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PA3BUTUE HAHOTEXHONOTUW — AKTYANIbHEMLLUEE TEXHONOIMYECKOE
HANPABNEHUE B CTPOUTENBHOM OTPACIIH
(UnTepHeT-XypHany «HaHoTexHonorun B CTpouTenbCcTBE> 2 ropal)

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

HanoTexHOJIOTMM U HAHOMHAYCTPHUA ABJIAIOTCA B HACTOAlIee BpeMs OTHMM U3 HamboJee
MePCHeKTUBHBIX HANPABJIEHUN PA3BUTUA HAYKH, TEXHOJOTHH U MPOMBIINLIeHHOCTH. Bo MHOTHX
cTpaHaXx, B T.4. M B Poccun, paspadaTsIBaioTca HOBbI€ BUABI IPOAYKIIMY HAHOUHIYCTPHH, KOTO-
phIe yike MOABUINCH WJIH MOABATCA HA PhIHKE B 0JIMKalIIne HECKOJBKO J1eT. BaskHelasa poab B
MHPOPMAITLOHHOM 00ecIleUeHUH IIPOoIlecca CO3TaHUI U BHeIPEeHU I HAHOTEXHOJIOTHYeCKOH IMpo-
IYKIIMM OTBOJUTCS cpeacTBaM maccoBoil nuagopmamuu. Iloatomy mo nannuatuse Poccuiickoit
nHKeHepHoU akagemMuu B 2009 roay 6611 co3man HHTepHeT-kypHAT « HAHOTEXHOJIOTHH B CTPOU-
TeabcTBe». HecMOTps: Ha HEMPOCTYI0 00CTAHOBKY B CTPaHe U B MHUpPe, OH MIOCTEIIEeHHO Pa3BHBa-
erca u pacrer. Ilo croBam nmpencenarens IlenTpaasHoro peruonaabHoro oraeaenus PAACH,
axkagemunka PAACH E.M. UepHbIioBa «...TPYTHO IIEPEOIeHUTH 3HAUYCHHE SKYPHAJIA IJIA YISHBIX
M UHKE€HEePOB CTPOMTEIbHOM oTpaciu. Uaesa co3maHusd :KypHaJa OKa3ajiach BechbMa ILIOAOTBOP-
HOIi, MOSIBJIEHUE CIIeIIHAIN3UPOBAHHOTO KYPHAJA CYIIECTBEHHO MHHIIMMUPOBAJIO PAOOTHI yue-
HBIX B 00JIACTH CTPOUTEIbHBIX HAHOTEXHOJOTHI» .

[ é | ]
http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf K cofiepXXaHuio
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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».

Karouessle cioBa: I/IHTepHeT'H{ypHaJI «HazoTrexHojioruu B CTPOUTEJTILCTBE» , HAHOTEXHOJIOT' M-

yecKad IPOAYKIINA, HAHOUHIYCTPHUSI.

Key-words: Internet-Journal «Nanotechnologies in Construction», nanotechnological

production, nanoindustry.

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 ¥ IIPOMBINIJIEHHOCTH. 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-

—7

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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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-

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-
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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.

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
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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-

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
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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.

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.
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Cpenu y4YacTHUKOB
M TOCTell MepOonpHs-
TUHA OBIIU PYKOBOAU-
TEJU U CIEINaJUCThI
opraHmsanuii u mpen-
MIPUATUH, y4eHbIe,
IIperofaBaTesii 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».

HPVIBETYLIACTHMKAMIIC'I:E3JJA were:
MHMEHEPOPPOCCMMI )

Among the par-
ticipants and guests
at these events there
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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OcHOBHbIE NPUHLMNDBI

The basic principles
ny6nukauum maTepuanos:

of materials publication are:

Komnemenmnunocmo.
Ha crpanumax KypHajJa NTyOJIUKY-

Competence.
Examples include leading Russian and

IOTCS MaTepuajbl BeAYIINX POCCUMCKUX
U 3apy0eKHBIX YYEHBIX, IMPodeccopcKo-
IIPeInoAaBaTeIbCKOr0 COCTaBa BY30B, CO-
TPYAHUKOB HAYYHO-UCCIEIOBATEIbCKUX
WUHCTUTYTOB W II€HTPOB, KOHCTPYKTOP-
CKUX 0I0PO, CIIEIINAJIUCTOB M KOHCYJIbTaH-

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.

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

K coaepXxaHuio



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

b.B. T'YCEB Pa3ButHe HAHOTEXHOMOIMii — AKTYaNbHEILLIEe TEXHOJIOrHYECKOE HANPaBeHNe B CTPOUTEIIbHOI OTPacan

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.

6
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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

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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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.

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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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.

http://manobuild.ru/magazine/nb/Nanobuild_2_2011.pdf
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Ja MBI BUAUM, UTO HAIIKU OOII[Me YCUIMNS
HAXOJAT peaibHOe BOILIOIIEeHNe, 9TO CTa-
HOBUTCS caMoOi OOJIBIIION Harpamou 3a
IIPOJeJIaHHYIO PaboTy.

Hageemcsa HA IIJIOTOTBOPHOE We hope for effective
M B3AaMMOBBITOTHOE COTPYAHUYECTBO and mutual beneficial cooperation!
1 B TajJbHeHImem!

Konwmaxmuwt / Contact: e-mail: info@nanobuild.ru
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ANNIVERSARY AND THE CELESKRANT

BIYECAAB PYBMMOBMY DAAMKMAH —
M3BECTHBIM B POCCM U1 3A PYBESKOM VYEHBIM
M OBIUECTBEHHbBIN AEITEAD

VYACHESLAV RUVIMOVICH FALIKMAN —
INTERNATIONALLY RENOWNED RUSSIAN SCIENTIST
AND PUBLIC MAN

EcTsh 1011, KOTOPHIE IPH MIEPBOM BCTPEUe MOPaAKAIOT
CBOe€I 9pyauIMeil B CaMbIX Pa3HBIX 00JIACTAX HAYKH M T€X-
HUKHU. BeTpeuu B maapHedIeM TOJIBKO YIJIYOJISIOT IIepBoe
BIeuatTjeHue. IMeHHO TaKUM 4YeJIOBEeKOM fABJseTca Bsa-
yecaaB PyBumoBuu daaukmas.

BsauecnaB PyBumoBuu PanukmaH poxuicsa 9 mapra 1951 r. B r. 3Benu-
ropozae MocKOBCKOI 00J1aCTH B CEMbe YUUTEeJeH MeCTHOU IMKOJLI. 3/IeCh OH
BBIPOC M OKOHYMJI cpeAHI0I0 miKoay. B 1968 r. BauecaaB moctynua B Mo-
CKOBCKMII rocyapcTBeHHbIH yHUBepcurteT uM. M.B. JlomonocoBa, 65611 Jle-
HUHCKUM cTuieHguaToM 1 B 1973 r. ¢ orauunem okouuma MI'Y. Tam ke o
HavaJ HayYHYIO IeATeJbHOCTh, KOTOPYIO MPOAOJIKUJ B acrtupauType. O6-
A TPYAOBOM cTaxk — 0oJiee 40 Jer.
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C 1979 r. BauecnaB PyBumoBmu Hauaa paborath B HayuHOo-mccie-
IOBAaTEJIbCKOM HHCTUTYTe 0eTOHA M KeJjie300eTOHa cHauvajia B JOJIXKHOCTU
CTapIeTro HayYHOT'O COTPYAHUKA, 3aBeAYIOIEeT0 CEKTOPOM, 3aTeM — 17 jeT —
B JOJI’KHOCTU 3aMeCTUTeJA AUpeKTopa. B HacTosIee BpeMs OH SABJIAETCS
3aBeYIOIINM CEKTOPOM [IOJTOBEYHOCTH KeJIe300eTOHHBIX KOHCTPYKITUMA.
C 2002 r. — mpodeccop Kadeapsl BAKYITUX BellecTs 1 6eToHoB Harnmonaian-
HoOro uccenoBaresbckoro yuusepcurera I'OY BIIO «MocKoBCcKuii rocymap-
CTBEHHBIN CTPOUTEILHBINA YHUBEPCUTET » .

IIpupogHasa J0003HATEIBRHOCTh M YMeHHE paboTaTh ¢ MCTOYHUKAMU
uHpopmanuu nmomoram B.P. @anukmany cTaTh 3pyAMPOBAHHBLIM CIIeIlua-
JIICTOM B 00JIaCTU CTPOUTEJIBHBIX MaTepuaJoB u TexHoJioruii. Kpyr ero Ha-
VUYHBIX MHTEPECOB — XMMUUYECcKUe N00aBKHU AJId OETOHOB M CTPOUTEIbHBIX
pPacTBOPOB, CHEI[MAJbHbIE BAMKYIIUE U OETOHBI, TPOOJEMBI JOJTOBEUYHOCTHU
JKese300eTOHa, HAHOTEXHOJOTUU B CTPOUTEJILCTBE.

B.P. ®anuxkman—aBTop 0ojiee 250 HayUHBIX paboT, 3HAUNTEJIbHAA YaCTh
KOTOPBIX OIIyOJIMKOBaHA B 3apy0erkHBbIX usnanusax. On obgagarens 70 uso-
OpeTeHU U MaTeHTOB, B ToM uncJje 11 3apyoOe:xubix. Ilog ero pyKoBoACTBOM
UJIV COPYKOBOJICTBOM BBIIOJTHEHO U 3AIITUIITEHO 00Jiee TeCATH KaHAUTaTCKUX
nuccepranuii. JBasgeTcAa JuAepoM HaydYHON MIKOJbI « PUBUKO-XUMUUYECKUE
uccyiefoBaHus OeToHa», ocHoBaHHOII mpodeccopamu I'.M. CuBeplieBbIM,
B.U. KucenessiMm, K.I'. KpacunbaukoBbeiM u 3. M. JIapuouoBoii.

Hapany c ycmeminoi mccjaegoBaTeabCcKoi paboroii BaueciaB PyBumo-
Buu PajMKMaH BeJeT aKTUBHYIO OOIIECTBEHHYIO HeATeJIbHOCTb, SBJIAACH
nmepBbIM 3amectureaeMm npexacenateasa TK 465 «CrpourenbcTtBo» Poccran-
naprau npeacrasurtesieM Pocctarmapra B Mexx1yHapOJHOM OpraHU3aIuY 10
cragpaprusanuu (MCO), uwieHOM peakoJiaeruii :KypHaJoB «BeToH u Keje-
300eToH», «TexHOJIOTUU CTPOUTENLCTBAY, « HAHOTEXHOJIOTUU B CTPOUTEb-
CTBe», pAa HAYUYHO-TeXHUUYECKUX M DKCIIEPTHBIX COBETOB, HAXOAUT BPEeMsI
He()opMaJbHO YUaCTBOBATh B UX padoTe.

CBoOOIHOE BIaJeHe aHTVINHCKUM A3bIKOM I03BoJisAeT B.P. ®anukma-
HY OBITh AaKTUBHBIM WJIEHOM MEXKIYHAPOAHBIX IPO(ECCUOHATbHBIX COI030B
u oowenuuenuii. Ou HanmoHaabHBIN gesaerat u wieH Biopo Mexxayuaapos-
HOTO cO03a J1abopaTopUil M SKCIEPTOB B 00JIACTH CTPOUTEJBHBIX MaTe-
puajos, cucteM n KoHCTpyKuuit (PUJIEM), sacny:xkenubiit unen PUJIEM
(Fellow Member), uner AMeprKaHCKOT0O MHCTUTYyTa OeToHa 1 TeXHUUECKO-
ro komuteta ACI 110 HaHOTEeXHOJOTUAM B O€TOHE, 3aMeCTUTEb IJIaBbl Ha-
IUOHAJbHOU Aejeranuu Poccuu B MexayHapogHOHI (hemeparnium mo 0€TOHY
(PUB).

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



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

BosbimuHCTBO HayYHBIX pa3paboTok B.P. @anmukmana nmpu3HaHBI CIie-
MUaJNCTaAMU M HAILIW IIXPOKOe IIPUMEeHeHle B IIPaKTHUKe CTPOUTEILCTBA.
IIpu ero HemocpeACTBEHHOM YyUYaCTHUH Peaii30BaH PAJ IOCYAAaPCTBEHHBIX
IIPOrpaMM IO CTPOMTEJILCTBY KPYIIHOTOHHAMKHBIX IIPOU3BOACTB CyIlepIlia-
crupuraropoB B CoBerckom Coro3e, OH SABJISETCSI OJHUM 13 PYKOBOAUTEJIEH
paspaboTKM 1 OCBOEHUS IIPOMBIIIJIEHHOTO IIPOU3BOACTBA 3(P(PEKTUBHLIX Bs-
Kymux u 6eronoB B CCCP, Poccun u 3a pyOeskoM.

