ISSN 2075-8545

HAHOTEXHOAOTI N B CTPOUTEAbCTBE

NANOTECHNOLOGIES IN CONSTRUCTION
NANOTEHNOLOGII V STROITEL'STVE

il

=

CTPOUTEABHBIN

AAVPEAT TTPEMUM
@ POCCUIACKMIA
OAMMIT-2010

B HOMEPE:
IN THE ISSUE:

® WHTepHeT-XXypHany «HaHoTexHonornm B ctpouTenscree» 2 roaa!
e Internet-Journal «Nanotechnologies in Construction» is two years!

® DKOMOrm4eckn akTMBHbIV cTeknodunbpobetoH ( e-GRC) npencrasnset
CobOW yCneLHbIA NpuMep NPUMEHEHNS HAHOTEXHOMOMMIA B 0DNacTu
CTPOUTENbCTBA.

e Environmentally active glassfibre reinforced concrete (e-GRC) represents
the successful application of nanotechnology in construction.

® nOJ'Iy'-IeHbI Nnpo3payHble HaHOCTeKNoKepaMmyeckme MaTepmnalibl Ha OCHOBe
CTeKoJ1 MeTogoMm HaI'IpaBJ'IeHHOVI KpnctaJiinsaunm.

e Transparent nanoglassceramic materials were obtained on the basis
of glasses by using directional crystallization method.

® Bsauyecnas PyBuMoBMY DannkmMaH — U3BECTHbIV B Poccim 1 3a pybexxom
y4€eHbIV 1N ODLLIECTBEHHbIV OesTesb.

e Vyacheslav Ruvimovich Falikman — internationally renowned Russian
scientist and public man.

* Jlakokpaco4Hble MaTepuansl cepum Doctor Farbe ¢ HaHo4acTMuamMmn cepebpa
06naaatoT yHMKaNbHbIMM OMOUMAHBIMN CBOUCTBAMMN.

e Paintwork materials of Doctor Farbe series with silver nanoparticles have
unique biocidal properties.

www.nanobuild.ru e-mail: info@nanobuild.ru

n3 HAHO ctpourcsa lMIrAycnex

° v g
NAdRE®U



Nanobum%

HaHoTexHonorun B CTPOMTENbCTBE: HaY4HbIi UHTEpHET-XypHan
Nanotechnologies in construction: a scientific Internet-journal

2011 - Tom3 - N22 /2011 - Vol. 3 - no. 2

HayuHo-TexHMYeCKasa HOALEPHKKA
Poccuiickasa uH:KeHepHAS aKaaeMusd

PEJAKLUOHHbIH COBET

Mpeacenarenb peaakUMOHHOro COBETA

Scientific and technical support
Russian Engineering Academy

EDITORIAL COUNCIL

Chairman of the editorial council

I'YCEB Bopuc BaragumupoBud — rjaBHBII
pefaxTop 9JeKTPOHHOTO U3AaHUA
«HaHOTeXHOJIOTUY B CTPOUTEIBCTBE:
HayuYHbIA VIHTEpHET-KypPHAJI» , IPE3UIEHT
PUA, akagemux PUIA u MUA, dien-
KoppecnougeHT PAH, 3acay:xeHHBIN gesaTelb
Hayku P®D, naypeat I'ocygapcTBeHHBIX
npemuiit CCCP u P®, skcnepr POCHAHO,
IOKTOP TEXHUYECKUX HAYK, IIpodeccop

YneHbl peaakUMOHHOr0 COBETa

GUSEY 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, RUSNANO's expert,

Doctor of engineering, Professor

Members of the editorial council

AHAHSAH Muxaux ApceHOBHY —
reHepaJbHBIHA gupekTop SAO

«Kounepn «Hamoungycrpus»,

npesugeHT HalmmoHaIbHOM accomuaum
HaHoMHAycTpuu, akageMuxk PAEH, noxkTop
TeXHUUYECKUX HAYK

KAJIIOJKHBIN Cepreii Braguvuposuy —
nupexTop [lemapraMeHTa HAyYHO-
TeXHUYECKOU 9KCIIePTU3Ll, uaeH [IpaBienusa
OAO «PocHaHO», TOKTOP XUMHUUYECKUX HAVK,
npogeccop

KOPOJIb Enena AHaToibeBHA — COBETHUK
Ipu peKToparTe, 3aB. Kaeapoii TeXHOJIOTUH
cTpouTeabHOro npoussoacrea MI'CY,
akamemuk PUA, unren-kopp. PAACH,
IOKTOP TEXHUUECKUX HayK, IIpodeccop;

JJEOHTBEB Jleomoasa Uropesnu —
unieH npesuguyma PAH, akagemux PAH

POTOTAEB [Imutpuii AjleKCAaHAPOBUY —
reaepaybHbIi JuPeKTOpP OAO «MoCKOBCKUit
KOMUTET 110 HAayKe U TEXHOJIOTUAM »,
IOKTOP TEXHUUECKUX HAYK, IPodeccop

ANANYAN Mikhail Arsenovich — Director
general of CC «Concern «Nanoindustry»,
President of National association of
nanoindustry, member of RANS, Doctor of
engineering

KALIUZHNIY Sergei Vladimirovich —
Director of Scientific and technical
commission of experts, board member
of RUSNANO plc, Doctor of Chemistry,
Professor

KOROL Elena Anatolievna — Adviser

of University Administration, Head of

the Chair «Technologies of Construction
Industry», Member of REA, Corresponding
member of the RAACS, Doctor of
Engineering, Professor

LEONTIEYV Leopold Igorevich — member of
presidium of RAS, academic of RAS

ROTOTAEYV Dmitry Alexandrovich —
Director general of PC «Moscow committee
on science and technologies», Doctor of
Engineering, Professor



2011 - Tom3 - N22 /2011 - Vol. 3 - no. 2

TEJUYEHRKO Banepuii UBaHOBHY — PEKTOD
MI'CY, akagemux PAACH, 3aciyKeHHBIH
neATeab HAyKU PP, TOKTOP TeXHUYECKUX
HayK, npodeccop

®ETOCOB Cepreii Bukroposuu —

pexTop UTACY, pyxoBoguteas IBAHOBCKOTO
orgenenus PUA, akagemuxk PAACH,
3aCIIy:KeHHBIN feATe]ab HayKu PD,

ITOKTOP TEXHUYECKUX HAVK,

npogeccop

YEPHDBIIIOB EBrennit Muxaijiosuu —
axkamemuk PAACH, ipencenarens
IleHETpaIbHOrO PETUOHATIBLHOTO OTIEJIEHU A
Poccuiickoit akageMun apXuTeKTYPhI

U CTPOUTEJbHBIX HAaYK, HAUAJbHUK
YupasiaeHUsa akageMUuecKoro HayUHO-
00pas30BaTEILHOTO COTPYIHUYECTBA
Bopone:xkckoro 'TACY, DOKTOp TeXHUYECKUX
HayK, npodeccop

ITAXITA30B Errenunii Xpucrodgoposuu —
reHepaJybHbIX quperkTop ®I'VII 'HIT PD
«JHUNuepmer» um. U.11. Bapauna,
akagmemuk PUA, moueTHBIN MeTanaypr PD,
aaypeat npemuii IIpasurenscrsa CCCP u
P®, nokTop TexHMUECKNX HAYK, IIpodeccop

IMEBYEHKO Baagumup fpociiaBoBud —
mupexTop MHCTUTYTa XMMUY CUINKATOB
um. 11.B. I'pebeniukoBa, akagemux PAH

PEAAKLIMOHHAR KONJETUA

NMpencenarenb pefakUMOHHON KORNEruu

Nanobum%

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

FEDOSOYV Sergei Viktorovich — rector of
ISUAC, head of Ivanovo branch of REA,
Member of the RAACS, honoured man
of science of RF, Doctor of engineering,
Professor

CHERNYSHOYV Evgenij Mikhailovich —
academic of RAACS, chairman of Central
regional department of Russian Academy
of Architecture and Construction Sciences,
chief of Voronezh SUACE Department

of academic scientific and educational
cooperation, Doctor of Engineering,
Professor

SHAKHPAZOYV Evgenij Khristoforovich —
Director general of FSUE «Bardin
CSRIchermet», Academician of REA,
Honored metallurgist of Russia, USSR

and RF State prizes laureate, Doctor of
Engineering, Professor

SHEVCHENKO Vladimir Jaroslavovich —
Director of Grebenshikov Institute of
silicate chemistry, member of RAS

EDITORIAL BOARD

Chairman of the editorial board

I'VCEB Bopuc BaragumMupoBud — rj1aBHBIN
pefaxTop 9JeKTPOHHOTO U3AaHUA
«HaHOTEXHOJIOTMH B CTPOUTEIHCTBE:
HayuYHbIN VIHTEpHET-KyPHAJI» , IPE3UIEHT
PUA, akagemux PUIA u MUA, dien-
KoppecnougeHT PAH, 3acayxeHHBIN gesaTelb
Hayku P®D, maypeat 'ocyzapcTBeHHBIX
npemuit CCCP u P®, skcnepr POCHAHO,
IOKTOD TEXHUUECKUX HayK, Ipodeccop

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 worker
of science of RF, USSR and RF State prizes
laureate, RUSNANO's expert,

Doctor of engineering, Professor



2011 - Tom3 - N22 /2011 - Vol. 3 - no. 2

Ynenbl peAaKLMOHHOI KONNErun

Nanobum%

Members of the editorial hoard

BAKEHOB IOpuit MuxaimpoBuu —
nupexTop HOII mo manorexuoaoruam MI'CY,
axkanemux PUA, akanemux PAACH,

ITOKTOP TEXHUYECKUX HAVK,

npodeccop

3BE3/10B Annpeii UBanoBuu —
mpe3ueHT accornuanuu «HKeae3o00eToH»,
epBbIi Bune-npe3uaeHT Poccutickoi
WH)XeHEePHOH akageMuu, akageMux PITA
u MUA, 3acay:XeHHbIH cTpouTesb PD,
IOKTOP TEXHUUECKUX HAYK, IIpodeccop

NCTOMMUH Bopuc CeménoBuu —
Benymui corpynauk IITHUMIIpomsgannii,
akameMuKk MeXIyHApPOTHOU aKageMUuu
nHOpPMAaTHU3aIlNN, AKaAeMUK AKaJeMun
mpo0bJieM KauecTBa, JOKTOP apXUTEeKTYPHI,
npogeccop

MATIEEB ¥Ycvman XacaHOBUY —
3aM. TeHepaJbHOT0 JUPEKTOpA IO HAayKe
3A0 «<HUIITHA «CrpoiiuagycTpus»,
akagemuk PAACH, naypeat npemMuit
IIpaBurennctsa CCCP u P®D,

IOKTOP TEXHUUECKUX HAYK, ITPodeccop

CAXAPOB I'puropuii IlerpoBuu —
npodeccop Kadeapsl «CTpouTeabHbIE
matepuaybly MI'CY, 3acay:KeHHBIN JesTeNb
HayKu P®, 1OKTOp TeXHUYECKNX HAYK,
mpodeccop, MoueTHbIN npodeccop MI'CY

