects’. This issue contains information on
RUSNANO participation in projects concerning the foundation of the
manufacture of nanomaterials on the basis of large polymers, production
of cutting tools made of extra-hard material, small sensors of explosive
gases and also superstrong springs mass production. The RUSNANO
participation in projects on expansion of production of innovative heat
insulating materials and modernization of germanium production is
covered.

Key-words: nanocomposite, nanomaterials, nanodimensional layer, foamed glass,
nanopowder, Rusnano, nanodimensional substructures, nanoheterostructures.
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SHAKHPAZOYV Evgenij Khristoforovich?, Doctor of Engineering, professor;

GORDIENKO Anatoliy Illarionovich*, Doctor of Engineering, member of the NAS of Belorus;
ZAITSEV Aleksandr Ivanovich?, Doctor of Physics and mathematics, professor;
RODIONOVA Irina Gavrilovna®, Doctor of Engineering;

KRYLOV-OLEFIRENKO Victor Vasilievich?, Ph.D. in Engineering;
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THE USE OF NANOTECHNOLOGIES FOR OBTAINING HIGH-QUALITY
STEELS, BASED ON THE CONTROL OVER NANOSIZED EXTRACTIONS
OF EXCESS PHASES

Part 2

Rapid growth of requests to the level and stability of technological,
mechanical, physicochemical characteristics for metal production of dif-
ferent aims has lead to the necessity to use absolutly new methods for
their realization. At the same time the key role to provide the proper phase
composition and structural state of metal belongs to nanosized non-metal
extractions which formationis to occur understrictly regulated conditions
at the certain steel processing stages.
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metallurgy, nanostructural component, phase, non-metal incorporations.
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NANODISPERSED FILLING AGENT OF CONCRETE CGOMPOSITIONS

The sludges of water treatment, water conditioning and water
softening are the articular series of mineral filling agents functually used
toregulate sorption processesin water astringent suspensions. Researches
of sludge superatom structure carried out by the method of small angle
neutron scattering on the diffractometer «Membrana-2» have showed
that the particle size equals 40-50 nm. This lets us to attribute sludges to
the nanoanthropogenic crude. Fractal dimension of carbonate sludge is
about 1,9-2,0.

Key-words: sludges, nanoanthropogenic crude, fractal dimension, nanodispersed
filling agent of cement composition.
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THE SECOND INTERNATIONAL FORUM ON NANOTECHNOLOGIES
«RUSNANOTECH 2009

On October, 6—8, 2009 Moscow held the Second International Forum on
Nanotechnologies «RUSNANOTECH-2009» organized by State committee
«Rosnanotech». In the context of the forum exhibition of nanotechnological
products was carried out, different business and scientific and technological
sectionsincluding «Nanotechnologiesinconstructionandhousing maintenance»
were presented. Totally more then 20000 politicians, businessmen, scientists
and experts from Russia and other countries participated in the forum.

Key-words: forum, nanotechnologies, projects, nanoparticles, developments,
nanomaterials, nanosystems, Internet-portal, nanostructural coatings, nanocomposite,
nanostructures.
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EQUIPMENT FOR PRODUCING NANOMATERIALS

To create domestic facilities for producing nanomaterials, applicable
in different industries including construction, some interested organi-
zations have been carried out researches, engineering and design works
for the last several years. The result of that is the equipment and
technologies design which has no analog in Russia. This is equipment for
obtaining fibrous structure carbonic materials by the method of aromatic
and non-aromatic hydrocarbons pyrolysis. Today the equipment has
been produced with performance 2000 kg per year and it is being sold
successfully at the world market.

Key-words: patent, invention, utility model, nanomaterials, carbonic material,
material fibrous structure, equipment (facilities) for nanoadditives, catalytic pyrolysis.
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