Bauecsnas PysBumoBuu @anmnKman — Buile-mrpesugeHT Accornuanun «sKe-
J1e300eTOH» , TeHCTBUTEJbHBIN uieH PoccuiicKOl MHKEeHepHO aKaJaeMuu,
aaypear npemun IIpaBurenbcTBa Poccuiickoii @enepariuy B 00J1aCTH HAY-
KU U TeXHUKU, [loueTHBI cTpouTeab Poccun. Harpasxkmen megaabio opaeHa
«3a sacayru nepen OreuectBom» II crenenu, megananio «850 jieT MOCKBEBI»,
meganamu BIIHX CCCP u psagoM moyeTHBIX 3HAKOB. 3a 3aCJIYT'U B PA3BUTUN
HaY4YHO-TeXHHUYECKOro TBopuecTBa U B ¢Ba3u ¢ 60-1etuem IIpesuguym Poc-
CUMCKOI MHKeHepHOU akagemMum Harpaaua Panmukmana BsadecnaBa Pysu-
MOBHUYA 3HAKOM «H)KeHepHasA 100JIeCThb» .

SHAYUMENbHbBLX YCNex06 6 cmanHoénreHuu u padéumuu Humepnem-
awcyprnana «Hanomexnonozuu 6 cmpoumenvcmeée» 3a KOpOmruil nepuod
épemenu yodanocb docmuzHymev 61a200apa AKMUEHOU NOMOUWU 4EHOE
pedcosema u pedxkonnezuu, 6bLCOKOMY KALEeCMEY A6MOPCKUX MAMEePUALOE.
IHomowv Bauecnasa Pyeumosuuwa Panuxmana kax wiena pedkoniezuu u
KaK aémopa He603MO¥*HO nepeoyenums. E2o cmamvu 6cez0a unmepechbwt,
c0enanbl Ha 6bLCOKOM NPOGECCUOHALLHOM YPOEHE, NOIMOMY NONLbIYIOMCA
0c00601U nonyaapHocmovio y wumamenei, a Ha1UwUe XOPOULUX 0en06bLX KOH-
maxmoeé co cneyuarucmamu mei0yHapooHbLx NPOPeCcCUOHANbHBLX COI0-
306 U 00 6e0uHeHU N0360NAEM NLOMOYb AEMOPAM U3-3a pybeixca onybaruKo-
6amb Mamepuaibl C60UX UCCLe006aAHUIL, ¥MO MAaKHce NoGbluLaem peumuHz
Hnmepunem-acyprnana « Hanomexnonozuu 6 cmpoumenvscmee».

Cnacub6o Bam, yeaxcaemuviii Bavecnaeé Pyeumosuu, 3a nomou,b 6 u3-
danuu Humepnem-sucyprnana! Hadeemcsa na danvHeliutee nnio0omeopHoe
compyonuiecmeo!

KoanexkTur pegakiuu, peJakIIHOHHBIM COBET M PeJaKIIMOHHAA KOJLIe-
rusd, aBTOPHI U yutareau UHTEepHeT-:KypHaJa «HaHOTEXHOJIOTMH B CTPOU-
TEJBCTBE» CePAEeUYHO Mo3aPpaBaaioT Bauecaasa Pysumosuua ®AJINKMAHA
¢ I00IJIeeM M SKeJIAI0OT eMy KPEIKOro 3T0POBbA, JOJIT0JETHA, CUACThA, PAT0-
CTH, TBOPYECKHUX YCII€X0B, HOBBIX CBEePIIEHUI U HOBBIX mooen!
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Prof. Peter J.M. BARTOS, The Queen’s University of Belfast, UK, Chair of RILEM International
Technical Committee TC 197-NCM on Nanotechnology in Construction Materials (2002—-2009),
former Head of Scottish Centre for Nanotechnology in Construction Materials (University of West
of Scotland)

IMurep k. M. BAPTOIII, npodeccop Koponesckoro YuuBepcurera Bendacra (Benrukobpurauus),
IIpencemarens MexayHAPOIHOTO TEXHUUYECKOTO KOMUTETA 10 HAHOTEXHOJOTUAM B CTPOUTEIbHBIX
martepuasax PUJIEM (2002-2009 rr.), 6p1Bminit PykoBogutens [lloTnanackoro meuTpa

IO HAHOTEeXHOJIOTUAM B CTPOUTENLHBIX MaTepuasax (YHauBepcurer 3anaguoi [loTmaunnmm)

ENVIRONMENTALLY ACTIVE GRG: TOWARDS BETTER APPEARANCE
OF CONCRETE AND A REDUCTION OF AIR-POLLUTION
IN URBAN ENVIRONMENT

3KOJIOTMYECKN AKTUBHbIN CTEK/I0®UEPOBETOH:
HA NYTU K YNYYLIEHWUIO BHELUHEW BbIPASUTENbHOCTU BETOHA
U CHXEHUIO 3ATPSSHEHUSA BO3YXA B FOPOJICKOI CPEJIE

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 a material down to nano-size often imparts 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
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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.

ITocne kpatkoro o63opa crexaodpuodpoderona (GRC) kak, BepoATHO, HanuboJee CI0KHOTO
MaTepHaJia U3 BCeX KOHCTPYKIIMOHHBIX MATEPHAJIOB B CTAThEe PACCMATPUBAETCA HOBBIN 9K0/102U-
wecKu akmuénsli cmeknopubpodbemon — e-GRC. Buenpenue e-GRC npefcraBifeTcs: BasKHBIM
M HOBATOPCKHUM BKJIAJOM B IPAKTUKY IIPUMEHEeHN A 0€TOHOB Ha TOM Talle, KOIIa TeOpeTuUYeCcKasa
U MPAKTHYECKAsa JOCTOBEPHOCTh KOHIEIIINH YiKe MMOATBEPIKIEHA, a TEXHOJOTUA IIPOU3BOICTBA
HA CTPOUTEJIHFHOM PHIHKE ellle He MOSIBIIACS.

Pa3pa6oTKa 9K0J0TrHYeCKH aKTHUBHOTO CTEKJI0(GNOpPoOeTOHA MpeacTaBIIET CO00M TPeTHii
YCIIEIIHBINH MpUMepP MPUMEeHeHUsI HAHOTEXHOJOTHI B 001aCTU CTeKI0()UOPOOETOHOB, HE UMEIO-
IUX AHAJIOTOB CPEJH APYTUX O0IIETOCTYIHBIX CTPOUTEIbHBIX MaTepuaaos. OHa 6asupyercsa Ha
BBIABJIEHUH TOTO (paKTa, YTO yMEHbIIIeHIEe PA3MePOB YACTUI[ MAaTePHAJIA 10 HAHOPA3MepPOB 4aCcTO
IPUBOINT K BOSHUKHOBEHNIO HOBBIX MJIH YIYUYIICHUIO CYIECTBYIOIUX CBOMCTE. JTO XapaKTEePHO
IJI1 HAHOYACTUIL AUOKCHIA TUTaHA, KOTOPBIH COXPaHAET CBOI0 CHIbHYIO (POTOKATATUTHUECKYIO
AKTHBHOCTb JajKe IPU CMEIINBAHUH ¢ IeMeHTOM. BHelllHue IIOBePXHOCTH U3/IeINil, H3TOTOBJICH-
HBIX HA I[eMEeHTHOI 0CHOBE, CTAHOBATCS BCJIEICTBHUE 9TOT0 CHJIbHO (hOTOKATATUTHUECKUMHU, YTO
IPUBOINT K YIYyYIIEHUIO X BHEIIHEr0 BU/a 3a CYET «OUHUIIAoNero» 3(pgeKra OAHOBPEMEHHO CO
3HAYUTEJbHBIM CHI:KEHHEM KOHIIEHTPAIIMU 3aTrPA3HIIONINX BEI[ECTB B OKPYKAIOIIEM BO3IyXe.
O0bIuHbIe CTEKJI0(GNOPOOETOHBI yike BBHIIYCKAITCA IMIPEHMYIIECTBEHHO B BUIE€ TOHKOCTEHHBIX
3JIEMEHTOB ¢ OOJIBIION MJIOIIAIbI0 BHEIIHEN MOBEPXHOCTH U ABJIAIOTCSA MPEKPACHBIM MaTepua-
JIOM JJIA MPAKTHUYECKOr0 MCI0Jb30BaHuA hoTokaraaunsa. Il0CKOIBKY aKTUBHBIMHU SBJISIOTCS
TOJIPKO MTOBEPXHOCTH, Y9KOJOTHUIECKN AKTHBHBII CTEKJI0(pHOPOOETOH TaK:Ke MO3BOJISIeT Hauoo-
nee 3¢ PeKTHBHBIM 00Pa30M HCII0JIb30BATh HAHOPA3MEPHLIN nuoKcua tutaua. ITomumo smozo,
IKON02UYeCKU AKMUGBHBLU cmeKkni0opubpobemon npednazaem IKOHOMULHBLL U PAYUOHAND-
HBLL NYmb 0na nonyienus 00n206e4HbLX, 6ONEe WUCMBLX U APKUX OeMOHHbLX N06epXHOCMell,
a maksce HOGbLL cnocob 3HA1UMENLbHO20 CHUNCEHUA YPOEHA 3A2PA3SHEHUR OKPYicatlou,el 20-
podckot cpedvt. OH MPeFOCTABIIAET APXUTEKTOPAM TOMOJTHUTEIHHYI0O BO3MOSKHOCTH IIPOEKTH-
POBATH M CTPOMUTH MO-HACTOALIEMY 0oJjiee «3ejeHbIe» U MPUBJeKaTeJbHbIe 3TaHUSI U3 0eTOHA.
IJKOJIOTHUYECKN AKTUBHBIN CTEKJI0(HUOPOOETOH CIOCO0eH M3MEeHHTh YacTO HeraTHBHOe oO0Imee
npeacTaBjIeHue 0 0€TOHE, KOTOPBII aACCOIMMPYETCS C 3arPA3HEHHBIMH 3TaHUSIMHU B TPA3HOM aT-
Moc(epe «KaMeHHBIX JIKYHIJIeli» ropoga. IIpeumyiecrea ucnoab3opanusd e-GRC ykassiBaroT
Ha TO, YTO CTAHOBUTCS BO3MOKHBIM CTPOUTEIHCTBO U3 0€TOHA, 00ecIeuynBaloliee yueT Oy ayImux
MOTPeOHOCTElH M MPAMOe MOJI0KUTEeIFHOE BO3eiiCTBHEe HA OKPYKAIONIYIO Cpexy.

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

KiroueBsple ciioBa: 9K0J0TMUECKY aKTUBHBIN CTEKJI0(DUOPOOETOH, KOMIIO3UTHBIE MATEPUAJILI, OETOH-
Has MaTpuUIla, HAHOYACTUI(I, AMOKCUJ TUTAHA, (DOTOKATAINS, CIIOCOOHOCTH K CAMOOUMIIEHUI0, YCTPaHe-
HUe 3arpPA3HEeHNs BO3AyXa
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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.
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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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Prof. Peter J.M. BARTOS Environmentally active GRC

IIpumeuwanue:

B macrosiee BpeMsa CepbE3HLIM IPEIIATCTBUEM ITYyOJINKAIINY B U3AAHUNI

MaTepHUaJiOB O CBOUX JOCTUIKEHUAX 3aPyOEKHBIMU aBTOPAMU ABJIAETCS A3bI-
KoBoii 6apbep. IlosaToMy pegaKIIMOHHLINA COBET IIPUHSI PeIlleHNre O CTPYKTY-
pe MaTepuaJioB AJIS aBTOPOB M3-3a pybOeska:

VIIK;

aBTOP(BI): 00A3aTEeIbHOE YKAa3aHIIEe MeCT Pa00ThI BCEX aBTOPOB, UX JOJIHK-
HOCTEeH, YUeHBIX CTelleHell, yUeHbIX 3BaHUl (Ha aHIIMHCKOM SA3bIKe 1 Ha
PYCCKOM SIBBIKE);

3aryiaBue (Ha aHTJIMHACKOM A3bIKE 1 HA PYCCKOM SA3BLIKE);

aHHOTAI A (Ha aHTJINHACKOM A3bIKE U HAa PYCCKOM SA3BIKE);

KJIIOUeBEIe CJIOBA (Ha aHTJINMCKOM SA3LIKE 1 Ha PYCCKOM SI3BIKE);

TEKCT CTAaThH (HA aHTJITUUCKOM S3BIKE);

oubamorpapuuecKuii CINCOK B (popMaTe, YCTAHOBJICHHOM JKYPHAJIOM,
13 ymcjia mpeaycMorpenusix aeictByomum 'OCTom (Ha anrIniicKkoM
sI3BIKE U Ha PYCCKOM SI3BLIKeE);

KOHTaKTHasdA nHpopManusa OJd HepelIucKy (Ha aHTJIUNCKOM s3bIKe 1 Ha
PYCCKOM sI3BIKE).