CTEITAHOBA Banentuna ®émopoBHa —
sam. nupexropa HUMMKDB — punrunana

DI'VII «<HUII «CTpouTesabcTBO»,

akagemuk MUA, 1OoKTOp TeXHUUECKUX HAYK,
npogeccop

DOAJIMKMAH Bsauecnas PyBumoBuu —
BUIIe-TIPE3UAEHT acconuanun «iKeme300eToH»,
axagemux PUA, naypeat mpemMun
IIpaBurenscrBa P®, IToueTHBIN CTPOUTEIH
Poccun, uwiren Bropo Me:xayHapogJHOTO COI03a
SKCIIEPTOB U JIA00PATOPHUI II0 NCIBITAHUIO
CTPOUTEJILHLIX MATEPUAJIOB, CIICTEM

u koHCcTpyK1uit (PUJIEM), uieH TeXHUYECKOTO
KoMuTeTa AMEepUKaHCKOTO MHCTUTYTA OeToHa
ACI 236 D «HanorexHosoruu B 0eToHe» ,
mpodeccop MI'CY

BAZHENOYV Yury 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

ISTOMIN Boris Semeonovich — leading
member of CSRI of industrial buildings,
member of International Academy of
Informatization, member of Academy of
quality problems, Doctor of Architecture,
Professor

MAGDEEYV Usman Khasanovich —
deputy director on science of CC «RDTI
«Stroiindustria» , member of RAACS,
laureate of USSR and RF State prizes,
Doctor of Architecture, Professor

SAKHAROY Grigory Petrovich —
professor of the Construction materials
Department of MSUCE, honoured man
of science of RF, Doctor of Engineering,
Professor, honoured professor of MSUCE

STEPANOVA Valentina Feodorovna —
deputy director of Research Institute of
Reinforced concrete — FSUE branch «RC
«Construction», member of IEA, Doctor of
Engineering, Professor

FALIKMAN Vyacheslav Ruvimovich —
Vice-President of Association «Reinforced
Concrete», Academician of REA, Russian
Government Award Laureate, Honorary
Builder of Russia, Member of International
Union of Laboratories and Experts in
Construction Materials, Systems and
Structures (RILEM) Bureau, Member of
Technical Committee of American Concrete
Institute ACI 236 D «Nanotechnologies in
Concrete», Professor of MSUCE



)
2011 - Tom 3 - N22 /2011 - Vol. 3 - no. 2 Nanobu%ﬁ@

ISSN 2075-8545
N ANOTECHNOLOGIES IN CONSTRUCTION: A SCIENTIFIC INTERNET-JOURNAL

N ANOTEHNOLOGII V STROITEL’STVE: NAUCHNYJ INTERNET-ZHURNAL

CONTENTS

Gusev B.V. Development of nanotechnologies — the most important
technological direction in construction. (Internet-Journal
«Nanotechnologies in Construction» is two years!) ....c.ccoveiiiiiiiiiiiiiiiiiinnnnnnn. 6

Anniversary and the celebrant

Vyacheslav Ruvimovich Falikman — internationally renowned Russian scientist
F2 0o Le B oY 0T oY e 4 V- 1 s 21

Foreign experience

Peter J.M. Bartos. Environmentally active GRC: Towards better appearance

of concrete and a reduction of air-pollution in urban environment ................ 24
Events
The program «Russian Construction Olympus» celebrates its 15th anniversary!..... 42
RUSNANO Projects
RUSNANO — the large-scale state project ....cooviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeann, 45

Velikanova E.Y ., Gorashenko N.G., Zhigalina V.G. Nanoglassceramic
materials on the basis of eulytite type glasses containing pentoxide.............. 49

Science and practice

Vagisova L.M., Balashova I.E. Paintwork materials of Doctor Farbe
series with silver nanoparticles have unique biocidal properties ................... 55

Researches, developments, patents

Kuzmina V.P. Method for introducing basalt fiber into composite materials ......... 59
On the build-up of intellectual capital and its protection by means of patenting...... 65
In the world of the books

Scientific and technical literature. Nanomaterials and nanotechnologies .............. 66

The list of requirements to the material presentation and article publication
(0] 0 e K 7 o) 0 - P PP 71

D R
http://nanobuild.ru/magazine/nb/Nanobuild_2_2011.pdf



)
2011 - Tom 3 - N22 /2011 - Vol. 3 - no. 2 Nanobw%;

VIIK 69

GUSEY Boris Vladimirovich,

Editor-in-Chief of Electronic Edition «Nanotechnologies in Construction:
A Scientific Internet-Journal», Co-chair of the Higher Engineering
Council of Russian Federation, President of Russian and International

Academies of Engineering, Associate Member of RAS,
Expert of RUSNANO, Doctor of Engineering, Professor

DEVELOPMENT OF NANOTECHNOLOGIES — THE MOST IMPORTANT
TECHNOLOGICAL DIRECTION IN CONSTRUCTION
(Internet-Journal «Nanotechnologies in Gonstruction» is two years!)

Today nanotechnologies and nanoindustry are the most prospective directions for the
development of science, technologies and industry. Many countries including Russia develop
new types of nanoindustry products which have already appeared or are to appear at the market
within the next few years. Mass media plays the key role in information support of creation
and implementation of nanotechnological production. Therefore on Russian Engineering
Academy’s initiative Internet-Journal «Nanotechnologies in Construction» was founded
in 2009. Despite of unstable situation in the country and the world the edition is gradually
developing and growing. As the Chair of Central branch of RAACS, academician Chernyshov
E.M. said: «... it is difficult to underestimate the significance of the journal for scientists and
construction engineers. The idea of creating a journal was found to be very favorable, the
appearance of specialized edition considerably enabled the scientists’ works in construction
nanotechnologies».

Key-words: Internet-Journal «Nanotechnologies in Construction», nanotechnological
production, nanoindustry.
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yacTHUKu II Chbesga mHIKeHEepOB

Poccuu u Beepoccuiickoit HayuyHO-
TeXHUYECKON KOH(pEepeHIIUW 0 WHHOBA-
IMUOHHBIM TexHoJioTuAM (25—26 HOosa0psa
2010 roma, r. MockBa) OTMETHJIN, UTO AJIS
CTPaHbl aKTYaJbHBIMU TEXHOJOTUYECKHU-
MU HaOpaBJIeHUAMHU B CTPOUTEJIHHOM OT-
pacim SABJIAIOTCA: Pa3sBUTHE HAHOTEXHO-
JIOTHI, WHHOBAITMOHHBIX CTPOUTEIbHBIX
TEeXHOJIOTUM, HAaIleJeHHBIX Ha CO3JaHU’e
KOM(OPTHBIX ¥ OKOJOTUYHBIX CTPOU-
TeJIbHBIX MaTepPUaJIOB U apXUTEKTYPHBIX
(hop™m HOBOTO ITOKOJIEHU, TTOJTYUEeHUE Ka-
YeCTBEHHO HOBBIX MaTepPUAaJIOB, BKJIIOUAA
pasBUTHE COBPEMEHHOTI'0 MaTepuaioBe/e-
HudA [1].

HeicTBUTEIbLHO, HAHOTEXHOJIOTUU U
HAHOUHAYCTPUS ABJIAIOTCA B HaACTOAIIEe
BpeMs OAHUM U3 HamboJiee IIepCIeKTUB-
HBIX HaOpaBJeHUNl Pa3BUTUSA HaAYKH,
TeXHOJIOTUA U IIPOMBIIIJIEHHOCTH. Bo
MHOTHMX CTpaHax, B T. 4. u B Poccum, pas-
pabaTbIBalOTCA HOBBIE BUABI IIPOAYKIIUU,

articipants of the II Congress of

Engineers of Russia and All-Rus-
sian Scientific and Technical Confer-
ence on Innovative Technologies (25-26
November 2010, Moscow) marked that
development of nanotechnologies and
innovative construction technologies
aimed at creating new generation of com-
fortable and ecologically friendly build-
ing materials and architectural forms, as
well as obtaining qualitatively new ma-
terials including development of modern
materials science [1] are important tech-
nological fields in construction for the
country.

In fact today nanotechnologies and
nanoindustry are the most prospective
directions for the development of sci-
ence, technologies and industry. Many
countries including Russia develop new
types of nanoindustry products which
have already appeared or are to ap-
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KOTOpEBIE yoKe IOSBUJINCH WU IIOABATCHA
Ha PBIHKE Yyepe3 HeCKOJbKO JIeT.

Hanuuwe nsganusa, B KOTOPOM ITyOJIH-
KoBaJjiach Obl aHaJuTHYecKasd HMH@opMa-
IUA O HAHOTEXHOJIOTHUSAX B CTPOUTEJb-
CTBe, IMEeT OUeHb BaKHOE 3HAUeHUe IJId
PasBUTHUA OTPACJUN ¥ HAHOUHAYCTPUU B
mejaoM. 3a ABa roja KOJLIEKTHUBY pelak-
U1, PeJaKINOHHOMY COBETY U peIak-
IUOHHON KoJulernu WMHTepHeT-:KypHaJia
«HaHoTexHOJIOTM B CTPOUTEIHBCTBE»
yIaJIoch HOCTHUYhL OueHb MHOroro. Kpar-
KO OCTAHOBUMCS Ha OCHOBHBIX MOMEHTAaX
PasBUTHUA KypHAJIA.

JdaexkTpoHHoe u3manue «HaHoTexHO-
JIOTUM B CTPOUTEJbCTBe: HayuyHbIii WH-
TEePHEeT-;KypPHAJ» 3apPerucTPUPOBAHO KaK
CaMOCTOATEJbHOE CpPeACTBO MacCCOBOM
uHpopmanmuu B MHUHHCTEPCTBE CBI3H
M MAaCCOBBIX KOMMYHUKanuii Poccuiickoi
®denepanuu (CBUIETEIHCTBO O PETHCTPA-
mun I Ne PCT77 — 35813 DemepanbHOIL
CJYKOBI IO HaA30PY B cepe CBA3U U Mac-
COBBIX KOMMYHUKAIUH).

OCHOBHOM 11eJIBIO 3JIEKTPOHHOTO HU3/a-
HUA ABJIseTcsa nHGOPMAaIMOHHOe obecIie-
yeHNe IIPOoIlecca CO3JaHUs U BHEIPEHUS
HaAYKOEMKUX TeXHOJIOTHH (mpexkie Bce-
ro0 — HAHOTEeXHOJIOTUUECKOI ITPOIYKIIN)
B o0JiacTu cTpouTeabeTBa [2].

Cosganue 1 UCIOJb30BaHUE 3JIEKTPOH-
HBIX HAYYHBIX HU3JAaHUUN IPHOOPESo 0co-
0oe B3HauUeHHMEe KaK CpPeICTBO HAYUYHOMN
KOMMYHUKAIIUNU B 00pa3oBaTeJIbLHON 1 Ha-
yuHOII cpese. Bo3aMOKHOCTDh MyOInKaIum
pe3yJIbTaTOB HAYUYHBLIX KCCJIETOBAHUI B
9JEKTPOHHLIX M3NAHUAX, B 0COOEHHOCTU
pasMernieHHbIX B IHTepHeETe, X COXPaH-
HOCTH IPEACTABJISIOT 3HAUYNTEJIbHBIN MH-
Tepec AJIs COMCKaTeJIell YUeHbIX CTelleHel
¥ HayYHOTO COOOII[eCTBA B I[€JIOM.

JdaexkTpoHHoe u3manue «HaHoTexHO-
JIOTUM B CTPOUTEJbCTBE: HayuyHbIii WH-
TEePHeT-;KypHaJ» BKJIIOUeHO B IlepeueHsb
BeIyIINX PeIleH3UPYeMbIX HAYYHBIX KY]P-

pear at the market within the next few
years.

The presence of the edition that could
publish analytical information about
nanotechnologies in construction is of
great importance for industry develop-
ment and nanoindustry in a whole. With-
in two years the staff of the journal, edi-
torial board and editorial council of the
Internet-Journal «Nanotechnologies in
Construction» have achieved a lot. This
is a shortlist of the milestones of the
journal life.

The electronic edition «Nanotech-
nologies in Construction: A Scientific
Internet-Journal» is registered as an
independent mass media in the Minis-
try of Communication and Mass Media
of The Russian Federation. (Registra-
tion Certificate 9a Ne ®C77 — 35813 by
the Federal Service on Supervision in the
Sphere of Connection and Mass Commu-
nications).

The main aim of the electronic edition
is to provide information support for the
creation and implementation of science
intensive technologies (especially nano-
technological products) in the construc-
tion industry [2].

The creation and use of electronic sci-
entific editions took on special signifi-
cance as the preferred method of scien-
tific communication in education and
science. The opportunity to publish the
research results in electronic editions,
especially on the internet, are of great in-
terest for candidates for sciences and for
the scientific community as a whole.

The Electronic Edition «Nanotech-
nologies in Construction: A Scientific
Internet-Journal» has been included in
the list of the leading review journals
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HAJIOB U U3JaHHIl, B KOTOPBIX IOJIKHBI
OBITH OITyOJIMKOBAHBI OCHOBHBIE HAYUYHbBIE
pe3yJbTaThl UCCEPTAIUl HA COUCKAaHHMEe
YU€HOU CTEeNmeHH MOKTOpa M KaHIuaaTa
HayK (Pemenue [Ipesugnyma Bricieit aT-
TeCTAaIlMOHHON KoMuccum MuHMCTEpCTBA
obpasoBaHua u HayKu Poccuiickoii Pepe-
parum ot 19 pespansa 2010 roga Ne 6/6).
Pepaxnusa WMuareprer-:Kypuana «Ha-
HOTEXHOJIOTUHU B CTPOUTEJIHBCTBE» YCTAHO-
BUJIa W IOJJeP:KMBaeT B3aMMOIeNCTBUE
¢ POCHAHO: Ha crpanunax H3TaHUA
nyoJuKyeTcsa mHGOPMAIUA O IIPOoeKTax,
MPOINeANINX HAYYHO-TeXHUYECKYI0 DdKC-
neptusy 8 POCHAHO; B usganuu OTKPHI-
ta pyopuka «IIpoekrsr POCHAHO»; my-
OJIMKYIOTCSA MaTepuajbl O MepPOHPUSATH-
ax, opraausoBauueix POCHAHO.
JdaexTpoHHoe u3nanmne « HanorexnoJo-
TMH B CTPOUTEJIbCTBE: HayuHblii UHTEpHET-
SKYpPHAJI» IOJIydaeT Bcé 0oJiblIee pacipo-
CTpaHEeHHUe: KypHaJ BKJIIOUEH B CHUCTEMY
Poccuiickoro naaexkca Hay4YHOTO ITUTUPO-
BaHUA, OCHOBHAA MH(MOPMAIIUA O CTAThAX
pasmelriaerca Ha canTe HayuHoil sjeK-
TPOHHOM 6udamoreku (wWwww. elibrary.ru),
YTO TO3BOJIAET 3HAUUTEJIHHO PACIINPUTH
YUTATEJNLCKYI0 ayauTopui. WuTepHer-
JKypPHaAJ 3aperucTpupoBan B Peructpe
ISSN (International standard serial
numbering) u BHeceH B MeKIYHAPOIHYIO
CHCTEMY MaHHBIX II0 MEePUOANUYECKUM W3-
maauam (MCIIIN) mexxayrapoguoro Ilen-
tpa ISSN B r. [lapu:ke (PpaHIiusa); Hay4-
BT WuTepHET-)KypHaN «HaHoTexHOI0-
TUH B CTPOUTEJIBCTBE» U MITHTepHeT-mopTaJI
NanoNewsNet coBmecTHO riposesiu I Mex-
IYHAPOIHYI0 HAYYHO-IIPAKTUUYECKYIO ON-
line-kou(pepennuio «IIpuMeHeHre HaHO-
TeXHOJIOTUH B CTPOUTEILCTBE» (OTUET OITy-
onukoBan B :kypHase 4/2009) u II Me:x-
IYHAPOAHYI0 HAYYHO-IIPAKTHUUECKYIO ON-
line-koH(pepennuio «IIpumeHeHue HaHO-
TEeXHOJIOTUHA B CTPOUTEIBCTBE» (OTUET OITy-
onukoBaH B KypHase 5/2010). IToareep:x-

Nanobm

and editions in which the basic results of
Ph.D. and Doctoral Theses are to be pub-
lished. (The decision of Presidium of the
Highest Certification Committee of Min-
istry of Education and Science of Russian
Federation of 19 February 2010, Ne 6/6)

The editors of Internet-Journal «Nan-
otechnologies In Construction» have es-
tablished and maintain the cooperation
with RUSNANO: there is information
about the projects undergone theoretical
and practical examination in RUSNANO
on the pages of edition; the column «RUS-
NANO Projects» has been launched; ma-
terials on the events organized by RUS-
NANO are published.

The Electronic Edition «Nanotech-
nologies in Construction: A Scientific
Internet-Journal» is becoming more
and more widespread. This journal has
been included in the system of the Rus-
sian Index of Scientific Citation. The
basic information within the articles is
published at the website of the Scientif-
ic Electronic Library (www.elibrary.ru)
therefore allowing greater access to a
larger audience of readers. The Internet
Journal is registered in the ISSN Regis-
ter (International Standard Serial Num-
bering Register) and is included in the
International Periodic Editions database
(IPEDB) of the ISSN International Center
in Paris, France. The Scientific Internet
Journal «Nanotechnologies in Construc-
tion» and Internet-portal NanoNewsNet
jointly held the 1st International theo-
retical and practical online-conference
«Application of Nanotechnologies in the
Construction Industry» (see a full report
in journal 4/2009), the 2nd International
theoretical and practical online-confer-
ence «Application of Nanotechnologies
in Construction Industry» (see a full re-

—Q
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JIIeHIIeM TOMY, UTO U3aHue CTAHOBUTCS BCE
0oJiee MOMYJIAPHBIM B CTPaHaX OJIMIKHETr0 1
IaJIbHETO 3apy0erKbs, CTAJI TAKIKe aHaTIU3
IIOCEII[aeMOCTH U UCII0Jb30BAHUSA MaTEePU-
ayioB HayuHoro MHTepHeT-:kypHanaa «Ha-
HOTEXHOJIOTUN B CTPOUTEIBCTBE», IIPOBE-
IeHHBIN pegakmnueii mo uroram 2010 roza.
JlaHHBIE O KOJWYECTBY II0JIb30BaTesiei
uHpopMmariuu VHTepHET-2KypHAaJIa IIPUBe-
JIeHbI B TaOJIHIIE.

Nanob%

port in journal 5/2010). The analysis of
attendance and use of materials of Inter-
net Journal «Nanotechnologies in Con-
struction» which was carried out by the
editorial staff summing up the results of
2010 has proved that the edition becomes
more and more popular in the near and
far countries abroad. Data on users of
Internet-Journal information are given
in the table below.

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

S ()
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BHacTosI1ee BpeMsi cepbE3HBIM IIPEIIAT-
CTBUEM NYyOJMKAIIMY B U3TAHUN MaTepua-
JIOB O CBOUX JIOCTUKEHUAX 3apyOerKHBIMU
aBTOpaMU SBJSETCA SA3BIKOBOU Oapbep.
IlosTOoMy pemaxkIiMOHHBINI COBET IITPUHSJ
pellieHre 00 UBMEHEHUH CTPYKTYPHI MaTe-
pUAaJIOB JIJIS aBTOPOB M3-3a pyOerka:

o VIIK;

e aBTOp(BI): 00s3aTETbHOE YKA3aHIE MECT
paboThI BCeX aBTOPOB, UX MOJKHOCTEI,
YUYEHBIX CTelleHel, YUeHbIX 3BaHUU (Ha
AHTJINHICKOM A3BbIKE U Ha PYCCKOM SI3bI-
Ke);

e 3arjyiaBue (Ha aHTJIUHCKOM SIBBIKE W HA
PYCCKOM SA3BIKE);

e aHHOTAIUA (Ha aHTJINHCKOM A3bIKe U Ha
PYCCKOM SA3BIKE);

e KJIIOYEBBIE CJI0BA (HA AHTJIMHCKOM S3bI-
Ke U Ha PYCCKOM SIBBIKE);

® TEKCT CTaThH (HA AaHTJIMIICKOM SI3BIKE);

e OubamorpaduUecKmuil CIUCOK B (popMa-
Te, YCTaHOBJIEHHOM JKYPHAJIOM, U3 UKC-
Jla TPegyCMOTPEHHBIX IeNCTBYIOIUM
I'OCTom (Ha aHrIUNCKOM A3BIKE U Ha
PYCCKOM fA3BIKe);

¢ KOHTaKTHAas MHMOPMAIUA IJIA ITeperu-
CKM (Ha aHTVIMMCKOM S3BIKE M Ha PycC-
CKOM s3BIKeE).

CraTha OJSKHA CONMPOBOSKIATHCA pe-
IeH3Mell CIenuaJncTa WiIn peKoMeHaa-
uei opraausanuu. [IpumepHas cTpyKTy-
pa pereH3uu (PEKOMEHIAIINY) IPUBeIeHA
B IIpunoskenuu 4 Ilepeunsa TpebGoBaHMIi.
YuacTue BeOyIIUX YUYEHBIX W CIeIUaIu-
CTOB M3-3a py0esKka II03BOJISAET 3HAUNTEIb-
HO pPACIIUPUTH IUIOMIAAKYy [AJs oOMeHa
MHEHUAMH U ITI0JIYUeHI I CaMO IIepef0BOo
¥ JOCTOBEPHOM MH(MpOpPMAIIUU O HAHOMATe-
puajgax 1 HaHOTEeXHOJIOTUAX [3].

Pacrerunciio MmeponpusATHii, B KOTOPHIX
HayuyHslii UnTepHer-;kypHan «HanoTex-
HOJIOTUM B CTPOMTEJILCTBE» IPUHUMAET
yuactue ¥ "HHOPMAIUOHHYIO NOAAEPSKKY
KOTOPBIX OH OCYIIECTBJISIEeT, a, COOTBET-

Nanobm

Today the serious obstacle for foreign
authors to publish their materials on
achievements in the Edition is language
barrier. That’s why the Editorial Council
has made a decision to change the struc-
ture of materials for foreign authors to
include:

e universal decimal classification;

e author(s)-it’s obligatory to indicate
the place of employment for all au-
thors, their positions, scientific de-
grees, scientific titles (in English and
Russian);

e title of the article (in English and Rus-

sian);

annotation (in English and Russian);

key words (in English and Russian);

text of the article (in English);
bibliographic list of references in the
format provided by the journal of a list
of State Industry Standard (in English
and Russian), and;

e contact information for correspon-
dence (in English and Russian).