CraTha DOIKHA CONMPOBOMKIATHCA PelieH3Uell CIIeINAJINCTa NN PEeKOo-

MeHaanue opranusanuu. [IpuMepHasa cTpyKTypa peleH3uu (peKoMeHaa-
nun) npuBenena B [Ipunoskennu 4 Ilepeunsa TpeboBaHUA.

Cratbsa [Turepa :x. M. BAPTOIIIA mo/fHOCTBHIO COOTBETCTBYET YKa3aH-

HOI1 BBIIIIE CTPYKTYPE.

YuacTue BeAyIuX yUYEHBIX U CHEIIMAJNCTOB 13-3a PyOe:Ka MO3BOJISET

3HAUUTEJIHHO PACIHINPUTH ILJIOIMIAAKY AJIAd OOMeHAa MHEHUAMU U MOJYUYEHU T
caMoi IepeoBOI M JOCTOBePHOM MH(pOPMAaNU 0 HaHOMaTepuaJjgax 1 HaHO-
TEeXHOJIOTUAX.
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POCCUACKUN
CTPOUTEJbHbIN
onumn

>
NMPOrPAMMA

NMPOrPAMME
«POCCUUACKUU CTPOUTEJNbHbBIN ONUMI »

15 JIET!

FO6uAeliHasI HEPEMOHMS HATPASKAEHWUS AAYPEATOB
cocronutcsa 25 maa 2011 r. 8 Mockse,
B KoHpepeHnis-3ase [ocyprapcrsennoi TpeThakoBcKon rasepen

pemusa «Poccutickuii CrpourtenbHbli OnuMn», IIpu3BaHHASA OT-

METUTH JIYUINe MIPEeNNIPUATHAS CTPOUTEJbHOTO KoMmiiekca Poc-
cutickoii Penepalnu, BHICOKO IIPECTHUKHA U JaBHO IIpU3HaHa B CBOEM IIPO-
(heccuonanmbHOI chepe. IlepBas crynens npemun — nporpamma « Hage:xkHbie
opranusdanuu crpourtejabHoro Kominiexca» (HOCK) — mwmpoko m3BecTHa
B Cpejie MaJIOTO U CPeTHETro IpeAIIpUHIMATEIbCTBA.

IIporpamma HOCK mampaBJsieHa Ha oOeclieueHre CTaOMIBHOCTH U IIPO-
3pPavyHOCTU PBLIHKA CTPOUTEJILCTBA, CO3MaHMe MH(pOPMAIMOHHOTO (hoHIA II0
KauyeCTBEHHBIM CTPOUTEJIbHLIM paboTaM 1 ycayram, IIPOABUKEeHNE Ha PhIH-
Ke CTPOUTEJIbHBIX OPpraHu3anunii, 1esTeJIbHOCTh KOTOPBhIX OTBEYAaET BHICOKUM
cTaHJIapTaM KadyecTBa U HaJIEKHOCTH, IPUBJIEUEHNE WHBECTUIIUI B CTPOU-
TeJbHYIO OTPACJIb.

IIporpammel «Poccuiickmuit Crpourtenbubiii Onumir» u « HagexHbie op-
raHu3aluu CTPOUTEJTHHOTO KOMILIEKCca» IPOBOAATCA ITpu moaaep:kke Ilpa-
BUTeJIbCTBA MOCKBBI, aAMUIHUCTPAIINI cy0beKToB Poccuiickoiit Pemepanuu,
Toproso-npomblIieHHONM majnaTbkl Poccuiickoit @enepamnunu, Poccuiickoro
coI03a IIPOMBIIIIJIEHHUKOB U IpeAnpuHUMAaTejeii, Poccuiickoro coroasa cTpo-
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urejyeit, MOCKOBCKOI Me:KIYHApPOIHOUN OM3Hec-acCOIHAI[NM, CaMOPeryJn-
PYyeMbIX OpPTaHU3aINi, MPO(ecCuoHATbHBIX OOIIECTBEHHBIX 00heInMHEeHUI
CTPOMTEJIbHOTO KOMILJIeKCca 1 PALA APYTIUX OPTaHU3aI A,

Bosraasaser O01iecTBeHHBIN COBET IPOTrPpaMMBbI IIpe3ugeHT Hanmonarb-
HOro 00bemuMHeHUusA cTpouTesieii, pykosogureab Komurera TIIII mo mpex-
MIPUHUMATEIBCTBY B c(hepe CTPOUTEILCTBA, AeficTBUTeAbHBIN uieH PAACH,
3acayskeHHbI cTtpouteab P® E.B. Bacun. B cocraB unenoB O6IiecTBEHHO-
ro Cosera IIporpammbl BXOAAT: npesugeHT HammoHaabHOTO 00 beJUHEHNS
npoexTupoBuinKoB M.M. Ilocoxun, npesugeut HammonaibHOro 00be111He-
HudA ussickareseii JI.I'. Kynraup, a Tak:ke pyKoOBOAUTEIHN PSALa CAMOPeryJn-
PYyeMbBIX OpTraHU3aINi, NPOo(pecCuoHaATbHBIX OOINECTBEHHBIX 00heIMHeHUI
CTPOMTEJIbHON OTpacjii M APYIruX opraHmsanuii. JxcuepTHbli CoBeT BO3-
raasiser Bule-npesugeaT PHTO crpoureneir, akagemux PAACH, 3aBeny-
omui Kageapoit MI'CY, wien pegakInoHHOTO coBerta MHTepHeT-KypHaJIa
«HaHOTeXHOJOTM B CTPOUTEILCTBE», Ipodeccop, MOKTOP TEXHUUECKUX
Hayk IO.M. Ba:xenoB. @yuxnuu Cekperapuara BO3JOKEHEI HAa JKCIIEPTHO-
nHPOPMAIMOHHYIO cay:k0y CompykecTna.

Bpyuenune marpaj IpoBOAUTCSA B TOPKECTBEHHOM 00CTaHOBKE 1 COIIPO-
BOKJJAaeTCs KOHIIEPTOM B UeCTh JlaypeaToB. B uncje npuramieHHbIX — IIPeI-
CTaBUTEJHN I'OCYyJapCTBEHHLIX OPraHOB BJIACTH, IIPEeACTABUTEIN 3JIUTHI Poc-
CUICKOro OM3Heca 1 00II[eCTBEeHHOCTH, BUJHEIE AesATe/J I HayKU U ICKYCCTBAa,
PYKOBOAUTENN PETUOHAJIBHBLIX aMUHUCTPAIINA 1 OTPACJIEeBbIX BEJOMCTB.

C 2011 roga BBOAATCA HOBBIe HOMUHAIIMH, HAIIPABJIEHHbIE HA IIOBBI-
IIeHHE IIPECTUKA PA00OUYNX U CIIEIIHAJTNCTOB CTPOUTEIBHOI OTPACJIH IO 00-
M Ha3BaHueM «I'ajiepes cTpouTeJIbHOM CIABBI».

IIpuraamiaeMm OpeANIpPpUATHUA W OPraHU3allMM CTPOUTEJILHON oOTpac-
au npuHATH yyactue B 2011 rogy B ro0uieitHo#i nmporpamme «Poccuiickuii
CrpourenbHblii OIMMI», B TOM YHCJ€ B HOBbIX HOMUHAIIUAX OJIA paboumx
U CIIEIMAJIUCTOB.

I'K «9xcnepTHO-uHpopManuonnasa cay:xoa Cogpy:xecra»
Teu./daxc: (495) 789-82-86, (925) 031-80-70/76

web: www.stroyolimp

e-mail: info@stroyolimp.ru
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HNuaTepHer-:xypHaa « HAaHOTEXHOJIOTUM B CTPOUTEIHCTBE »
B 2011 roay aBasgeTcda MH(POPMAIMOHHBIM NAPTHEPOM HO0OUJICITHOM
nporpammsl «Poccuiickuii CtpoutenbHbIil OQIuMIr», a TaKksKe HOBBIX
HOMUHAIMI, HANIPaBJIEHHBIX HAa MOBBIIIEHNE IIPECTH KA Padounx
CTPOMTEJbHBIX CIIeI[MAJbHOCTEH MOoa 00muM Ha3BaHueM «['anepes
CTPOMTEJNbHOM claBbl». Pegaknusa uzganusa npeajiaraeT HOMUHAHTaAM
u Jaypeatam nporpamMmmsl «Poccuiickuii CtpouteabHbiin QauMIr» mos-
nucatbcd Ha UHTepHET-:KypHAJ, a TaKKe ONyOJMKOBATh MAaTePHAaJIbI
0 CBOHUX TOCTUKE€HHUAX 0 TeMaTHUKe U3TaHUI.

O3HAKOMHUTHCS C COleP;KaHNeM HOMEPOB JKYPHAJIA U IepeYyHeM
TpeboBaHU K 0(hOPMIEHNI0O MAaTePHUAJIOB MOKHO HA caliTe U3TaHUS
(www.nanobuild.ru). ITo Borrpocam nyoJIukamuu MaTepPHaIoOB CIeayeT
0o0pamaTeCd M0 3JIeKTPOHHOM nmoure (e-mail:info@nanobuild.ru).

Nanob

Hayl-IHbIM MHTEPHET
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[MPOEKTDbI

POCHAHO

RUSNANO Projects

POCHAHO

POCHAHO - MACLUTABHbIN FOCYAAPCTBEHHbIN NPOEKT

RUSNANO - THE LARGE-SCALE STATE PROJECT

anpeasa B OAO «POCHAHO» cocroanach HayuYHO-IPAKTHYECKAA
KOH(epeHIINA M0 MPUMEHEeHHI0 HAHOTEeXHOJOTHUYEeCKUX MaTepua-
JIOB, U3AEeJIUH U 000PYTOBAHUA B CTPOUTEJIBHOM oTpaciau. OpranusarTopaMmu
kKoH(pepenuuu BpicTynuian OAO «POCHAHO» u ®oun PJKC. B meponpusi-
THUU NMPUHAIN ydactue npoekTHble Komnanuu POCHAHO, He3aBucumseie
KOMIIAHNUHU-TIPOU3BOIUTEIM HAHOTEXHOJOTHUYEeCKOM NMPoayKIuu, Pegepaib-
HbBII (POH/I COTEHCTBU A PA3BUTHIO JKUINITHOTO cTpouTeanscTBa (Poug PyKC),
MuHMCTEpPCTBO PErnoHAJbHOTO pa3BuTusa PP, a Takke ydacCTHUKU HAIHO-
HAJbHON cTpouTejbHO oTrpacam: Drees&Sommer, OAO «MocmpoekT»,
3A0 «PenoBa Crpoii-I'pynn», 3AO «Tpancunkcrpoii», HITIO «JdaeBap»,
OAO Xoamguar «HanmuonaapHasa sKunummaaa Kopmopamusa», OAO «09K»,
NuTepHeT-:xypHaa « HAHOTEXHOJOTHH B CTPOUTEJBCTBE» U Apyrue. Moaepa-
TOPOM JUCKYCCUHU BHICTYIIJI JUPEKTOP AellapTaMeHTa HAYyYHO-TeXHUUEeCKOM
sxcrmepTussnl, wieH npasiaeHua OAO «POCHAHO», uieH pegaKIIHOHHOTO
coeta UHTepHeT-:KypHaAJa «HaHOTEeXHOJIOTMM B cTpouTeJbcTBe» Cepreii
Karo:xHbIii.
OcHoBHOII 3amaueii KOH(pePeHIIU OBIJIO MOBBINIEHNEe MH(MOPMUPOBAH-
HOCTHM CTPOUTEJbHBIX KOMIIAHUUA M KOMIAHUN-TIPOEKTUPOBIIUKOB, peau-
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3YIOIINX CTPOUTEJbHEIE ITPOEKTHI HAa 3eMeJIbHBIX yuacTKax @ouga «PiHC»,
0 HAHOTEXHOJOTUUYECKOU MPOAYKIIUM, BHIITYCKAEMOI ITPOEKTHBIMM KOMIIA-
auavmu POCHAHO.

OTKphIBad ceccHIio IIpeseHTaIuii, yupaadioinuii gzupekrTop OAO «POC-
HAHO» Imutpuii JInceHKOB, KOOPAMHUPYIOIINI B KOMIIAHUU CTPOUTEb-
HYIO oTpacjab, orMmeTi, uTo POCHAHO He TObKO (DUHAHCUPYET IIPOEKTHI,
HO ¥ 3aHMMAaeTCs cO3aHueM OJIarONPUATHON Cpeabl AJIs IMUPOKOro IpuMe-
HEeHUA NMHHOBAIITMOHHON NPOAYKIINU. « MBI B I1€JIOM CIIOCOOCTBYEeM Pa3BUTHUIO
MHHOBAIIMOHHON Cpeabl, B TOM UYKCJe B 00JIaCTH CTPOUTEIbHBIX MaTePUAIOB
n JKKX», — moguepKHY.JI OH.

B reuenune gusa npoexTHble Komnanuu POCHAHO, npousBogsainue Ha-
HOTEXHOJIOTUYECKYIO IPOAYKIINIO IJA CTPOUTEJIbHON WMHIAYCTPUU, IIPOJe-
MOHCTPHUPOBAJI CBOM U3AEJINA U TEXHUUECKUE PEIIeHnA.

Hanpuwmep, rpynna kommnauuii « CTuC» pacckasasa o mipuMeHeHUU HU3-
KOSMIUCCUOHHOTO CTEKJIA U ITPOMU3BOAMMBIX HA €TI0 OCHOBE 9HepProaddeKTus-
HBIX CTEKJIOIIAKETOB, ITO3BOJISIOIINX COKOHOMUTDL 3HAUUTEIbHBIE CPEACTBA
Ha oToIlJIeHUM 3naHus. Ha 3amajne y:Ke JaBHO OIeHUJIN 9KOHOMUYECKU ah-
JeKT OT 5HeproaPPeKTUBHBIX CTEKJIOIIAKEeTOB M IIMUPOKO UX IIPUMEHSIOT.
B Poccuu sator mpobest B3siachk 3anoHUTE KoMnaHuA «CTuC».

Ei1tie omHUM pellleHreM II0 IOBBIMIeHUI0 9HePT03(h(HEeKTUBHOCTHY 3AaHUM
U COOPYKEeHUU ABJAETCSA IPUMeHEeHNEe YTeIJInuTeJel 13 HaHOMOAN(PUIIUPO-
BaHHBIX [I9T-BosmoxoH OO0 «Baaamonurexkce». [laHHBIE YTEILIUTEIN SABJIS-
IOTCS JIETKUMHU, 9KOJOTUUYECKU UYUCTHIMU, HETOPIOUUMU, HETrMTI'POCKOIUY-
HBIMM MaTepuaJjaMu, C TapaHTUPOBAHHBIM CPOKOM 9KCILJIyaTallui HE MeHee
50 n1er. MaTepuaJs He 60UTCA IPHIBYHOB U 00JIaaeT CTONKOCTBIO K OMOJIOTH-
YeCKOMY 'HUEHUIO B TeUEeHNE BCETro MIeproia S9KCIayaTauun.

Komnauusa «I'anmeH» mpeacraBmiia JUHEHKY CBOell IMPOAyKIuU u3 Oa-
3aJIbTOILJIACTUKOBOTO KOMIIO3WTA — COBPEMEHHOT'O KOMIIO3UITMOHHOTO Ha-
HOCTPYKTYPHUPOBAHHOTO IIOJMMEPA, ApMUPOBAHHOTO 0a3aJbTOBHIMHU BO-
JIOKHaMu. Ba3aJbTONJIACTUKY UCIIOJIB3YIOTCSI B TOPOKHOM CTPOUTEIHCTBE,
B MOCTOCTPOEHUU, IIPU YKPEIJIeHNN 0eperoBoil JUHUY U T.A. [IpuMeHeHMe
KOMIIO3UTHOM CEeTKH MO3BOJIAET COKPATUTh Tertomorepu Ha 30—40 % , B aBa
pasa yMeHBIIUTh pacxoj 0eToHA 1 CHUBUTH HATPY3Ky Ha (DyHIaMEHT.

g nsnennii 13 aIIOMUHUA, KOTOPbIE IPUMEHAIOTCS, HaIlpUMep, B KOH-
CTPYKIINAX BEHTUJINPYEMBIX (DacasoB 11 O(PUCHBIX IIEPETrOPOIKaX, KOMIIAHU A
«MaHaJ1» mpecTaBUIa TEXHOJIOTHUIO MUKPOAYTOBOTO OKCUAUPOBAHUSA, KOTO-
pasd IMO3BOJIAET 3AIUTUTD JeTKre KOHCTPYKIINY OT KOPPO3UU, IIOBBICUTH UX
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M3HOCOCTONKOCTD 1 3aII[UTUTh OT aIrPECCUBHOT0 BO3IeHCTBUA OKPYKAIOII e
cpensbl.

B o6sacTu onTuMu3anuu XM KOHTPOJIS IIPOM3BOACTBEHHLIX IIPOIIECCOB
CBOe pellleHune IIpejacTaBuiaa KommnaHusa «CucreMaTuka» — IPOU3BOAUTEND
RFID-meToK. YHUBepcalbHasA METKa MOJKeT OBLITh 3aJI0KeHa B ILIUTY IPU
3aJIMBKe 0eToHA B (DOPMY U ITO3BOJIAET OTCJIE;KMBAThH BCE CTAIUU TPOU3BOJ-
CTBa U SKCILIyaTalluM U3AeJINd, a TaK:Ke IIPON3BOANUTH KOHTPOJIb KauecTBa.

3AO «Omroran» peaIOKUIIO BHEAPEHNE CBETOTEXHTUYECKUX PeIlleHn
Ha CTPOUTEJILHBIX 00bEKTaX, UTO IIO3BOJIUT SKOHOMUTE 10 60 % »3JIeKTpos-
HepPruu, moTpedaaeMoii I OCBEeIle s O0IIIeJOMOBEIX TEPPUTOPUI MKUIBIX
IIOMOB; B JIBa pasa COKPATUTL PaAcXoAbl Ha OOCIHy:KMBaHME OOIEeTOMOBBIX
CHICTEM OCBeIIeHMHfA; CHUSUTHh IIOXKAPOOIIACHOCTh 3JaHUUA W CYIIeCTBEHHO
YBEJHNYHUTL CPOK CJIY:KOBI OCBETHUTEJbHBLIX NPuOopoB. Kpome Toro, cucrema
CBETOAMOTHOIO OCHAINEHUA 3AaHNI COOTBETCTBYET IIPUHITUIIAM «3€JIeHOI'0»
CTPOUTEJBCTBA.

E1tie oguH c1mocob CHUMKEHUA PACXO0B Ha 3JIEKTPOIHEPTIUIO ITPOJAEMOH-
cTpupoBaa KomMmauus «JImorex». AKKYMYJIATOPBI, IPOU3BOAUMbBIE KOM-
MaHuell, TO3BOJIAIT HAaKAILINBATL U30BITOK S9HEPIrui B HOUHBIE UAChI 1 BbI-
JIaBaTh ee B Yachl IMKOBOM HAarpysku. Haxonmure i MOTyT MCIOJb30BAThHCS
B paiioHaX, I'fle OTCYTCTBYIOT CETH IeHTPAJIN30BAHHOTO 3JIEKTPOCHAOKEHU
¥ OKCILJIYaTHPOBATHCSA B IIIMPOKOM TeMIlepaTypHoM auamasoue (or —45 °C go
+85 °C). IIpu sTomM OHHM OOecIeuMBaIOT HU3KME KAIllUTaJbHBIE 3aTpPaThl Ha
KBT/u 3amacaemoit 9sHepPruu u OTJIUYAIOTCA OTCYTCTBUEM 3((deKTa mamMmaTu
IIPY TOBTOPHBIX ITUKJIAX 3aPAIKY/Pa3PAIKN.

B chepe anbTepHATUBHOMN 3JIEKTPOIHEPTEeTUKM ObILJI IIPEACTaBJIEH IIPO-
exT KoMmnauuu «Hevel» mo mpou3BOACTBY COJIHEUHBIX OaTapeii mociegHero
MMOKOJIEHHUS 110 TeXHOJOTUU TOHKUX IIJIEHOK Ha 6a3e MUKPOMOP(HOTO KpeM-
HudA. Takas TexHOJOTHA 00eCcIeUYBaeT HAMMEHBIIYIO [IeHY IPU U3TOTOBJIe-
HUU MOAYJIeH, HUBKYIO ce0eCTOMMOCTD IIPONU3BOANMOTO dJIEKTPHUUECTBA, BOC-
MIpUATHE KaK IPSIMOro, TaK 1 paccesHHOro cBeTa. Kpome Toro, mpuMeHeHUe
TOHKUX ILJICHOK II03BOJIAET 3aMEHSATH COJTHEUHBIMU MOAYJIAMU CTPOUTEIh-
Hble U KPOBEJbHBLIE MaTepuaJbl U OCYIIECTBIATL OLICTPBIN U JETKUii MOH-
TaX IOBEPX CYIIECTBYIOIEell KPOBJIH.

CBou pa3paboTKU TaKsKe IPOAeMOHCTPUPOBAJIN: KOMIIAHUA « DKOIIapH-
ec» (IIPOMBBOCTBO CTPOUTEJIbHBIX MOAYJIbHBIX 9JIEMEHTOB 3JaHII C CIOJIb-
30BaHMEM TeXHOJOoruu (PUJIKO-sKomapuec); MHGoOpMAIIMOHHO-TeXHOJIOTH-
YeCKUH WHCTUTYT «Asposarid» (MCIOIb30BaHNE BBICOKOTEXHOJJOTUUYHBIX
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OUHCTUTEJEN BO3AyXa IPU CTPOUTETHCTBE MHOTOKBAPTUPHBIX AoMOB); OO0
«9HeproobopymoBaHue» (9HepProadp@eKTUBHOE TEIJIOTeHepupPyIoIiee 000py-
noBauue); 3AO «PM HanoTex» (mosryueHre BBICOKOKAUECTBEHHOM TN THEBOM
BOJBI C TIOMOIIIBIO CUCTEM «TpPEeThero KpaHa» Ha 0ase MeMOpaHHBIX TEXHO-
goruii); OAO «3eseHOTrpPaJCKUN MHHOBAIIMOHHO-TEXHOJIOTUYECKUN ITEHTD»
(uHTeJITeKTyabHbIe dHeprocbeperamime CUCTEMbI ITIOKBAPTUPHOTO yUyeTa
dHEePropecypcoB Ha OCHOBe OeCIIPOBOJAHBIX CEHCOPHBIX ceTeil).

Omxpwvimoe axkuyuonepHoe oouwecmao «POCHAHQO» co3daHo 8 mapme
2011 e.nymem peopzanusayuu zocydapcmeerHoil kopnopauuu «Poccuilckas
Kopnopauus Harnomexnoaozuity. OAO «POCHAHO» peanusyem zocyodap-
CMBEeHHYI NOJUMUKY NO PA3BUMUI0 HAHOUHIYCMPUU, BbLICMYNASL COUHEe-
CMopoM 8 HAHOMEXHON0ZULEeCKUX NPOeKMAax cO 3HAYUMEAbHbLM IKOHOMU-
yecKuMm uau coyuanvHoim nomernuyuanom. 100 % axuyuit OAO « POCHAHO»
Haxodumcs 8 cobcmaeennHocmu zocydapcmeaa. IIpedcedamenem npasieHus
OAO «POCHAHO» nasnauwen Anamoauit 9ybailc.

3adauu zocydapcmaeennoil kopnopauuu «Poccuiickas kKopnopauus Ha-
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YK 666.3-128

BEJIUKAHOBA 9vuaua FOpeeBHa, acuupanT Kadeapsl « XMMUKA ¥ TEXHOJIOTUN KPUCTAJIOB» !
T'OPAIIIEHKO Haramusa I'puropbeBHAa, KAHAUAAT XUMUUYECKUX HAYK, JOIEHT Kadeapsl « XumMun
¥ T€XHOJIOTUHU KPUCTAJLIOB»

JKHUTAJINHA Bukropus 'epmaHoBHA, aCIIMPAHT J1a00PATOPUN SJIEKTPOHHON MUK POCKOINN?

VELIKANOVA Emilia Yrievna, Post-graduate student of Department of Chemistry

and Technology crystal®

GORASHENKO Natalia Grygorievna, Ph.D. in Engineering, Associate Professor of of Department of
Chemistry and Technology crystal®

JIGALINA Victoria Germanovna, Post-graduate student of laboratory of electronic microscopy*

HAHOCTEKJIOKEPAMW4YECKWUE MATEPUAJIbI HA OCHOBE CTEKON
TUMA 3BJINTUHA C COAEPXXAHUEM OKCUAA ®0OCDOPA

NANOGLASSGERAMIC MATERIALS ON THE BASIS OF EULYTITE
TYPE GLASSES CONTAINING PENTOXIDE

ITosryueHbI HAHOCTEKJOKepaMIUUeCKe MaTepuaabl MeTOI0M HalpPaBJIeHHOH KPHU-
CTAJLTU3AI[UYU CTEKOJI TUIIA 3BJIUTHHA HA OCHOBeE To0aBiaeHus okcuaa pochopa. Cpegnue
pasmepsbl KpucTajaandeckon ¢asel opautuna Bi, Si,0,, pasubr 40 HM (1714 cTeKIa Bpeme-
HU Bapku 2 4. 10 muH.) u 50 HM (1711 cTeKJa BpeMeHu Bapku 1 4.).

Nanoglassceramic materials were obtained using directional crystallization of
eulytite type glasses on the basis of addition of pentoxide. Average sizes of crystal
phase of eulytite Bi Si,O,, are 40 nm (for glasses which time melting is 2 h. 10 min.)
and 50 nm (for glasses which time melting is 1 h.).