The article should be accompanied by
thereview of a specialist or recommenda-
tion letter of organization. The example
of the review (recommendation letter) is
given in Appendix 4. The participation of
foreign specialists allows greater on-site
exchange of opinion, and the availability
of up-to-date and reliable information on
nanomaterials and nanotechnologies [3].

There is an increase in the number of
events in which the Scientific Internet-
Journal «Nanotechnologies in Construc-
tion» takes part and for which it provides
information support, and therefore its

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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CTBEHHO, PaCTeT M aBTOPUTET u3gaHusd [3].
Cpenu 9TuX MepOPUATHMA:

Kpyriabelii ctoa «HaHOTexHOJIOTHMN B
CTPOUTEJILCTBE: HOBBLIE BO3MOXKHOCTU
IJIs1 PIHKA», IIPOBENEeHHBINA 0 WHUITH-
atuse 'K «Pocuanorex» (r. MockBa);

MockoBCKUII MeXKAYHAPOIHBIA CaJOH
WHHOBAIUHN 1 nuBectunuii (r. Mocksa);
MeXKIyHapOIHAA CIIeINaIN3UPOBaHHA S
BbICTaBKa «HaHoTexHOJOTMM» U MeEXK-
IyHapomHAas HAyYHO-IIPAKTHUUECKAasd
rKou(epennua «Hamorexnosoruu u Ha-
HOMATEPHAJIbl B IIPOMBIIILICHHOCTH »

(r. Kasanb);
Hay4YHO-IIPAKTUYeCKasd KOH(epeHIud
«HaHoTexHOJIOTUN — IIPOU3BOJICTBY»

(r. ®pasuuao Mock. 00.1.);
MexxAyHapoaHblii cummnoduym «Ha-
HOMAaTepuaabl AJA B3AIUTHI ITPOMBIIII-
JIEHHBIX W IIOJ3€EMHBIX KOHCTPYKITHH »
n MeXXIOyHapomHasa KoH(pepeHiua «Pu-
3uKa TBepaoro teaa» (Pecriyonuka Ka-
3axcTaH, I'. Ycrb-KaMeHOropck)
Hay4YHO-TIPAKTUYeCKasd KOH(epeHInd
«HaHOTEeXHOJOTUN B CTPOUTEIHLCTBE»
(r. Mocksa);

MeXKIyHapoaHasd KOH(MEPEeHIUA C dJje-
MEeHTaMH’ HayYHOM ITKOJIBI /IS MOJIOIE-
k1 «KepaMuKa u OTHEyIIOPHI: IIEPCIIEK-
TUBHBIE PEIIeHUA U HAHOTEXHOJOTHU »
(BI'TY um. B.T'. IllyxoBa, r. Besnropon);
II Cwesn nn:xenepoB Poccuu u Beepoc-
cuiickasg Hay4YHO-TeXHHUYEeCcKas KoHe-
PEHITNA 10 MHHOBAIIMOHHBIM TEXHOJIO-
ruam (r. Mocksa);

mexxkayHapoaHaa «llemenTHas Topro-
Bas KoH(pepeHnud» (Typrusa, r. Cram-
Oyn);

II Hammmonanwuasa Accambies «Crpoii-
uHAycTpuA perumoHoB Poccuu. Hano-
TEXHOJIOTUU B CTpOUTENbCTBE» (T. Moc-
KBAa);

KOHKYpPC Ha COMCKAaHUe IPeMUU WHHO-
Banuit CkoaIKoBO mpu noaaep:kke Cisco
I-Prize u gp.

Nanobm

acceptance among similar editions has

also increased [3]. Among these events

include:

e a round-table discussion «Nano-
technologies in Construction: New
Potential for Market», held by SC
«Rosnanotech»s initiative (Moscow);

e Moscow International Salon of Inno-
vations and Investments (Moscow);

e the international specialized exhibi-
tion «Nanotechnologies» and Inter-
national Theoretical and Practical
Conference on «Nanotechnologies and
Nanomaterials in Industry» (Kazan);

e the Theoretical and Practical Confer-
ence on «Nanotechnologies for Pro-
duction» (Fryazino, Moscow region);

e an international symposium entitled
«Nanomaterials for Industrial and
Underground Structures Protection»
and an international conference enti-
tled «The Physics of Solid Body» (East
Kazakhstan, Ust-Kamenogorsk)

e Theoretical and Practical Conference
on «Nanotechnologies in Construc-
tion» (Moscow);

e International conference with ele-
ments of scientific school for young
people «Ceramics and Refractories:
Perspective Solutions and Nanotech-
nologies» (Belgorod Shukhov State
Technology University, Belgorod);

e II Congress of Russian Engineers and
All-Russian Theoretical and Practical
conference on innovative technologies
(Moscow);

e International «Cement Trade
Conference»(Turkey, Istanbul);

e II National Assembly «Construction
of Russian Regions. Nanotechnology
in Construction» (Moscow)

e Contest for award of Skolkovo inno-
vations endorsed by Cisco I-Prize and
others.

D)
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Cpenu y4YacTHUKOB
M TOCTell MepOonpHs-
TUHA OBIIU PYKOBOAU-
NEV'B Eh
opraHmsanuii u mpen-
MIPUATUH, y4eHbIe, » B a
IIpenojaBaTen BY30B, ;
corpynuukun HHUW wu
HAYYHBIX IIEHTPOB U3
pasJINYHBIX PETUOHOB
Poccum, crpan OamixK-
Hero u JaajJbHero 3apy0e:Kbsi, KOTOPBIE
BBICOKO OII€EHUJIW HAYYHO-TeXHUYECKUH
YPOBEeHb MAaTEPUAJIOB M KaueCTBO IPEJI-
CcTaBJIeHUA MHQMOPMAIUNU B U3JaHUMN.
3a aKTHUBHOE NPOABUKEHUE BBICOKO-
TEXHOJOTUYECKOU NPOAYKIUU (IIpekie
BCero — HAHOTEeXHOJIOTUYeCcKOoii) B obJia-
ctu crpoutesnbeTBa 1 JKKX m yuactue B
MeponpuATuax (hopyMax, KoH(PepPeHIIU-
X, BBICTaBKaxX U T. I.) UHTepHET-:KypPHAJI
OTMeYeH B3HAKOM Bricimero wHXKeHep-
HOro coBera Poccum «MHKeHepHadA mO-
0JiecTb», AUILIOMaMU, cepTuUKATAMU
u OJarogapHOCTAMMN Pal3JUUYHBIX TIPO-
(heccuoHANIBHBIX W OOIIECTBEHHBIX OP-
ragudanuii. Cpeau mux: Poccuiickoe
0o0IITeCTBO WMHIKEHEPOB CTPOUTEIBHCTBA,
HamuonasbHasa accommanus HAHOUHIY-
ctpuu, MOCKOBCKUI KOMUTET IO HayKe
W TeXHOJOTUAM, BammKkupckuii rocymap-
CTBEHHBIA yHHUBepcuTeT, MeXKIyHapon-
Has WH)KeHepHasa akajaemus, Bearopon-
CKMI TOCYyJIapCTBEHHBIA TEXHOJIOTHYE-
ckuii yaumBepcurer um. B.I'. Illyxosa,
OpraHusaTopbl BbICTaBKU «M3menusa u
TEXHOJOTUU JBOWHOTO Ha3HAYEHUA»,
Opranmsartopsl BbicTaBKu «HamoTexHO-
agorum» u n1p. Aarepuer-:xkypHaa «Hano-
TE€XHOJIOTMHM B CTPOUTEJHCTBE» MMPU3HAH
Jdaypearom npemuu «Poccuiickuit Ctpo-
uteabHbIin Oaumn-2010».

=== AN
L{ACTHMKAM”CBE3D,A

TeJI1 N CIeIUaJIICThI E:IEPOP POCCUN!

o oS8 S

Among the par-
ticipants and guests
at these events there
were: directors and
specialists of organi-
zations and enterpris-
es, scientists, lectur-
ers, research officers
of research centers
from different re-
gions of Russia and
other countries which rated highly in the
scientific and technical sophistication of
their materials, and the quality of their
information represented in the edition.

For the active promotion of high
technological production (first of all —
nanotechnological one) in the field of
construction and housing and commu-
nal services and for the participation
in events (forums, conferences, exhibi-
tionsetc.) Internet-Journal was awarded
with the sign «Engineering Valour» of
the Higher Engineer Council of Russian
Federation, diplomas, certificates and
gratitude from different professional
and public organizations. Among them
are: The Russian Society of Construc-
tion Engineers, National Association
of Nanoindustry, The Moscow Commit-
tee on Science and Technology, Bashkir
State University, International Engi-
neering Academy, Belgorod Shukhov
State Technology University, Board of
International Exhibition «Products and
Technologies of Dual Purpose», Board
of Exhibition «Nanotechnologies» and
other. Internet-Journal «Nanotechnol-
ogies In Construction» has been recog-
nized as the laureate of «Russian Con-
struction Olympus — 2010».

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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POCCHACKH# CTPOUTEABHBIA AWM

ANTTAOM

Harpaxaaetcn

baarogaprocrs

HayuHOMy MIHTEpHET-KypHany

HATPAIUTH

Unrepner-xypuan
«HaHoTeXHOOTHH B CTpOI

l v JIBOHHOTO HASHAYEHMSI. '
d JIMBEPCH®UKAILIS OTK
\} T . A
JATIJIONM
HATPAKJIAETCSH

HAYUHbIV UHTEPHET-KYPHAN
"HAHOTEXHOJIOTIN B CTPOUTE/NbCTBE”

32 UHGOPMALIONHYI0 MOAAEPAKY BHCTasKM

Diploma

INTERNET-JOURNAL
«NANOTECHNOLOGIES IN
CONSTRUCTION»

has been awarded

for the active informational support of
Cement trade conference

(Turkey, Istanbul, 9-10 February 2011)

0z O
AWTIAOM
HATPAKJAETCS HATPAKIAETCS.
naynuaii Hirvepuer-ssypia

AHOTEXHOJIOTHH B CTPOHTETbCTBE> MHTEPHET-KyPHAT
2 B

34 ungopyanuonnyIo noddepcxy
Me

< anexenmay
«KE]

TIOPI
MEPCITEKTHBHBIE PELIEHHS
H HAHOTEXHOIOT HH»

INTERNATIONAL
ACADEMY OF ENGINEERING

DIPLOMA

scientific Internet-journal
TRUC

CEOof
RUSMET Group of Companies

OcHOBHbIE NPUHLMNDBI
ny6nukauum maTepuanos:

Komnemenmnocmo.

Ha crpanumax KypHajJa NTyOJIUKY-
IOTCA MaTePUaJbl BeAYIIUX POCCUNCKUX
U 3apy0eKHBIX YYEHBIX, IMPodeccopcKo-
IIPEenoIaBaTeJbCKOI0 COCTaBa BY30B, CO-
TPYAHUKOB HAYYHO-KMCCJIENOBATEIbCKUX
WUHCTUTYTOB W II€HTPOB, KOHCTPYKTOP-
CKUX 0I0PO, CIEI[NAJINCTOB 1 KOHCYJIbTaH-

The basic principles
of materials publication are:

Competence.

Examples include leading Russian and
foreign scientists, teaching staffs of ac-
claimed universities, research officers
of research institutes, centers and de-
sign offices, specialists and consultants
(juristic and natural person) whose pub-
lished materials appear on the pages of

e
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TOB (IOPUANYECKUX U (PU3UUECKUX JIUIIL);
CTaThbW COIIPOBOMKIAIOTCA  pelleH3uen
CHeIUAaJINCTa, PeJaKINuA IPEeIoCTaBIAET
peleHsny aBTOpaM PYKOMNHCEH W II0 3a-
mpocaM SKCIIEPTHBIX COBETOB B BrIcmryio
aTTeCTAIlMOHHYI KoMuccuio MuHUcTep-
cTBa oOpasoBaHmus WM HayKu Poccuiickoii
denpepanuu.

INy6ruvwnocms u omkpsLmocms.

NudopmalinoHHbIe, aHAJUTUYECKUE
¥ HAYYHO-TeXHUUYECKUe MaTepuaJjbl pas-
MeIlaloTCsA Ha caiTe M3JaHWA U HA cau-
Te HayuHO#i 3/IeKTPOHHOU OMOJIMOTEKH,
KpaTkas wHopManmusa 0 OyOJIUKAIUAX
(aBTOpPBI, HasBaHWe IyOJIWMKAIUil, aHHO-
Talluu, KJIUEeBbIe CJIOBA W KOHTAKTHAsSA
nH(GOpPMAaIIUA) — Ha caliTaX opranus3arii,
C KOTOPBIMHM COTPYIHUYAET peJaKIuAd.
ITO TTO3BOJIAET 3HAUYUTEJIbHO PACIITUPUTDH
IJIOMTAAKY AJIsT OOMeHa MHEHUSIMU U II0-
JYyUYeHUs CaMOM IIePeIOBOil M HOCTOBEP-
HOU mHGOPMAIIMM O HaHOMAaTepuaJjiax U
HAHOTEeXHOJIOTUAX.

Hesasucumocmo.

Penmakmusa meficTByeT caMOCTOATEIbHO
B paMKax 3aKoHoJaTeJabcTBa PoccuiicKoit
denpeparnuu, B COOTBETCTBUU ¢ 3aKOHOM
Poccuiickoii Pegmepanmuu «O cpeacTBax
maccoBoii wmH(popMmamum» (Ne 2124 or
27.12.91 r.), a TaKkKe peIlleHUN pemakx-
WY JKypHAaJa.

OcHoBHaA TemaTuka
ny6nukyembix MaTepuanos:

e PaspaboTka Teopuu (HOPMUPOBAHUS
MIPOYHOCTA ¥ TPOHUIIAEMOCTH HAHO-
CTPYKTYPHUPOBAHHBIX CHCTEM.

e MaremaTuuecKue KBaHTOBbIE U [APY-
rue BUABI MoJeJsell AJd UCcCaeqOBaHUs
CBOMCTB HaHOMATEPHUAJIOB.

e IIpoGseMmbl MpUMeHEHUA HAHOMATEPU-
aJIOB I HAHOTEXHOJIOTHUHN B CTPOUTEJIb-
CTBe U CTPOUTEJIbHBIX MaTepuaiax.

Nanobumm

the Journal; articles which are presented
on demand and are peer-reviewed by edi-
tors of the Highest Certification Com-
mittee at the Ministry of Education and
Science of The Russian Federation.

Publicity and Transparency.

Information, and analytical and scien-
tific technical data are placed on the web-
site of the Edition and Scientific Elec-
tronic Library, brief description about
publications (authors, title, annotation,
key words and contact information) — at
the websites of organizations cooperat-
ing with the editorial staff. This allows
greater on-site exchange of opinion, and
the availability of up-to-date and reliable
information on nanomaterials and nano-
technologies.

Independence.

Editorial staff acts independently
within the legal requirements of the Rus-
sian Federation according to the Law of
The Russian Federation «On Mass Me-
dia» (Ne 2124 of 27.12.91) as well as edi-
torial staff decision.

The basic themes
of published materials are:

e Nanostructured systems strength and
penetrability formation theory devel-
opment.

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

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

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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TexHoJOrMUeCKWe IIPUHIIUIBI CO31aa-
HUSA HAHOCTPYKTYpP (paciaBbl, 30JIb-
reJIeBLII CUHTE3 U AP.).

CosmaHre HOBBIX (POYHKIIMOHAJIBHBIX
MaTepHaJOB B CTPOUTEIHCTBE.
PazpaboTka TOPUHIIUIIOB IHepexona
«06ecIopsagoK-TOPAINOK » IIPU CO3TaHUU
KOMIIO3UTOB C MCIIOJIb30BaHNEM CUHED-
TeTUKU U JPYTUX IIOAXOI0B.

WN3syueHne pasJMUYHBIX TEXHOJOTHYE-
CKUX IIPUHIIUIIOB IIPU CO3JaHUM HAHO-
CHCTEM B IIPOMBIIIIJIEHHOM ITPOU3BOJ-
CTBe.

JduarsocTuka HAHOCTPYKTYDP W HAHO-
MAaTePUAJIOB CTPOUTEIbHBIX CUCTEM.
IIpoGaeMbl TOJNIyUEeHUS BBICOKOILIOT-
HBIX U BBICOKOIPOYHBIX CTPOUTEJH-
HBIX MaTepuaJioB (0eTOHBI, KepaMUKa
u 1ap.).

TexHOJIOTMY U3MEJTbUEHUA MUHEPAJIb-
HBIX YaCTHIL IO HaHOPa3MePHBIX YPOB-
Hel.

TexHoJIOTUA TepeMeNInBaHUA CMecei
C HAHOJMCIIEPCHBIMU YaCTUIIAMU U Me-
TOABI UX AKTUBAIIUU.
I'mppoguHaMuuecKkme M APYyTUe METO-
IbI aKTUBAIIUU BOJHBIX CYCHEH3UU U
pacTBOPOB.

Moaudpurkammsa BOAHBIX PaCTBOPOB
pasINYHBIX HAHOPA3MEPHBIX H00aBOK,
HUCIIOJIb3YEMbBIX B CTPOUTEILCTBE.
HccnemoBanme B 00J1aCTH TOKCUYHOCTH
IIOPOIITKOBLIX HAHOMAaTEPUAJIOB.
Merannuueckasda apMmaTypa, MOAu(uU-
IIUPOBaHHAaA B IIPOIECCE NBTOTOBJIEHU A
HaAHOPa3MEPHBIMU MaTepUaJaMu.
Bosokua yriaepoanble, 0asajbTOBBIE,
apaMHuAHBIE U OPYTHUe MaJIbIX AUame-
TPOB C HAHOPA3MEePHBIMU CTPYKTYPHBI-
MU XapaKTepPUCTUKAMU.

IlemeHnTHBIE U APYyTHUe BAKYIINE C MU-
HepaJbHBIMU 1 OPTAaHUYECKUMU 100aB-
KaMu.

BeTonbI 1 pacTBOPHI, MOAUDUITPOBAH-
HbIe HAHOPa3MepPHBIMU JOOABKaAMM.

Technological principles of nanostruc-
tures creation (liquid melts, sol and
gel synthesis).

Creation of new functional materials
in construction.

Development of transition principles
«disorder-order» under creation of
composites using synergetic and other
approaches.

Study of different technological prin-
ciples under creation of nanosystems
in industrial production.

Diagnostics of building systems nano-
structures and nanomaterials.

The problems of obtaining of high-
density and high-durability building
materials (concretes, ceramics and so
on).

Technologies of mineral particles
grinding to nanosize levels.
Technology of blending mixtures con-
taining nanodispersed particles and
methods of their activation.
Hydrodynamic methods and other
methods of aqueous suspensions and
solutions activation.

Modification of aqueous solution of
different nanosize additives used in
construction.

Research in powder nanomaterials
toxicity area.

Metal reinforcement modified by
nanosize materials during the manu-
facturing.

Fibers carbonic, basalt, aramid and
other of small diameters with nanosize
structural characteristics.

Cement and other astringents with
mineral and organic additives.
Concretes and solutions modified by
nanosize additives.

Mineral particles suspensions used for
laques, paints as well as modifiers for
concretes and solutions, properties,
fabrication method and durability.
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e CycmeHaum MUHEPAJbHBIX YaCTHIL,
HUCIIOJIB3YeMbIe IJIA JAKOB, KPAcoK, a
TakKe MOAU(pUKATOPOB K OeTOHAM U
pacTBopaM, CBOMCTBA, TeXHOJOTUA UX
MIPUTOTOBJIEHUA U JKUBYYECTbD.

e Jlucriepcuu oOpraHMyecKUX MaTepua-
JIOB, MCTIOJIb3yeMble JJIsI U3TOTOBJIEHUS
JIAKOB U KPaCoOK, a TaK’Ke JOOABOK JJIs
0eTOHOB M PACTBOPOB, METOABLI MX aK-
TUBAIIUU U JKUBYYECTb.

e IlpumeHeHMe HaAHOUOPOIIIKOB pas-
JUYHON IIPUPOABLI AJaA MOAU(DUKAINU
CBOMCTB CTPOUTEJbHBIX MaTepPUAaJoB.

e Hosrpie cBolicTBa CTPOUTEIBHBIX MaTe-
pHaJioB HA OCHOBE HAHOCUCTEM.

e MogupunupoBanue CTPOUTEJILHBIX
MaTeprajJoB HAHOBOJOKHAMMU.

e JlucrepcHble KOMIIO3UIITMOHHBLIE MaTe-
pHUaJIbI C HAHOIIOKPBITHUEM.

e dopmMuUpoBaHWE HAHOCTPYKTYPHBIX I10-
KPBITUU JIa3ePHBIM HaIbLJIEHUEM.

e PaszpaboTKa MeTOHOB HCCJIEeIOBAHUS
HAHOCTPYKTYPhI MaTePHUAJIOB Ha OCHO-
Be NUCIEPCHBIX CUCTEM, B TOM 4YUCJIe
HCCJIeJOBaHUA HAHOOO'HEKTOB ITyCTOTHI
B IIOPUCTHIX CUCTEMAX.

e Texmomorum wucciaegoBaHUA CBOMCTB
HaHOMAaTepuajaoB.

e Cucrembl IpenofaBaHUSA OCHOB HAHO-
TEeXHOJOTUM.

TemaTuka craTeil MOXKeT OLITh U MHOI,

IPAMO MJIM KOCBEHHO CBA3AHHON C Ilepe-

YUCJIEHHBIMU BhIIIIe HANIpaBjaeHuaMu [4].