Karouessle cjI0Ba: HAHOCTEKJIOKEpAMUUECKIe MaTepHUaJIbl, KpHUCTaLIndecKas pasa,
CUJINKO9BJINTHH.
Key-words: nanoglassceramic materials, crystal phase, silicoeulytite.

! PoccuiicKuil XUMUKO-TeXHOJIoTuYecKuil yuusepcuter um. I[.1. Meungeneesa, Poccus
2Ucturyt kpucramiorpadpuu um. A.B. Illy6unkosa PAH, Poccus

3D. Mendeleev University of Chemical Technology, Russian Federation

4A.V. Shubnikova Institute of Crystallography of RAN, Russian Federation
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TeKJIOKepaMUUeCKre MaTepHaJIbl C COAep:KaHHeM KpPHUCTaJLInue-

cKuX (pas3 HaHO-Pa3MepPOB UMEIOT OIPOMHOE IIPAKTUYECKOe 3HAUEeHIE
OJiaromapsi BBICOKOM MPO3PAaUYHOCTH, IIPOITYCKAHIIO, IIOKA3aTeJIAM IIPEJIOM-
JeHusd, InoTHocTu [ 1-2]. UsroToB/ieHNE CTEKJIOKEPAMUYECKIIX MaTePUAaJIOB
Ha OCHOBE CTeKoJ Tuma spautuHa 2Bi,0,:35i0,, coBmernanomux B cebe Kak
CBOWCTBa CTEKOJI, TAK M MOHOKPHCTAJLJIIOB CHIMKO?BIUTHHA Bi Si,0,,, mo-
3BOJINT MCIIOJIB30BATh UX B KAUECTBE CIUHTULISIINOHHBIX MaTePHUAJIOB IJIs
perucTpaniy BLICOKOSHEPreTUUYeCKNX YaCTUIL B AIePHOM IIPUOOPOCTPOSHUN
[3—4].

ITanHasa paboTa IIOCBAIEHA IIOJYUYEHHIO IIPO3PAUHBIX HAHOCTEKJIOKe-
paMHUYEeCKUX MaTepuajioB HAa OCHOBE CTEKOJI THUIIA 3BJUTHHA, COAEPKAIIUX
okcup pocgopa.

TexHOJOTHA IIOJNYUYEHUS HAHOCTEKJIOKepaAaMUUYECKHX MaTepuajioB H3
CTEeKOJI THIIA 3BJINTHUHA Ha OCHOBe okcuaa (ochopa 3aKJI0UYAETCA B BhIJeJIe-
HUY CTaOUIbHOM KPUCTALINYeCKO (pasel spnutuHa Bi, Si,0,, meTomom Ha-
IIPaBJIEHHON KPHCTAJIN3ANNN. XapaKTePUCTUUYECKNEe TeMIIepPaTypPhl (Tg —
TeMIlepaTypa cTekJoBaHus, T — TemmepaTypa Havajla KPUCTaJLIM3AllUU
u Tp — TeMIIepaTypa pasMATrYeHn) OIIpeae Issii MeTOIOM AUJIaTOMETPUIM CO
CKOPOCThIO Harpesa 3—4 °/MuH.

Ina moaydyeHUsA CTEKJIOKepaMHWUYEeCKUX MAaTEPUAJIOB ObLIM BHIOPAHBI
cTekja cocrasa spautuHa 2Bi,0,:35i0, ¢ comep:xanuem (ocdhopa KOHIIEH-
Tpanuu 1,4 moi.% . B KauecTBe NCXOOHBIX BEII[eCTB MCIOJIb30BAIN PEaKTH-
BbI Bi,0,, SiO, u P,0, mapku OCY. Criekanue NUCXOQHBIX OKCUI0OB BUCMYTA,
KpeMHuA u pociopa mposoguau upu 740 °C B mydeabHOI IIeUn B TeUEHIe
20 yacoB, mepuoguUecKu nepetupas cinex. CHHTe3MPOBAHHYIO MINXTY ILIA-
BUJIN B II€UM COIPOTUBJIEHNS B 3aKPBITHIX IIJIATHHOBBIX TUTJISIX IIPU TeMIIe-
parype 930 °C. ITonyueHHBIE pAacIaBbl BELIMBAJIN Ha IIJIaTHHOBYIO (POJIBIY,
OXJIAXKIEHHYIO 0 TeMIepaTypbl Munyc 5 °C.

ITonyuens! creksa cocrasa 2Bi,0,:2,9510,:0,05P,0, xoportero onruye-
ckoro xkauecrsa. OnTuuyeckoe KauecTBO MCXOAHBIX CTEKOJI HAa HaJIUUYMe ITy-
3BIpPeil, TPEeIINH, HeIIPOILJIABOB M BKJIOUEHNII IIOCTOPOHHUX (Pas3 ompemesis-
JI CHayvaJia BU3YyaJIbHO, a 3aTeM C IIOMOIbIo MuKpockona MU H-8. dazoBriii
COCTaB MaTepPHAJIOB M3ydYajd MeTOAOM peHTrexHodasosoro ananmuida (PPA)
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C MCIIOJIb30OBaHMEM DPeHTTreHOBcKoro audpaxtomerpa « IPOH-3». Ilo man-
HbIM PPA B IIOJIyUYeHHBIX CTEKJIaX YCTAHOBJIEHO HaJMume aMop(HOI (hasbl
aBauTHHA. CTeKJIa MMEJU OKPACKy OT »KeJITOTO IIBeTa A0 KpacHoro. Bpems
BapKu 1 4. IPUBOANJIO K IIOJIYUEHUIO CTEKOJI KeJTON OKPacCKU, BpeMs BapKU
2 4. 10 MuH. — KPaCHOM OKPAaCKU.

HampaBiieHHYI0 KPUCTAJJIN3AIUIO CTEKOJI IJA IIOJIYYEeHUS CTeKJIO-
KepPaMUYeCKIX MaTepuajoB IpoBoAwiau B uHTepBame Temmeparyp T —T
(cMm. Tabauiy), a TakKe IIPHU TeMIlepaTypax, JesKallluX BBIIIe YKa3aHHOTO
UHTepBaJa.

XapakTepucTuYeCcKHe TeMIlepaTypsl cTexkola B cucreme Bi,0,—Si0,—P,0,

CocTaB HCXOTHOM HMINXTHI B T, Cx5 T, Cx5 T, Cx5
BapKH, 4. g c )
1 360 420 460
2Bi,0,:2,98i0,:0,05P,0,
2,2 330 380 420

Ilo mamapiIM P®PA ycTaHOBJIEHO, YTO IIOCJTE TEPMOOOPAOOTKU CTEKOJI
B uHTepBaJie Temmepatyp 430—500 = 5 °C 06pa30BBIBAJINCH CIIEAYIOIINE KPU-
crajmnnueckue (aswl: crabunbHas pasa spauruna 2Bi,0,:3510,, BiPO,, me-
TacTabuIbHbIE TeKCaroHaIbHasA U opropombuueckue paser P,O,, Kpucras-
nnuecKue (asbl co CTPYKTYpoi purroopura Fm3m (5-Bi,0, u BiO,).

Kpucranausamnus crexkos npu 420 =+ 5 °C mpuBoamIa K BeIAEJIEHUIO CTA-
OmsbHOM (passl sBauTHHA Bi, Si,0 ,, 4TO MO3BOINIIO TONYUUTH TPO3PAUHBIE
CTeKJIOKepaMmuuecKue Matepuasbl. Ilocae TepMooO6paboOTKM CTEKOJI B Teue-
HUe 5 YacoB IIPW YKal3aHHOM TeMIlepaType Ha PeHTTreHorpaMMax HOABJIA-
JINCh MMUKM, OTBEUAIOINe CTAaOUIbHON KPHUCTAJLINUYECKOl (hase sBIUTUHA
Bi,Si,0,,.

Omenka pasmMepoB KpucTalindyecKon (asel spautuHa Bi, Si,0 , B ToH-
KOM3MeJbUeHHBIX CTeKJIaX II0cJe TepMooOpaboTKu Obljia IMpoBeAeHa C II0-
MOII[bIO IIPOCBEUMBAIOIEro 3JeKTpoHHOro Mukpockona FEI Tecnai G2 12
¢ ycrkopammum Hanps:xkenueM 120 kB. Ha ocHoBanum aHam3a CHUMKOB
(puc. 1) MOKHO CYAUTH TaKyKe O pacupefiesieHNU KPUCTAJINUYECKON (hasbl
spauTuHa Bi Si,0,, B IOIyUeHHBIX CTEKJIOKEPaAMUYECKUX MaTepuaiax.

W3 puc. 1 BuaHo, uTO Kpucrajwiudyeckas (asa ssaurtuna Bi Si,0,, pac-
IIpejsiejieHa 1o BceMy 00'beMy CTEKJIOKepaMUYeCcKOT0 MaTepuaja U OKpyKe-
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Puc. 1. MuxpogoTtorpaduu TOHKOU3MeJIbUEeHHOTO CTEKJIOKePaMUUeCKOr0 MaTepuaja
IIPY PA3JINYHBIX YBeJIUUYEHUAX (IOPOIIKHU CTEKOJ IIOMeNleHbI Ha CIIeIMaJIbHYI0
MEIHYIO CETKY C YIJIEPOTHOM IMOII0KKOI)

Ha amopdHOU (asoii (puc. 2). PopmMa KPUCTAJIUTOB BIUTUHA MOMKET OBbIThH
caMoi padHOOOpPa3HOM, KaK IIPaBUJIbHON (hOPMEI (IIIeCTUYTOJbHUKH, CTEPIK-
HU), TaK U Ipom3BoJIbHOM (puc. 1). CpegHue pasMepbl KPUCTAJIJIUTOB dBJIH-
THHA B TOHKOM3MeJbUeHHBIX IMTOPOIITKaX paBHEI 0,5 MKM.

Puc. 2. MukpodoTtorpadusa KpUCTAIIUIECKON (pDa3bI IBIUTUHA
B CTEKJIOKepaMUYeCKIX MaTepuajax

Cpenuue pasMepsbl KPUCTAJIJINTOB SBJINTHHA B CTEKJAaX IIOCJE TePMO00-
paboTKM paccuuThIBaJINCH 110 (popmye Illeppepa:

L= /(B*cos0),

rae A — IJIMHA PEHTIeHOBCKOT'O U3JIYUeHU A, D HM;

0 — TudpaKIIMOHHLINA YI0JI, BEIPAYKEeHHLINA B efuHMNIIaX 2 0, pan.;

B — monmymupuHa MUKa, MM.

NG VN
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C yBesimueHreM BpeMeHU TepMOoOpPabOTKY cpeIHMe pasMepPhbl KPUCTAJI-
JIUTOB JIMHENHO yBeauuuBaioTcs (puc. 3). ITpu sToMm HamboIbININE CPEIHNE
pasMepbl KPUCTAJIJIUTOB (3a BpeMs TepMOooOpPaboTKU 5 u.) HAOJIIOZAIOTCA B
CTeKJIaX JKeJITol oKpacku (puc. 3a).

L - Y
o o <
Lh
(=3

e
=

20 -

—
<

>
4

Paamep kpuctannuta, Hm
=
Paamep kpuctannuta, Hm

Bpems TepmoobpaboTku, Y. Bpems TepmoobpaboTku, 4.

Puc. 3. 3aBucUMOCTSh CpegHEro pasmMepa KPpHMCTAJIJINTA OT BpeMEeHH TePMOOOPaOOTKH
upu 420 = 5 °C crexoa cocrasa 2Bi,0,:2,9Si0,:0,05P,0.:
a) IJis CTeKOJI BpeMeHHW Bapku 1 d.;
0) AJia cTekoJ BpeMeHH BapKu 2 4. 10 MmuH.

3aknio4yeHue

ITonyueHnbl Ipo3padyHble HAHOCTEKJOKEpPAMUUECKMEe MAaTepUasibl Ha
ocHOBe cTekoa cocraBa 2Bi0,:2,9S5i0,:0,05P,0, meTomom HampasieH-
HoM Kpucrtananausanuu npu temiepatrype 420 °C. CpegHue pasMepbl Kpu-
craynuToB sautuHa Bi Si,0,, paBubl 40 HM (I CTEKJIa BDeMEHU BapKu
24. 10 mun.) u 50 HM (A4 cTeKJIa BpeMeHHu BapKu 1 4.).
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BATHU30BA Jlronmuia MapaTtoBHa, KyPHAJIUCT
BAJAIIIOBA Hpuna EsrenseBHa, riasusiii cuenuanuct 3AO «Koumnepu «Hanounaycrpus»

NIAKOKPACOYHbLIE MATEPUANDbI CEPUU DOCTOR FARBE
C HAHOYACTULLAMYU CEPEBPA OBJNIAJAHOT YHUKANbHbIMU
bUOLUAHLIMU CBOUCTBAMMU

000 «3aBox kpacku KBUJI» u AHO « MHCTUTYT HAHOTEXHOJOTHIT» CO-
BMECTHO pa3padoTajy U OPraHN30BAJHU IMPOM3BOICTBO CEPUU OMOIUTHBIX
JJaKOKpacoYHbIX MaTepuaoB cepuu Doctor Farbe ¢ HamowacTumamu ce-
peOpa, nmpegHa3HAUYEHHBIX AJSI O0pHOBI ¢ 0AKTEepPHMAJBLHBIMU, BUPYCHBIMH
u apyrumu uHpexknuavmu. B 2010 roay peanuzoBano 10 TOHH 3TOH HOBOM
MIPOTYKIIMH.