ABTOpDEBI OTYyOJIMKOBAaHHBIX MAaTEPUAJIOB
HEeCYT OTBETCTBEHHOCTH 3a JOCTOBEPHOCTH
MIPUBEJEHHLIX CBeIeHNN 1 NCIIOJIh30BaHe
ITaHHBIX, He IIOAJIEKAIUX OTKPBITOU ITy-
oaukanuu. Penakmnusa ocrasiser 3a co00i
IIpaBO BHECEHUs PeJAKTOPCKOI IIPaBKMU.
MueHune pegakKIuy MOXKET He COBIIaIaTh
¢ MHEHHSAMU aBTOPOB, MaTepUaJIbl IIy0JIn-
KYIOTCS C IIeJIBIO O0CY K IeHIA AaKTY ATbHBIX
BompocoB. Pemakiius He HECET OTBETCTBEH-
HOCTHU 3a COJep:KaHne PeKJaMbl U 00bAB-

e Organic materials dispersions used in
laques and paints production as well as
for concretes and solutions additives,
methods of their activation and dura-
bility.

e Use of nanopowder of different nature
for building materials properties mod-
ification.

e New characteristics of building mate-
rials on the basis of nanosystems.

e Modification of building materials by
nanofibers.

e Disperse composite materials with
nanocoatings.

e Formation of nanostructure coatings
by means of laser sputtering.

e Development of materials nanostruc-
ture research methods on the basis of
disperse systems.

e Building materials properties research
technologies.

e The systems of teaching the funda-
mentals of nanotechnologies.

The theme may be different, directly
or indirectly associated with the direc-
tions given above [4].

Authors of the published materials
are responsible for the trustworthiness
of the given information and the use of
the information which is not to be free
published. The editorial staff has the
right to correcting publications. Edito-
rial opinion may not coincide with those
of authors, materials are published to
discuss topical issues. Editorial staff is
not responsible for the contents of the
advertisement. Author’s rights belong
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JeHUu#. ABTOpPCKMEe IIpaBa IPUHAIJIEKAT
000 «IIHT «HamoCtpouTtesbCTBO», JIO-
0ad rmepemnevyaTka MaTepPUaJIOB IIOJTHOCTHIO
UJIW YaCTUYHO BO3MOIKHA TOJBKO C IIMCh-
MEHHOTO0 paspelleHns PeJaKIluu.

Cnrexyer oTMEeTMTh HM TO, UYTO B
HNurepHer-:xypHase «HaHOTEXHOJOTHMN
B CTPOUTEJILCTBE» BHITOJTHO pa3MelleHue
He TOJBHKO HAYYHBIX, HO M PEKJaMHBIX
MATePHAJIOB KOMIIAHUI MO CJIeTYyIOIUM
MPUYMHAM:

«Humabenvnocmsv» usdanus. B xKyp-
HaJie IyOJIUKYIOT MH(OPMAITHIIO O CBOUX JI0-
CTUIKEHUSX BeAyIIne YueHble, COTPYIHUKHI
HaYYHO-UCCJIeIOBATEILCKUX UHCTUTYTOB U
HAYUYHBIX IIEHTPOB, PYKOBOAUTEIU U CIIe-
IUaJUCThI OPTaHU3aI[uN U IIPeIIIPUATUH,
nmpeagnpuHUMaTeau. KadecTBo myOJIuKye-
MBIX MaTePHAJIOB 1 O0JIBIIAA IOy IIPHOCTh
B HACTOsAIIEe BpeMs HAaHOTEXHOJIOTUH IIpu-
BJIeKaeT BHUMAaHUeE BCeX, KTO 3aHTEPECO-
BaH B CO3JaHUU OJIATONPUATHBIX YCJIOBUMN
10 YBEJIWYEHUIO IPOMU3BOACTBA U O0BeMa
IIPOAYKIIUY B 00JIACTY CTPOUTEIbCTBA, BBI-
X0y OpraHmu3aInii Ha MUPOBOM PHIHOK BBI-
COKUMX TEeXHOJIOTUII ¥ 3aBOEBAHUIO Ha HEM
JUIUPYIOINX ITO3UITHHA.

Hanuuwue nonnomexcmogoii éepcuu
mamepuanoé 6 Hnmepneme 6 c60600-
Hom Odocmyne 6 n10601 mouke 3eMHO20
wapa, npuueM, YeM paHbIIe MaTepuaJIbl
OyayT pasMeIleHbl, TeM 0oJiee IJIUTEJIb-
HOe BpeMs OHH OyIyT «paboTaTh».

Yuacmue ¢gupm 6 cozdanuu edumno-
20 UHMOPMAYUOHHO20 NPOCMPAHCMEA
MmeHc0ynapooHoi HAHOMEXHOL0ZUY™eC-
Kol cemu, oOpraHusanuu paspadoTKU
u (popMupoBaHUA MHGPOPMAIIMOHHBIX 0a3
JaHHBIX 10 PA3JIUYHBIM BOIIPOCAM HAHO-
TeXHOJIOTUU 1 HAHOMHIYCTPUU B 00JIaCTHU
CTPOUTEJILCTBA.

Bosmosxcnocmsv 6bix00a npu wmeHuu
mamepuana 6 u3danuu Henocpedcmeen-
HO Ha callmbl. pupm 3a cUeT AaKTUBHOU
CCBHLIKH.

to limited liability corporation «CNT
«NanoStroitelstvo», no part of publica-
tions may be reprinted without the prior
written permission of the publisher.

It should be noted that there are sev-
eral reasons why it is profitable to place
not only scientific articles but also ad-
vertisement in Internet-Journal «Nano-
technologies in Construction»:

The audience of the edition. Leading
scientists, research officers of different
centers and institutes, chiefs and spe-
cialists of organizations and enterprises,
and businessmen publish information on
their achievements in the Journal. The
high quality of published materials and
great popularity of nanotechnologies at
present attracts the attention of those
who are interested in creating favorable
conditions that increase the total output
of production at the construction site,
and who want to dominate the market of
high technologies.

Availability of full-text version of ma-
terials in Internet in free access in any
place of the world. The sooner materi-
als are published increases the likelihood
that they will «work».

Various firms’ participation in the
creation of a single international in-
formational internet website focused
on nanotechnologies. This facilitates
the organization and development of in-
formation databases on relevant issues,
and.

The opportunity to go directly to the
firms’ website using active link.
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IIo mpocs0e aBTOPOB U YMUTaTEJ e HA
u3gaHue opranusoBaHa moxmucka. Ilox-
MUCcaThCS MOKHO Ha :KypHaabl 2009 ro-
na (4 Beimycka), Ha skypHaasl 2010 roga
(6 BpImyckoB) u Ha kypHaasl 2011 roga
(6 BBIIIYCKOB):

— B pefaKIuu u3gaHUA (IOAPOOHOCTHU
Ha caiite www.nanobuild.ru);

— B Hayunoit aseKTpoHHOU OubImoTe-
Ke (www. elibrary.ru).

Pepaknusa mnpeanaraer noagmucaTHCSA
HA U3TaHUe U MPUTJIANIAeT BeayIuXx yJye-
HBIX, PYKOBOAHUTEJIeli M CIeIHaJNCTOB
opraHusanuii u npegnpuaTuii u3 Poccun
U 3apy0e:KHBIX NAPTHEPOB K IyOJHKAa-
MM MAaTEePUAJIOB HAYYHO-TIPAKTHYECKOTO
U PEeKJAaMHOr0 XapakTepa B HayYHOM
HNuTtepHeT-:xypHade « HaHoTexHOMIOTMH B
CTPOUTEIHCTBE».

O3HAKOMUTBHCS C COJep;KaHueM HoMe-
pOB KypHajla M IepeuHeM TpeboBaHUA
K O(OPMJIEHHIO MaTepuaJioOB MOYKHO Ha
caiite usnanusa (www.nanobuild.ru). ITo
BOIIpOCaM IyOJIMKAIMM MaTepUajoB cJie-
IyeT oOparaTbCs IO 9JIEKTPOHHOM IIOYTe
(e-mail: info@nanobuild.ru).

C yueToM mMerOUIErocsi ONMbITA pPegakK-
nus Uarepuer-:xypHasa « Hanorexuosmo-
TMH B CTPOUTEJIBCTBE» TOTOBA COBMECTHO
¢ opraHu3anmuaMu (KPymHBIMHM KOMIIA-
HUSIMH, ACCOIUAIMAMHY, MAPTHEPCTBAMHU
M Ip.) cCO3TaBaTh U Ppa3BMBATh COOCTBEH-
Hple HHTepHeT-u3TaHUS OpPraHU3AI[UM,
accoluaimii, IapTHEepPCTB U JP.

3HAaUUTEeIbHBIX YCIEXOB B CTAHOBJIE-
HUU W PA3BUTUU BJIEKTPOHHOTO U3TaHUA
«HaHoTexHOJIOTY B  CTPOUTEJILCTBE:
HayuHbItT W HTepHeT-)KypHaJ» 3a CTOJb
KOPOTKUII IepuoJ BpeMeHU yAajoch J0-
CTUTHYTH OJsiarofapsi BBICOKOMY Kaue-
CTBY aBTOPCKUX MAaTepuaJioB, aKTUBHOM
IIOMOIIM YJIEHOB peJicOBeTa M PemKoJLIe-
TUHN, PYKOBOAUTEJIEM U CIEeIHaJJNCTOB
OpraHmu3aIui-IIapTHEPOB, IT0OOPOCOBECT-
HOU paboTe COTPYIHUKOB pegakiiuu. Kor-

At the request of various authors and
readers a subscription for Journal was
created. Subscribers can have access to
journals from 2009 (4 issues), for jour-
nals from 2010 (6 issues) and for jour-
nals from 2011 (6 issues):

—in editorial office (see details on the
website www.nanobuild.ru);

—in Scientific electronic library
(www. elibrary.ru).

The editors offer subscriptions for edi-
tion and invite leading scientists, chiefs
and specialists of Russian organizations
and enterprises and foreign partners to
publish theoretical and practical ma-
terials as well as advertisement in the
Scientific Internet-Journal «Nanotech-
nologies in Construction».

You can see edition contents and a
list of requirements for materials at
www.nanobuild.ru. If you have any
questions on materials publication con-
tact us by e-mail at: info@nanobuild.ru.

Considering the experience of the edi-
torial staff of Internet-Journal «Nano-
technologies in Construction» we are
ready to create and develop jointly orga-
nizations’, associations’, partnerships’
own Internet-editions.

The CONSIDERABLE success in es-
tablishing and development of the elec-
tronic edition «Nanotechnologies in Con-
struction: A Scientific Internet-Journal»
within a rather short period of time was
possible due to high quality of authors’
materials, active assistance of editorial
council members...

When we see that our common efforts
give visible results that becomes the best
award for the work we have done.
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Ja MBI BUAUM, UTO HAIIKU OOII[Me YCUIMNS
HAXOJAT peaibHOe BOILIOIIEeHNe, 9TO CTa-
HOBUTCS caMoOi OOJIBIIION Harpamou 3a
IIPOJeJIaHHYIO PaboTy.

HaneeMcsa Ha IJIOTOTBOPHOE We hope for effective
M B3AaMMOBBITOTHOE COTPYAHUYECTBO and mutual beneficial cooperation!
M B JaJbHeHmem!
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former Head of Scottish Centre for Nanotechnology in Construction Materials (University of West
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ENVIRONMENTALLY ACTIVE GRC: TOWARDS BETTER APPEARANCE
OF CONCRETE AND A REDUCTION OF AIR-POLLUTION
IN URBAN ENVIRONMENT

Following a brief review of the GRC as probably the most complex of construction
materials, the focus is on a new, environmentally active glassfibre reinforced concrete: e-GRC.
Introduction of the e-GRC represents a very significant and novel contribution to concrete
practice, at a stage when the scientific and practical proof of the concept has been obtained but
the technology has not yet reached the construction marketplace.