B KauecTBe aKTuBHOI H0OaBKU B OMOIMAHLIX Kpackax Doctor Farbe
HMCIIOJIB3YIOTCA HAHOUYACTUIILI cepedpa, mMpou3BoauMbie B IHCTUTYyTe HAHO-
rexHoygoruit M®K, KoTOpbIil ABJIAETCA HAYYHO-TeXHUUYECKOH 06a3oii KoH-
uepna «Hanoumnnycrpusa». HamouacTuisl cepebpa BBIIYCKAIOTCA MHCTH-
TYyTOM B (pOopMe KOHIIeHTpaTa KOJIJIOUJHOTO Pacmeopa HAHOPA3MEPHBbLX
wacmuy cepebpa «AgBuon-2». JTOT mpemapaT MOKET MCIOJb30BaThCH
KakK Je3nH(peKTaHT, TaK U KakK OmoaKTUBHAasS AoOaBKa A MOAU(PUKAIIUNI
Pas3INYHBLIX TPASUIIMOHHBIX MAaTepPHAIOB, a TaK)Ke IPOAYKIIUY CAHUTAPHO-
TUTHEeHNYECKOT0 Ha3HAUEHU A C IeJIbI0 IPUIAHNI UM OMOIIUHBIX CBOMCTB.
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IIo MmHeHMIO 3apyOEKHBIX CIIEIU-
aJINCTOB HAHOuACMUUbL cepebpa siB-

BT g P LS gioTcA 00HUM U3 NEPCNeKMUEHbLY
3A0OPOBLS HALMUK —
A ouoyudHnvlx cpedcmea. Hccaedosanus

AHTMMUKPOGHBIE

 marepmams e, e L) & § noxasaau, 4mo HaHOYACTUIBL cepe-
L Opa II03BOJIIOT OOPOTHLCA HE TOJIBKO
C TAKUMU OMACHLIMU 00JI€3HAMU, KaK
CIIHU]], necuonenné3, nmuyuil zpunn
u Opyzue HeMUNuUYHHbvle NHEBMOHUU,
eenamum, mybepkyae3, HO U MeHee
OMMACHBIMU, HO IMIMTPOKO PACHPOCTPAHEHHBIMU M MPUUYNHAIOIIUMU OOJIBIIIOE
HeyI00CTBO JIOAAM — CAJbMOHENNES, KUULCUHbLE U CMAYUJLOKOKKO8bLe UH-
@exuyuu (B T. 4. BI3bIBaeMble KUIITEUHON MaJ0uKoi) u T.4. K neficTBUIO JItO-
00oro aHTUOMOTHKA MHUKPOOPTAHU3MBI IIpuciiocabysimBaroTca 3a 7—10 Jjer.
B 10 :Xe BpeMsa He oOHApPYKEHO HU OJHOIO cJydasi, Kormga ObI MUKpoopra-
HU3MBI ITPUCIIOCOOUINCH K EMCTBUIO HAHOYACTUIL cepedpa, ITOCKOJIbKY OHU
aTaKyT MUKPOOPTAHU3MBI CPa3y M0 HECKOJILKUM HAIIPaBJIEHUIM.

KBIAT @) Hatt

Buonunubsie Kpacku Doctor Farbe mo3BossaoT saphpeKTUBHO 3aIUIATh
nomemnienus JIITY, a Trak:ke paboune, :Kujable, CHOPTUBHLIE 1 IPYTHe IIOMe-
IIeHns OT BO30yauTe et THPEeKIIMOHHBIX 3a00ieBaHuii. BUpycnl, MUK POOBI
U rpubKu, a TaKKe ILIeCeHb IIOrndaioT, BCEro JIHUIMIb IOIIaB Ha IIOBEPXHOCTD,
okparenunyn omokpackamu Doctor Farbe mau o6padoTanHyr0 pacTBOPOM
nesuHpexrtanTra Agbuon-2.

Buokpacku c HanouactTunamu cepedpa 3aBoga Kpacku KBUJI o61agaior
BBICOKOM aHTHMUKPOOHO! aKTHBHOCTBHIO IO OTHOIIEHUIO K BO30YAUTEAM
Pa3JINUYHBIX NHPEKIITNOHHBIX 1 BUPYCHBIX 3a00/IeBaHUI — I'PUININA, TelaTUTa
A, Ty0GepryJiesa u APyrux HanbdoJjiee pacIpoCcTPaHeHHBIX MH(PDEKITUI; OHU d(P-
(heKTUBHO YOMBAIOT OAKTEPUU KUIIIEUHOU 1 TyOEePKYJI€3HOM MaJIOUKHU, CAJTh-
MOHEJLJIBI, CTa()JIOKOKKA, N30aBJIsdd OT HeOOXOAMMOCTH YacTO 00paboTK’
IIOMEIIIeHUH ¢ IPUMeHeHneM XJopcoaep:kaux cpeacts uau YAC.

AHTUMUKDPOOHBIE JIJAKOKPACOYHBIE MaTepuaJibl ¢ HAHOYACTUIAMU Ce-
pebpa maea bHO MOAXOMAT IJIs WCIIOJb30BAHUA B IIIKOJAX WM AETCKUX ca-
IaxX, B POAUJBbHBIX AOMaxX W OOJbHUIIAX, B KadapMax MO u meHUIIUTaPHBIX
yupexxkaeHuax (CU30, tioppMmbl, UK, KoJloHUU-TTOCEIeHUA).

(e e 56 C
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JI.M. BATU30BA, U.E. bAJIALLIOBA Jlakokpaco4Hbie matepuansi cepun Doctor Farbe

B 2014 200y Hawy cmpany Hcdem epanduo3noe coovimue — Sum-
Haa Oaumnuada 6 Couu. A amo — zueanmckKue CKonJenua aiodeil
U DUCK 3APANHCEHUSA BUPYCHOIL ULU OAKMePUANbHOU UHPeKryuell 014
N100020 yuacmuHuka, 1100020 3pumens. UmenHo nosmomy cmerbwl
20CMUHUY U 60K3AJ108, CHOPDMUBHBLX 34108 U npednpuimuil ooue-
numa Ha OAuMnuUilCKUX uzpax cmoum oKkpauluéams OUOKpacKamu
cepuu Doctor Farbe. 9mo nomoxcem coxparHums 300p08vbe MHO2UX

aroo0eil Ha Sumneit Oaumnuade 2014.

IToMmuMO YyHUKAJIBHBIX OMOIIUIHBIX CBOMCTB, JJaAKOKPACOUYHBIE MaTepua-
abl cepun Doctor Farbe sKoHOMMUYHBI, JOJTOBEUHEI 1 YIOOHBI IIPK HaHece-
HHUU. ITO POCCUNCKUI IPOAYKT, KOTOPBII HE TOJBKO CIIOCOOEH CTATh ITPOPLI-
BOM B 00pb0e ueJIOBeKa ¢ BUPYCHBIMU 1 OAKTepHUAJIbHBIMI MH(PEKITUIMM, HO
¥ IeMCTBUTEJIBLHO NJOCTYIEH A KayKI0ro U3 Hac.

Contact /| Konmaxmuvt:

e-mail: balashova@nanotech.ru
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éb - &fﬁL Opranusaropsl KOHKypca:
=z = HauuonansHnoe o0benunenue crpouteneil (HOCTPOU)
[Ipodcoros crpouteneit Poccuun

Hammonansnas ®@enepaius npodeccuoHaibHOro o0pazoBaHus

HALIMOHAJIBHBII KOHKYPC
POCCHIICKHX CTPOUTEJIEN

CTPOIMACTE «CTPOUMACTEP - 2011»

HeBu3 koukypca 2011 roga: «CamoperyjinpoBaHue — rapanTt 0e30MaCHOCTH CTPOUTEJIbLCTBA!

Homunauuu nepporo srana koHkypca 2011 roga (HarpaxaeHue COCTOUTCs HakaHyHe [{Hs cTpouTens)
I'1aBHBIE HOMUHAIMH:

«JTIYUIIAN CIIEHUAJMCT CTPOUTEJIBHOI'O KOMILIEKCA POCCHM ITO OXPAHE TPYJIA
N TEXHHUKE BE3OITACHOCTH»

«JIVHIIEE IIPEANMPUATHE CTPOUTEJIBHOI'O KOMIIVIEKCA POCCHH IO OXPAHE TPYJA
H TEXHHKE BE3OITACHOCTH»

«JIYUIIAA CAMOPETI'YJIMPYEMASA CTPOUTEJIBHASA OPTAHHU3ALUA ITO OXPAHE TPYIA
U TEXHHKE BE3OITACHOCTH»

Homunannn:
«CTO JIVUIIUX BPUTAJT CTPOUTEJBHOI'O KOMIIJIEKCA POCCHH»
«CTO JYUYIIUX PABOYUX CTPOUTEJIBHOI'O KOMIIJIEKCA POCCHUHN»
«JIVUIIAH MOJIOJAON CHEIIUAJIMCT CTPOUTEJIBHOI'O KOMITIJIEKCA POCCHH»
«JIYUIIUH MPOPAB CTPOUTEJIBHOI'O KOMILJIEKCA POCCHH»

«JIYUIIHHA MACTEP CTPOUTEJBHOI'O KOMILJIEKCA U CTPOUTEJABHOM HHAYCTPHUHU POCCHN»
«JIYYIIHUA CIHEIIAAJHUCT IO PABOTE C KAJPAMH CTPOUTEJBHOI'O KOMILTEKCA POCCHH»
«JIYYIIHUA PYKOBOJIUTEJIb OPTAHU3ALIMU CTPOUTEJBHOI'O KOMIIJIEKCA POCCHMW»
«BETEPAH CTPOUTEJIBHOH OTPACJIH POCCHH»

«JIVUHIASA CTPAXOBAS KOMITAHUA 110 PABOTE CO CTPOUTEJIBHBIMH CPO POCCHH»
«JIVUIIEE YUYEBHOE 3ABEJEHHUE, OCYIIECTBJ/JIARKIIEE MOJATOTOBKY CIHEIIUAJTUCTOB
PABOUYUX MPOPECCHM JIJI51 CTPOUTEJIBHON OTPACJIM POCCHH»

«JIYUIIEE CMH POCCHH, OCBEINAIOIIEE CUCTEMY CAMOPEI' YVINPOBAHHSA B CTPOUTEJILCTBE»

OprkoMHuTeT KOHKYPCa BO3IVIABJISAIOT:

bacun E¢pum Biaaammuposuu — mnpencenarens Oprromurera, npesuaeHT HamuonanbsHOTO
00beqUHEHUs CTPOUTETIEH

Opzkomumem npuznawiaem
camopezyaupyemoie CIMpOUmMeEnbHble OPAHU3AUUN, MEPPUMOPUATbHBIE OP2AHUZAUUU
Hpogcorza cmpoumeneu Poccuu, coro3ul, accoyuayuu npeonpuamui-npou3sooumenei
CHPOUMETbHBIX MAMEPUAN06, A MAKHCE OMOCTbHbIE NPEONPUAMUA
K yuaemuio no bl08UNCCHUIO HOMUHAHM 08!