Development of the e-GRC represents the third successful application of nanotechnology
in GRC, unmatched in any other common construction material. It is based on a finding that a
reductioninsize of particles of amaterial down tonano-size oftenimparts new or enhances their
existing properties. This is typical of nano-particles of titanium dioxide, which maintains its
strong photocatalytic activity even when mixed with cement. External cement-based surfaces
therefore become strongly photocatalytic, leading to a much better appearance through a
‘de-soiling’ effect together with a significant reduction in concentration of pollutants in the
surrounding air. Traditional GRC is already mostly produced as thin-walled elements with
large exposed surface and presents itself as an excellent material for practical exploitation of
the photocatalysis. As only surfaces are active, the e-GRC also provides the most efficient use
of the nano-sized titanium dioxide. The e-GRC therefore offers an economical and sustainable
way to achievelong-lasting, cleaner and brighter concrete surfaces and a new way of achieving
a significant reduction in pollution levels of surrounding urban environment. It provides
architects with an additional tool to design and build genuinely ‘greener’ and better-looking
concrete buildings. The e-GRC has a potential to improve the often poor general image of
concrete, which tends to be associated with dirty buildings in polluted urban ‘concrete jungles’.
Benefits offered by the e-GRC indicate a more sustainable concrete construction with a direct
and positive environmental impact is possible.

Key-words: environmentally active glassfibre reinforced concrete, composite materials, concrete
matrix, nanoparticles, titanium dioxide, photocatalysis, self-cleaning capability, de-polluting of the air.
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1. What is GRG?

First attempts to produce concrete reinforced with glass fibres had
been made by Biryukovich and Biryukovich [1] in what was the USSR.
They tried ordinary (E-glass) fibres, which were then commonly used as
reinforcement of polymeric matrices. However, this type of fibre was not
durable when embedded in a highly alkaline cement-based matrix, the com-
posite lost strength with ageing. Attempts to improve durability by using
special cements then available to produce a low-alkali matrix were unsuc-
cessful. Development of durable GRC which was suitable for practical use
had to wait until an alkali-resistant (AR-glass) was invented at Pilkington
Ltd (Tallentire et al.) in collaboration with the Building Research Station
(Majumdar et al.) in Britain in late 1960s [2].

Glassfibre reinforced concrete is a composite in which both the ma-
trix and the reinforcement are complex composites themselves. To make
it yet more complicated, internal microstructure, properties of both the
matrix and reinforcement and bond between components of the composite,
all change with time and conditions of service environment in a non-linear
way. GRC is probably the most complex of construction materials currently
in general use.

Concrete matrix: The GRC matrix consists of a fine mortar (aggregate
size < 1.5mm), based mostly on OPCs but other cementitious binders can
be used. It shows a complex rheological behaviour when fresh, especially
when a spray-up production process is used which often begins with a high-
shear mixing of the fresh matrix material. Superplasticisers, namely of
the second-generation type developed for self-compacting concrete using
nanotechnology, are usually added in order to reduce the water content but
maintain a very high fluidity of the fresh matrix. Almost all GRC also con-
tains a small proportion of another polymer (usually an acrylic compound)
to facilitate curing and prevent early loss of moisture. When hardened,
mechanical properties and dimensions of the matrix (and of the composite
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itself) continue to change with time, environment and load in a non-linear
and partly reversible manner.

Reinforcement: The basic reinforcement is not in the form of single
solid individual fibres, as is the case in almost all other industrial fibrous
composites. Instead, it consists of strands/bundles of varying size (Fig.1),
shape, length and cross-section, containing a very large number of very
thin glass filaments (10—15 um dia.). The basic reinforcing elements are
therefore the fibre strands, which are complex composites themselves; their
properties also change with time and external exposure. Tensile strength
of individual glass filaments is variable and highly dependent on their de-
fect-free surfaces, the fibres within a bundle are therefore coated during
manufacture to avoid damage when bundled together. The reinforcement
(strand) is usually cut before or during GRC production to a pre-determined
length, usually between 5mm to 50mm. It is incorporated into the matrix
in different shapes and orientations; its distribution varies from a 3-D
random distribution of chopped strands, to highly directional ones (e.g. in
mats and fabrics) where long strands are used [3].

Fig. 1. Bundles of glass fibres (10 mm dia.) embedded in a cement matrix.

Note: A few individual fibres separated during production of GRC but most fibres
remained in larger bundles — such a fibre distribution is unique to GRC

2/ wm
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A complex mechanism exists for transfer of stress/load and its shar-
ing between matrix and reinforcement. Strength, deformability, quantity,
length and orientation of reinforcement do matter. The effectiveness of the
fibre strands in producing desired performance of GRC also depends very
strongly on bond [4, 5], which acts on two types of interfaces:

e Between strands/bundles and the matrix
e Between individual fibres within a bundle

The effect of bond on the type of fracture mechanism is illustrated in

Fig. 2:

» The strand on the left comprises tightly packed fibres, well bonded
within a strand. The strand itself is bonded poorly to the matrix. At
failure, an almost complete pullout of the whole strand occurs; the fi-
bres are poorly utilized. Work of fracture is very low.

» The strand in the middle displays a typical ‘telescopic’ failure, identi-
fied first by Bartos [4, 5, 6]. The telescopic failure occurs when outer/
peripheral fibres in the strand mostly fracture in tension (well bonded
to matrix) while the inner, core fibres inside of the strand, pull out
and fracture in stages. The highest amount of work of fracture is con-
sumed in this mode of fracture.

The telescopic mode of fracture is the preferred one: reinforce-
ment behaving in this way can improve both strength and toughness
of the GRC. However, the telescopic mode of fracture of ordinary GRC
is normally observed only in its early stage of ageing [6], before bond
between fibres inside a strand becomes too high.

» Thestrand on theright shows a case of good bond both within the strand
(as in the strand on the left) but also a very good bond between the
strand and the matrix. This exploits fully the strength of the strand
but it causes the strand to fracture as a whole, in an undesirable brittle
manner. The work of fracture is low.

Research into microstructure of GRC aims to measure the bond (both
within a strand, and between strand and matrix) and then to develop
means of controlling the bond at predetermined levels. The overall aim
is to maximise mechanical properties of GRC and maintain them over its
expected service life, to avoid bond rising excessively with age — leading
to embrittlement of the whole composite. The earliest work, carried out
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Fig. 2. A composite picture showing three microphotographs taken from
an in-situ SEM tensile tests showing different modes of failure of glass strands
bridging a crack in cement matrix

by Bartos [3, 4] established the basic understanding of the micro-fracture
mechanisms involved were established. However, progress in this direc-
tion had been constrained until developments in nanotechnology provided
novel tools for advance towards stronger and tougher GRC. It led to pio-
neering applications of nanotechnology (e.g. first development of nano-
indentation) used in the study of internal bond and microfracture mech-
anisms of GRC (1994- P.J.M.Bartos, W.Zhu, P.Trtik et al., University
of Paisley — now U. of West of Scotland) [7, 8]. Nanotechnology allowed
application of loads with accuracy of 1 mN while displacement was con-
tinually monitored with a resolution of a nm. Current research continues,
with most recent work being carried out at the ibac centre of the RWTH
in Aachen [9].

The original aim of moving from a better understanding towards ap-
plications by the control of the fracture mechanism and thus a greater ex-
ploitation of the substantial ‘high-tech’ potential of the GRC is still being
pursued.
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2. Photocatalysis and concrete
2.1. Photocatalytic and hydrophilic activity

Photocatalysis is a well know natural phenomenon: life on earth as we
know it depends strongly on photocatalytic reactions involved in photosyn-
thesis, generated by sunlight.

Scientific research into photocatalysis has continued for several de-
cades. A number of materials that show photocatalytic behaviour have
been identified and research still continues. Great attention has focused
on possibilities of using photocatalysis for oxidation and breaking-down
of organic and inorganic pollutants. The oxidation capability was shown
to be strong enough to cause destruction of biological matter and this
was exploited as ‘antibacterial action’. Initial practical applications were
aimed at purification of water and exploitation of the strong photocata-
lytic action in medical practice and in health-related industry. However,
many other applications have emerged in the last decade, mostly in the
form of surface technology, developing photocatalytic coatings on glass,
metals and textiles, and used as active paints on many consumer prod-
ucts.

Nanotechnology began to be commercially exploited since the begin-
ning of 1990’s, alongside the increased research into photocatalysis. Nan-
otechnology-based techniques permitted reduction of size of particles of
many materials down to the nano-scale. It was soon observed that such a re-
duction in size often imparted new or enhanced existing properties of such
materials. This has been also demonstrated in the case of titanium dioxide
(TiO,).

Titanium dioxide is a relatively abundant material, which exists in
several forms. The most common form is Rutile, which has been used to for
many decades to give whiteness to white paints and in many other products.
It has been also known that Anatase, another form of the TiO,, behaved as
a semi-conducting material and showed a substantial photocatalytic activ-
ity. This was investigated from 1970’s, particularly in Japan. However, it
was only after the advent of nanotechnology permitted Anatase to be pro-
duced in nano-sized particles. The reduction to nano-size greatly enhanced
its photocatalytic activity. Research into TiO, continues and new forms are
being discovered [10].
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The photocatalytic action is generated by ultraviolet rays (UV-A part
of the spectrum of natural daylight), which interact with the nano-crys-
talline lattice structure of the Anatase version of the titanium dioxide. In
presence of moisture (water), very highly reactive radicals such as O, and
OH are produced on the irradiated surfaces. A broad range of organic and
inorganic chemical compounds, both as solids and in the form of liquid or
gases undergo an oxidative destruction when in contact with strongly pho-
tocatalytic surfaces in a complex process. These include many of the typical
constituents of airborne pollution, which are known to have adverse effect
on human health, namely in densely populated urban centres and indus-
trial zones. Typical pollutants include nitrogen oxides (NO_), sulphur ox-
ides (SO,), usually in a gas form and numerous organic compounds such
as volatile organic compounds (VOC’s), formaldehyde, toluene etc. in both
gas and liquid forms. Pollution also affects directly other living organisms
such as animals and plants and its secondary effects include acceleration of
deterioration of construction materials.

It was discovered more recently, that the photocatalytic activity of the
nano-crystalline form of Anatase also affects the hydrophobic properties
of the surface. The irradiation with UV light changes the original hydro-
phobic surface (high contact angle, repelling water) into a very highly hy-
drophilic one (low contact angle, water adheres and spreads). The degree of
hydrophylicity, expressed by the contact angle between the surface and the
liquid (water) in contact with it, has been reduced to less than 5°, inducing
a ‘super-hydrophylicity’ [10]. This is demonstrated by formation of a very
thin, uniform film of water on the exposed photocatalytic surface. The wa-
ter layer appears to hinder adhesion of external substances to the surface
and thus helps to maintain the surface clean.

The combination of a strong destructive oxidation and superhydro-
philicity generated by photocatalytic TiO, provides active surfaces, which
not only break down many important gaseous liquid and particulate pol-
lutants but also reduce significantly adhesion of all particles (dust) to the
surface of a cementitious material such as the e-GRC. A significant ‘self-
cleaning’ capability is generated.