I1o BoripocaAMEY4yacTHsl B KOHKYpce o0palaiirech B JHPEKIHIO:
JIupeKiop KOHKYpEa — oTBeTcTBeHHbIN cekperapb Halimonanesnon @enepanin
npodeccuoraIEHOI0 0opasoBaHus bornaHoB AHapeii AJ1eKCAHIPOBUY
Teds +7(921)910-20-52; (812)740-70-37 boegdanovi@sro-s.ru
Coopranuzarop koHKypea B Mockpe - HIFCPO "Henrperpoiidkcnepruza-Crarye'

Ha NpaBax pekriambl

IMoapoonas mudopmaiusa Ha caiite no agpecy: mkso.ucoz.ru
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MCCAEAOSAHNA,
FPAIFPABOTKH,
MATEHATLI

RESEARCHES, DEVELOFPMENTS, PATENTS

VIIK 69

KY3bMHWHA Bepa IlaBioBHa, KaHIUIAT TeXHUYECKUX HAyK, nupekTop 000 «KOJIOPUT-
MEXAHOXUWMMUS», Poccusa

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

CNOCOb BBEAEHUSA BA3AJIbTOBOI0 BOJIOKHA
B KOMNO3UTHBLIE MATEPUAJIbI

METHOD FOR INTRODUCING BASALT FIBER
INTO COMPOSITE MATERIALS

IIpuBeneH aHAIN3 TATEHTHOH HH()OPMAIIUY O CIIOCO0€ BBeIeHU I HAHOT00ABOK B KOMIIO3UI[HOHHEIE
MaTepuajbl. 1300peTeHnsT MOSKHO IPUMEHATH B CTPOUTEJIbHBIX TeXHOJOTHSIX JIJIA MOJIYyUeHU T HAHOMOIM -
(bMIMpPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPHAJIOB HA OCHOBE BO3IYIIHBIX U THAPABINYECKHX BAKYIINX Be-
I[ECTB, YTO MO3BOJIUT CYIIeCTBEHHO HHTEHCH(PUIIMPOBATH IPOMBIILIEHHOE IIPOU3BOACTBO HAHOMOAU(DU-
IIMPOBAHHBIX KOMIIO3MIIMOHHBIX MAaTEePHAJIOB 32 CYET BHEIPEHU A HOBOTO CII0c00a BBeJeHNU I HAHOT00aBOK
Ha 6a3aJIPTOBOM BOJIOKHE M PAaCHIMPEHNS aCCOPTHMEHTA CAMHX HaHOJ00AaBOK, a TaK:Ke MCII0Jb30BaAHUSI
HOBBIX BUIOB (DHOPHIL.

The analysis of the patent information about the methods of incorporating nanoadditives into
composite materialsis given. Inventions canbe applied in building technologies to produce nanomodified
composite materials on the basis of airand hydraulic binders. That will allow considerable intensification
of industrial manufacture of nanomodified composite materials due to implementation of new method
of incorporating nanoadditives on a basalt fiber and provide widening of nanoadditives assortment as
well as the use of new kinds of fibers.

Karouessie ciIoBa: IaTeHT, n300peTeHne, CII0CO0bI BBENeH! A, HAHO-T00aBKY, HAHOMOU(PUINPOBAH-
HBII, BO3AYIIHBIE U TUAPABINYECKNE BAKYIINEe, Pubpa, KOMIO3UIIMOHHBIE MATEPUAJILL.

Key-words: patent, invention, methods of incorporating, nanoadditives, nanomodified, air-setting
and hydraulic binder, fiber, composite materials.
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pe3yabTaTe MaTEHTHOTO IIOMCKA U aHAJIN3a 3allaTeHTOBAHHBIX 130~
OpeTeHUnil POCCUICKUX VUEHBIX B 00JIACTH CTPOUTEIHLCTBA aBTOPOM
BBISIBJIEHO HOBOe 3(p(PeKTUBHOE HAIIpaBJeHe B TeXHOJJOT MU IIOJyUYeHN BbI-
COKOMPOYHBLIX (huOPOOETOHOB JJIsI CTPOUTENHLCTBA U SKCILIyaTalluy 3MaHui
1 COOPYKEHUH B 9KCTPEMAIbHBIX KINMATUUECKUX YCIOBUAX C IIOBBIIIIEHHOM
CeiCMUYHOCTDIO, IIPOJOIKNTEIbHBIMY HU3KOTEeMIIePATYPHBIMU 3TMAMU.
HayuHoe ucciaenoBaHue MIpUMeHEeHUSA OUCIEPCHOTO apMUPOBAHUS pas-
JUYHBIMYA CUHTETUUECKUMU 1 IPUPOSHBIMY 000TaIIIEHHBIMY BOJIOKHAMMU 3a-
mruirneHo narearTaMu Ne 2288198 u Ne 2355656.
Hawu6oJsiee 6,IM3KOM IO JOCTUTAaeMBIM Pe3yJbTaTaM 1 COCTABY IIATEHTY
Ne 2288198 aBasaerca ¢pubpoberonHad cMmech (cMm. maTeHT Ne 2114081).

®uébpobeToHHas cmech
ITaTenTt Ne 2114081

CocraB sToii (hubpobeToHHOI cMecu BKJIoUaeT memesnT «M 400», muHe-
paJIbHOE BOJIOKHO, IIECOK M BOJYy. B KauecTBe MUHEPAJIHLHOTO BOJIOKHA OHA
COZIEP:KUT KaOoJIMHOBOE 1IN 0a3aIbTOBOE BOJIOKHO. [[0TOTHUTETHHO BBOJAUT-
Cs IMOJIMBUHUJIOBBIN CIIMPT U CTPOUTEILHBINA T'UIIC.

CooTHoOIIIeHrEe KOMIIOHEeHTOB (h1OpobeTOHHOI cMecH, Mac. % :

I'panyasr IIBC mpeaBapuTeJabHO PACTBOPAIOT OO0 OJHOPOTHOM MAacCChI
B Boze mmpu 80—90°C B Teuernne 50—70 MuH., pacTBOP OXJIAXKIAIOT IO TEM-

ITemenT «M 400» 20-25
YrkasaHHOoe MIHepaJbHOE BOJIOKHO 2—4
Ilecox 50-55
IloMBUHMIIOBLIN CIIUPT II0 CYXOMY 1-9
OCTaTKy

CrpouTeIbHBINA THUIIC 4-6
Bogna OoCTaJIbHOE

IIepaTypbl OKPYMAKOIIero Bo3agyxa. CMmelrenrie KOMIIOHEHTOB IIPOMU3BOAAT
B cMecuTeJie IPpUHYAUTEJIbHOT'O ,D;GflCTBPIH.

I/I306peTeHI/Ie OTHOCHUTCS K coCTaBaM 0ETOHHBIX CMGCGfI, AUCIIEPCHMOHHO
aPMHUPOBaAaHHBIX MUHEPaJIbHBIMMX BOJIOKHaAMMU. OHO MOJKeT OBITH 3(I)CI)eRTI/IBHO
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KMCIO0JIb30BAHO B KOHCTPYKIIUSAX, MMOABEP;KEHHBIX 3HAUUTEJIbHBIM SKCILIya-
TAIlOHHBIM BO3JEHCTBUAM U TeMIIEPAaTYPHBIM KO0JeO0aHUAM, B YACTHOCTH,
1T PEMOHTA a’pPOAPOMHBIX M JOPOYKHBIX II€MEHTOOETOHHBIX IMOKPBITUM.
ITenbio m300peTeHUA ABJISETCSA IMOBBINIEHNE IIPOUYHOCTH (puOpobeToHA Ha
pacTaKeHre U U3rub Npu YCKOPEeHHOM Habope IPOYHOCTH.

1 TPUTOTOBJIEHUSA KOMIIOSUIIMM HcHoJb3oBanu: memedt M 400
(T'OCT 10178-85), monmuBuamMI0BbIH criupT CeBepomoHernkoro AO «AsoT»
C colieps;KaHreM OCTAaTOUHBIX alleTaTHBIX Ipynn 3—4 % o mMacce, KaOJIMHO-
Boe 1 6a3aIbTOBOE MUHEPAJIbHOE BOJIOKHO, THUIIC CTPOUTEIbHBIN MapKu I'-10
(T'OCT 125-79).

®ubpPoOETOHHYIO CMeCh M3TOTABJINBAJIU B CJAEAYIOIIEH IT0CIeq0BaTEIb-
HoCTHU. I'pamyJibl MOJMBUHUJIOBOTO CIIUPTA PACTBOPSJIN 10 OJHOPOJSHOI Mac-
cel B Bojzie ipu 80—90°C B Teuenue 50—70 MuH., 3aTeM PacTBOP, OJHOPOIHBIN
IO COCTaBY, OXJIAKIaJIU IO TEMIEePaTypPhl OKPYIKaIoIero Bo3ayxa. BogHbIit
5-IIPOIEHTHBIA PACTBOP IOJUBUHUJIOBOTO CIHPTA CTAOUJIEH IJIUTEJTbHOE
BpeMd.

ITlemenT, TUIIC CTPOUTENBHEBIN, IECOK U MUHEPaJIbHOE BOJOKHO IIepemMe-
IIIUBAJIA COBMECTHO B JIOIIACTHOM O€TOHOCMECUTEJIe, 3aTeM BBOIUJIN PACTBOD
MMOJIMBUHUJIOBOTO CIUPTAa U CMEeCh TIATEJIbHO IepeMeIlnBaJIn.

Y1jaoTHeHre cMecHu IIPOBOAUJM Ha BuOpocToJie. IIpomoKUTeTbHOCTD
VILJIOTHEHUS B 5 pas IpeBhIMIaja JKeCTKOCTh cMecu. PuOpPoOeTOHHAS CMeCh
IOJIKHA OBITh MCIIOJIb30BaHa OO0 Hauaja CXBAaTbIBAHUS, TO €CTh B TeUeHUE
15—-20 muH.

TBepaenue (GuOpPobeTOHA MTPOXOAMIO IIPU HOPMAJLHOM BJIAKHOCTHU
U TeMIlepaType OKpy:kamImiero sosayxa +15°C. ®dudOpobeToH MCHOBITHIBAJI-
cdA B Bo3pacTe 3 1 28 CyTOK, MapKa II0 BOJOIPOHUIIAEMOCTH OIIPeAeisiaach
B Bo3pacTe 28 CyTOK.

OnTumanbHOE colep:KaHMe BOJIOKOH, Macc. % : 6asanbToBoe — 4, cre-
KJAHHOE — 4, KaOJIMHOBOE — 2 IIPU OJAMHAKOBOU IIPOYHOCTU MPHU CKATUU Ha

28 cytku — 46,3 MIla.

betoHHas cmechb
ITaTenT Ne 2288198

I/I306peTeHI/Ie OTHOCHUTCA K cCoCTaBaM, IIPEeMMYIII€CTBEHHO 6eTOHaM,
" 1IpegHasHadYeHO AJId M3TOTOBJIEHNA KaK MOHOJIMTHBIX, TaK 1 C60pHLIX Oe-
TOHHBIX ROHCTpYKIJ;PIfI, HCIIOJIB3YEMEBIX B CTPOUTEJIBCTBE. TexHUYECKUN pe-
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3yJIbTAT — MHOBBIIIIEHNE MOPO30CTOMKOCTY, BOJLOHEIIPOHUIAEMOCTH, YCTOM-
UYMBOCTUA K BO3JEHMCTBUIO OPraHUUYECKUX BEII[ECTB, CHUKEHNHE CTOMMOCTH
1 YTUJIN3AIUAI OTXOL0B.

BeronHas cMech, BKIIOUYAOIAS IIEMEHT, KBaPIeBbIN IECOK, MUHEPAJIb-
HOe BOJIOKHO U BOZLY, OTJINUAETCS TeM, UTO B KaueCTBe [[eMeHTA NCIOJIb3YIOT
MOPTJIAHAIIEMEHT, & B KaueCTBe MUHEPAJIbHOT'O0 BOJOKHA — OTXOJILI IIPOMU3-
BOZCTBA 0a3aJIbTOBOI'O BOJIOKHA IIPU CJIEAVIOIEM COOTHOIIEHNN KOMIIOHEH-
TOB, Mac.% :

IlopTianaieMeHT 20-22
KBaprieBrbIii mecok 43-44
OTx0mbI IPOM3BOICTBA 3. 5_5
0a3aJIbTOBOI'O BOJIOKHA ’

Bozna OCTaJIbHOE

B ipegyiaraemom coctaBe 0€TOHHOM cMecU B KaueCcTBe IIEMEeHTAa MCII0JIb-
3YIOT TMOPTJIAHAIIEMEHT C BBICOKMMM HPOYHOCTHBIMU XapaKTepPUCTUKAMU,
YTO IIO3BOJISIET CHUBUTH €0 pacxol. B cCOOTHOIIIEHNN Ke KOMIIOHEHTOB IIpe-
BaJINPYyeT AeIeBbIil KBAPIEBBIN IIECOK, UTO IMO3BOJIAET CHUSUTH cebecTou-
MOCTb.

Hcmnosb3oBaHME B KaueCTBe MUHEPAJIBHOT'O BOJJOKHA OTXO0/I0B ITPOM3BO/I-
cTBa 6a3aJIbTOBOTO BOJIOKHA MO3BOJIAET YTUJINSUPOBATH OTXOAbI, 0310PaB-
JIUBasA 9KOJIOTUIO B PETHMOHE, U 3HAUUTEIhHO CHUYKAET CTOUMOCTH OETOHHOM
CMecCH.

TexHUUECKUE XapaKTEePUCTUKY IIpeajiaraeMoro cocTaBa 0€eTOHHO cMe-
CU TO3BOJIAIOT UCIOJH30BAaTh €€ METOIOM 3aJIMBa IJIA U3TOTOBJIEHUA MOHO-
JIUTHBIX OETOHHBLIX KOHCTPYKIINII, HAIPUMEDP AOPOKHBIX M a3POAPOMHBIX
MMOKPBITUM, ITOJOB, KaK KUJBIX, TAK 1 HEKUJIBIX IIOMEIeHU, TPOTYapPHbBIX
ILJINUT, ITPOJIETHBIX CTPOEHU MOCTOB.