It is therefore possible to identify two basic and simultaneous mecha-
nisms involved in the self-cleaning process:

(a) Particles of organic dirt are broken down in the photocatalytic pro-
cess.
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(b) The superhydrophilicity generated by the activation of the TiO, reduc-
es the possibility of adhesion of the un-broken organic pollutants to
the surface

(¢) The (a) and (b) above combine to reduce the opportunity for inorganic
particles (dust), unaffected by the photocatalysis itself, to settle on
the surface (especially when vertical). The active surface then contains
fewer ‘sticky’ organic particles to which particles of inorganic dust can
easily adhere.

Fig. 3 illustrates the processes involved.

RAIN

PHOTOCATALYTIC
SURFACE

DAYLIGHT

POLLUTANTS e- G R C

: Products of the photocatalysis and inorganic
1 particles are washed away

Fig. 3. Basic outline of the photocatalytic activity at exposed e-GRC surface
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2.2. Photocatalysis and concrete

First commercial applications of photoactive TiO, in built environment
were in Japan, where it was used as a coating on ceramic building products,
making them not only self-cleaning but also anti-bacterial and ‘self-disin-
fecting’ (e.g. sanitary ware).

The idea of combining the inert but photoactive TiO, with cement in
order to produce photocatalytic concrete or active coatings for concrete
was explored by the European project PICADA [11], which ended in 2005.
Indeed, a cement binder containing approx. 5 % of active TiO,, produced
concrete with a photocatalytic surface. Moreover, a degree of synergy was
observed: the cement based matrix appeared to assist in conversion of the
noxious pollutants and their removal from surrounding air.

Pollutants which are oxidised and/or broken-up and their concentra-
tions in air much reduced by the photocatalytic action of the cement-TiO,
system include: NO_; SO_; CO; NH, and a number of often volatile organic
compounds such as benzene, toluene, acetaldehyde, formaldehyde, organic
chloridesetc[12, 13]. The process of oxidation and breaking down of pollut-
ants is a complex one, beyond the scope of this paper. In case of harmful ni-
tric oxides, the NO_are oxidised to NO, and then bound into nitrates, which
are washed away by rain. Organic compounds tend to be broken down, some
right down to CO, and water. Depending on the strength of the UV irradia-
tion in the daylight, up to 90 % of organic compounds can be eliminated
from the air.

The PICADA consortium carried out both laboratory tests, including
large environmental simulation chambers and full-scale outdoor trials (see
Figs. 4, 5, 6) to assess the de-polluting and self-cleaning capability of the
photocatalytic concrete.

Results were very encouraging; urban trials in Italy in November 2006
[11] produced reductions of NO_content in air varying between 26 to 56 %
after an 8-hour period of daylight exposure. Nitric oxides are a significant
health hazard generating respiratory problems.

The photocatalysis also applies to many, mainly organic, pollutants in
particulate or liquid form, which are deposited on exposed surfaces and
contribute greatly to soiling of facades. Photocatalytic action helps to
break down such pollutants and soiling agents and assists in maintaining
the original appearance of the concrete surface.
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Fig. 4. Fasade of the building of the Fig. 5. Detail of the photocatalytic concrete

Cité de la Musique et des Beaux facade after 8 years of exposure. Building
Arts; Chambeéry, France, built using of the Cité de 1a Musique et des Beaux Arts;
photocatalytic concrete (Photo PJM Chambéry, France

Bartos, 3/2008)

The efficiency of this process, usually called ‘self-cleaning’, was also
tried in experiments, where surfaces of cementitious specimens were treat-
ed with different types of ‘organic dirt’. The specimens were exposed to
both variable daylight and controlled artificial UV exposure and the speed
and degree of decomposition of the dirt, and the recovery of the original
surface appearance were measured.

Results were very encouraging again, and full-scale trials on buildings
built using photocatalytic concrete and on buildings with facades rendered
using an active cement mortar were then also carried out, mostly as part of
the PICADA project [11]

The longest period of monitoring performance of photocatalytic con-
crete has been on the building of the Cité de la Musique et des Beaux Arts
in the centre of the city of Chambéry in France (Figs. 4, 5). The multistory
in-situ concrete structure was completed in yr. 2000 and the quality of the
exposed external concrete surfaces have been monitored in a number of dif-
ferent locations on the structure ever since. The quality and appearance of
the concrete surfaces have remained virtually unchanged to date, as the au-
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thor’s own visit in 2008 confirmed: after eight years in service, the struc-
ture looked as if it were freshly built (Fig. 6).

) ¢

Fig. 6. Photocatalytic surface of concrete of the building of the Cité de la Musique
et des Beaux Arts; Chambéry, France, examined in March 2008.
Note the perfect surface finish, with almost no accumulated dirt.
(Photo P.J.M. Bartos)

Practical experience obtained suggests that although the photocataly-
sis cannot break-down inorganic soiling agents such as mineral dust, the
super-hydrophyllicity generated during breakdown of organic compounds
makes the concrete surface less adherent for the inorganic dust. As a re-
sult, the soiling overall is reduced much more than a mere removal of the
organic compounds would indicate.

The photocatalytic cement, originally produced by Italcementi[14]and
recently licensed to other cement-makers (e.g. Heidelberger Cement), has
been already used in other concrete buildings in Italy and France. The most
notable example is the Church of “Dives in Misericordia” in Rome, designed
by Richard Meier and completed in 2003. The active TiO2 has ensured that
the brilliant white surfaces of the striking white-concrete shapes of the
church (Fig.7) will remain shining bright much longer than what would be
expected in such a relatively polluted urban environment. Performance of
the photocatalytic exposed concrete surfaces to-date has been excellent in
all the practical applications to-date.
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3. e-GRC: cleaner surfaces and less pollution -
a positive contribution to environment

There is now sufficient scientific and practical evidence that the con-
cept of mixing active TiO, with cement produces a binder, which maintains
all its normal performance characteristics when used to make concrete.
However, in addition, it also produces surfaces exhibiting strong photo-
catalytic activity. The photocatalytic action makes the surfaces not only to
a significant degree ‘self-cleaning’; it also improves the quality of the sur-
rounding environment.

Initial research was focused either on ‘photo-activating’ bulk concrete
or on trying ‘photo-active’ coatings for ordinary concrete structures [14].
However, it is clear that using ‘TiO,-cement’ blend as binder for in-situ
bulk (reinforced) concrete wastes the ‘active ingredient’. Precast concrete
can be made in such a manner that the TiO, would be present only in a ‘sur-
face layer’. However, such approach requires more complicated and incon-
venient production methods, which increase costs and reduce productivity.
Using ‘active’ coatings for concrete surfaces leads to inevitable problems
of reliability and durability of such coatings and their adhesion to the sub-
strate. The construction process also becomes longer and productivity de-
creases.

Fig. 7. Precast and in-situ photocatalytic white concrete.
Dives di Misericordia church in Rome (architect: R.Meier).
(Dr A Skarendahl [15])
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Using TiO, in glassfibre reinforced concrete logically offers the most
efficient and economical way to exploit the benefits of photocatalysis.
This leads to the environmentally active GRC: the e-GRC, which is based
on a well-established production process for manufacture of thin-walled
construction elements, usually with a very high surface to volume ratios
[16]. The content of the active ingredient is reduced, it can be either in the
basic matrix or, even more economically, just in the 1-2 mm surface layer,
which is routinely sprayed first into GRC moulds.

The ever-increasing demands on quality of environment support
strongly the moves to make most of the positive environmental contri-
bution of photocatalysis imparted to cement-based products by the TiO,.
However, the introduction of photocatalytic concrete surfaces must be also
sustainable — minimising the demand for active TiO, while maximising the
benefits from its use. Such a consideration inevitably points to a strong fu-
ture demand for the e-GRC. The e-GRC offers the most economical way to
achieve cleaner, brighter facades and significantly contribute to reduction
in pollution of urban environment [16].

There are many applications for the e-GRC, including:
v' Cladding panels & facade elements
v Permanent formwork & form-liners for practically all concrete surfac-
es to be exposed to outdoor environment
Roofing tiles / slates
Street furniture
Motorway and railway sound barriers, screens and safety barriers

ANANEN

The concept of the photocatalytic concrete surfaces now being well
proven, the International Glass Reinforced Concrete Association (GRCA),
a special interest group within the UK Concrete Society and its members
are considering actions needed to bring the e-GRC to the construction mar-
ket. These include production of guidelines both for practical manufacture
of e-GRC and for its use and guidelines for its specification and verification
by the architects and anyone else developing ecologically conscious built
environment. First attempts at using e-GRC as architectural cladding on
full-scale structures have started and the building shown in Figure 8 [13]
has been recently completed.

http://nanobuild.ru/magazine/nb/Nanobuild_2_2011.pdf K copiepXaHuio



2011 - Tom 3 - N22 /2011 - Vol. 3 - no. 2 Nanobm

Prof. Peter J.M. BARTOS Environmentally active GRC

- i
/«11'1111“' LA -'.'ll

S IIT T i A NN wey,.,
A TIT N R I RR R R I IY

Fig. 8. Practical application of e-GRC by Grupo Nord,
a GRCA member company [13] (completed in 2010)

4. Gonclusions

Introduction of the e-GRC offers unique benefits for construction in-
dustry, for the built environment at large a for the society as a whole.

The principal benefits include:

e  Much better appearance, namely brightness of colour, of exposed, ex-
ternal surfaces of concrete structures, which will last much longer
than before, combined with the outstanding freedom of shape size and
colour of GRC, already enjoyed by architects and other end-users.

e Better quality of air, especially in congested urban centres enjoyed by
population at large

There are no serious technical limitations to introduction of the e-GRC
and no significant health hazards are associated with the photocatalytic
TiO2[17].

The active ingredient in e-GRC is not consumed during photocatalysis,
its active life is not diminished by age, making it an even more sustainable
product.

Indications are that the e-GRC will help concrete to shed its old image
of a grey and dirty material. It will become a genuinely environmentally
friendly material contributing not only by its better appearance but also by
its positive environmental impact to a higher quality of urban life.
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Nanoglassceramic materials were obtained using directional crystallization of
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METHOD FOR INTRODUCING BASALT FIBER
INTO COMPOSITE MATERIALS

The analysis of the patent information about the methods of incorporating nano-
additives into composite materials is given. Inventions can be applied in building tech-
nologies to produce nanomodified composite materials on the basis of air and hydrau-
lic binders. That will allow considerable intensification of industrial manufacture of
nanomodified composite materials due to implementation of new method of incorpo-
rating nanoadditives on a basalt fiber and provide widening of nanoadditives assort-
ment as well as the use of new kinds of fibers.

Key-words: patent, invention, methods of incorporating, nanoadditives, nano-
modified, air-setting and hydraulic binder, fiber, composite materials.
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SCIENTIFIC AND TECHNICAL LITERATURE.
NANOMATERIALS AND NANOTECHNOLOGIES

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

given.

Key-words: vacuum plasmachemical processes, nanotechnologies, nanoobjects,
nanocrystal materials, micro- and nanodimensional devices, autoemission

structures, nanoelectronics.
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