IIpenyaraemass OeToHHaA cMech 00JamaeT MOBBINIEHHON BOJOHEIIPO-
HUIIaeMOCThIO, BBICOKO YCTOMUMBA K BO3JIEMCTBUIO OPraHNYECKUX BEIIECTB
(maceJ1, pacTBOpUTENEH, CI1a0bIX KUCJIOTHBIX U IEJOYHBIX CPEN), YTO II03BO-
JISIeT IPUMEHSATH ee MeTOA0M HaOphI3Ta Ha BHYTPEHHIOIO ITOBEPXHOCTD JKeJie-
300€TOHHBIX €MKOCTeH (AJIA IMOJyUYeHUs TUAPOUS0IAIINOHHBIX IIOKPBITUI),
MCHOJIb3YEeMbIX IJIS XPAaHEeHUS rOPI0YeCMa30UHBIX U APYTUX arpecCUBHBIX

cpen.
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IIpenniaraemas 6eToOHHaASA cMeCh ¢ MIHEPAJIbHOM BOJOKHUCTOM OCHOBOI
o0pasyeT TepMOM30JUPYIOIIYIO CTPYKTYPY MaTepuajia, YTo II03BOJIAET IPU-
MEHSATH ee IIPU M3TOTOBJIEHUN U3NeJNii B BUAe KPOBEJbHBIX IIaHe e, TOH-
KOCTEHHBIX OT'PaKIAIOIINX 1 OOJUIIOBOUHBLIX KOHCTPYKIINI, CTEHOBLIX IIa-
HeJiell Tuna «CeHaBud».

betoHHas cmech
ITaTent Ne 2355656

BeTonb! 11 cTpouTEeIbHBIE PACTBOPLI, IIOJYyUYeHHbIE 13 IIeMEeHTa, N3BeCTH,
TUIICA UJIN UX cMeceil B pa3JInYHOM COUeTAHUM, COAEPIKAT B KauecTBe 3aI0.JI-
HUTeJA IIeCOK, I1ebeHb, IPaBUM U T. II.

OOBLIYHO OHM HMEIOT HeJOCTAaTOUHbIe AJA YCHEIIHOW SKCIJIyaTaluu
IIOKas3aTeJi MPOUYHOCTH HPU PACTIKEHHN M TPEIUHOCTONKOCTb, a TIJIaB-
HOe — OTJINYAIOTCsS HEPABHOMEPHOCTHIO (AHM30TPOIIHOCTHIO) MEXaHUUECKUX
CBOMCTB.

3agmaueit nzobperenus (cm. mateHT Ne 2355656) ssBMI0CH MOBLIIIIEHME
(pu3UKO-MexXaHNUYEeCKUX XapaKTePUCTUK U3Aenii N3 KOMIIO3UIIUI Ha OCHO-
Be MUHEPAJBbHBIX BAKYIIUX IIYTeM MUKPOCTPYKTYPUPOBAHUSA NCKYCCTBEH-
HOro (IIeMEeHTHOT'0, U3BECTKOBOT'0, TUIICOBOT0, IIEMEHTHO-M3BECTKOBOTO MJIN
I[eMEeHTHO-TUIICOBOT'0) KaMHs 34 CUET ero MOAU(PUKAIINY HAHOUYACTUIIAMU,
HaHeCEHHBLIMH Ha 6a3aJIbTOBOE BOJOKHO.

N306peTeHre OTHOCUTCA K COCTaBaM OETOHHBLIX cMecell, IPUMEeHSIO-
IUXCS AJIS N3TOTOBJIEHISI MOHOJUTHBIX ¥ COOPHBIX KOHCTPYKINIL, MCIOJIb-
3yeMBbIX B CTPOUTEJILCTBE.

Hcmonb3dyeMble B CTPOUTENLCTBE (TParkgaHCKOM, IPOMBIIIICHHOM
1 Ip.) OeTOHHBIE CMeCH MOJIKHBI JaBaTh 0eTOH, 00JamaioIlUii BHICOKMMU
IIPOYHOCTHBLIMY IIOKA3aTEJIAMU, a TaKKe HU3KIM BOJOIIOIJIOIIeHEM.

B kKauecTBe H00aBKM, CHUIKAIOIIE BOJOIIOTJIOIEHE WJIM IOBBIIIAIO-
II[eli BOJOCTOMKOCTh U3Aeanii n3 0eToOHAa, YacTo IpPHUMeHsaeTcsa 6a3aJIbTOBOE
BOJIOKHO.

Beronnasa cmech, BKJOUAIOIAs I[eMEHT, HAIOJHNTEJIb, 0a3aJbTOBOE
BOJIOKHO U BOJY, OTJIMUAETCA TeM, YTO B KauecTBe 0a3aJbTOBOIO BOJIOKHA
cMech COIePKUT BOJIOKHO (uamerpoM 8—10 mKm u aauaoir 100-500 MKxM),
MOIM(MPUIIMPOBAHHOE BEI[eCTBOM M3 I'PYIIILI, BKJIOUYAIOMIEH IIOJIHU3IPaib-
Hble MHOTOCJIOMHBIE YIJEePOAHbIe HAHOCTPYKTYPHI (PYIIePOUTHOrO TUIIA
(numerorue MmesxkcioeBoe paccroanue 0,34—0,36 HM, cpegHMI pasMep YaCTHIL
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B.1M. KY3bMHWHA Cnoco6 BeegeHns 6a3anbToBOro BOJIOKHa B KOMNO3UTHbIE MaTepuanbl

60—200 aM 1 HaceImHYO II0THOCTL 0,6—0,8 r/cM?), 1 MHOrOC/IOMHEIE yIJIe-
PoOHBIE HAHOTPYOKU (MMerolre MmeskciaoeBoe paccrosuue 0,34—0,36 uMm),
B3ATeEIM B KojaumuectBe (0,0001-0,005, u MHOrocJ0OiHbIE YyIJIePOAHBIE Ha-
HOTPYOKM, B3ATBHIM B KoauuecTBe 0,0001-0,005 mac.u. Ha OZHY MaCCOBYIO
yacTh 0a3aJIbTOBOTO BOJIOKHA. [IprueM B KauecTBe HAIIOJHUTEJSI CMeCh CO-
JEePIKUT HAIIOJHUTENb, BRIOPAHHBIA M3 I'PYIIILI, BKJIOUAIOINell cMech rpa-
BUSA C IECKOM M CMECh I'PAaBU C aJIIOMOCHJINKATHBIMU MUKpocdepamu. [o-
IIOJIHUTEJbHO CMECh COAEPIKUT IMOJUHAPTATNHMETUICHCYIb(OHAT HATPUSI
B KQUecCTBe IJIacTU(PUKATOPa IPHU CJAEAYIOINIEM COOTHOIIIEHNN KOMIIOHEHTOB,
mac.% :

IHemeHT 24—48
Hamosnaurtenn 30-60
MoaupuiimpoBaHHOE 9-6

0a3aJIbTOBOE BOJIOKHO

IlnracTudpurarop 0,9-1,1

IManHoe HampaBjeHUe PA0OT MOJIYUUT CBOE AajibHelilllee Pa3BUTHUE 3a
CUET CO3aHUA HOBBIX BOJIOKOH MOAUMDUIIUPOBAHHON (hUOPHI 1 HOBBIX KOM-
ILJIEKCHBIX HAHOJ00aBOK.

BoiBoabl

IMauubIli aHAINW3 He HCUYEPIaH PacCMOTPEHNEM BBIIIeIIPUBEeIEHHBIX
IIaTeHTOB Ha mua3oOpereHus 1mo teme «Ciocod BBegeHHA HaHOLOOABOK Ha
0a3aJIbTOBOM BOJIOKHE B KOMIIO3UI[MOHHBIE MaTepHaJbl», HO II03BOJISIET
YTBEpP:KIATh, UTO JAaHHOE HaIpaBJieHHe padoT o MoAu(MUKAINK OETOHOB
BOJIOKHAMM, OOOTAIéHHBIMU HaHOZOOABKAMMU, SABJISETCA IEPCIEeKTHUBHBLIM
IS BHeAPEHU IMOJIYUeHHBIX Pe3yJIbTAaTOB B IPOMBIIIJICHHOE IPOU3BOACTBO
U CTPOUTEJIHbCTBO CIEI[NAJbHBIX COOPYKEeHIA.

Hanauuue maTeHTOB YKa3bIBaeT HA IMEPCIEKTUBHOCTD PA3BUTUA JAHHBIX
padoT B TeueHUe OyAYIIUX IBALIIATHU JIET.

Konmaxmu / Contact: e-mail: kuzminavp@yandex.ru
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0 HAPALLIVUBAHUUN UHTENJEKTYAJIbHOIO KAMUTANA
W Er0 3ALLWUTE NYTEM NATEHTOBAHMA

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

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

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

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

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

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

AN

<\

ANENENENENEN

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

KonTakTHas ua(popManua Aad nepenuckn: e-mail: info@nanobuild.ru

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

Ha npaBax peknambl



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

IN THE WORLDO Of THE 800KS

HAVYHO-TEXHUYECKAS JINTEPATYPA.
HAHOMATEPHAJIbI U HAHOTEXHOJIOI UK

SCIENTIFIC AND TECHNICAL LITERATURE.
NANOMATERIALS AND NANOTECHNOLOGIES

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

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

KaroueBslie ciioBa: BakyyMHbBIE IIJIa3MOXUMUYECKIE IIPOIECChl, HAHOTEXHOJOTUU,
HAHOOO'BEKTHI, HAHOKPHUCTAJJINUECKNe MaTepuaJibl, MUKPO- 1 HaHOPa3MepHbIe YCTPOii-
CTBa, aBTOOMUCCUOHHBIE HAHOCTPYKTYPhI, HAHO3JIEKTPOHUKA.

Key-words: vacuum plasmachemical processes, nanotechnologies, nanoobjects,
nanocrystalmaterials, micro-andnanodimensionaldevices, autoemissionstructures,
nanoelectronics.
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WoHHO-nna3mMmeHHble npouecchbl B TOHKONEHOYHOIA
TEXHONOrnun
E.B. Bepaun, JI.A. Ceitdman

Hacroamiasa kuura (544 crp., 2010 r.) mpeacraBiaser

sttt co00ii ToAPOOHOE CIIPABOUYHOE PYKOBOICTBO II0 OCHOBHBIM
el P ASMETTILE BaKyYyMHBIM IIJIAa3MOXUMHUUYECKUM IIpoIlleccaM B TOHKO-
MPOLECCHI = _
e BRSRE IIJIEHOYHOU T€XHOJIOTUUN — PEaKTUBHOMY MarHeTpOHHOMY

ekt HAHECEHNIO TOHKUX IIJIEHOK ¥ MOHHO-IIJIAa3MEHHOMY TPAaB-

JeHuio. B Heil 0000IIIEHO COBPEMEHHOE COCTOSTHUE DTUX
mporteccoB. M3maHme cOmep:KUT IIOAPOOHOE OMMCaHUe
MarHeTPOHHBIX HAIBIJINUTEJbHBIX 1 IMJIa3MOXUMUUYECKUX
YCTAHOBOK [JIA TpaBJeHUA TOHKUX ILJIeHOK. B HeMm pac-
CMOTPEHBI TEXHOJIOTMYECKNE OCOOEHHOCTU WX WUCIIOJb-
doBanusA. OnucaHbl CIIOCOOBI yIIPaBJIEHUA MPOIleccaMi PeaKTUBHOTO HaHe-
CeHUSA TOHKUX IJEHOK M HCIIOJIb30BaHUSA CPEIHEUACTOTHBIX MMMIYJIbCHBIX
WCTOYHUKOB NuTaHus. [lokaszaHbl TeXHOJOTUUYECKHE OCOOEHHOCTH IIOJIY-
YeHUA TOHKUX IIJIEHOK TPOMHBIX XMMMNUYECKNX COeIMHEHUN METOIO0M peak-
TUBHOTO MarHeTPOHHOTO COpacIibliieHus. B KHUre omucaHa CTPYKTypa II0-
JydyaeMbIX IIJIEHOK U ee 3aBHCHUMOCTD OT IIapaMeTPOB IIpollecca HaHeCeHNnd.
IIpuBemeHbl NIPUHIIUILI KOHCTPYUPOBAHUSA MCTOYHUKA BBICOKOUYACTOTHOTO
paspsana BICOKOU MJIOTHOCTHU AJA MOHHOTO MJIU IJIa3MOXUMUUYECKOTO Ipe-
IU3NOHHOIO TPaBJIEHUA TOHKUX IJIEHOK, & TaKJKe ero MCIOJb30BaHUA IJId
CTUMYJHUPOBAHHOTO IIJIa3MOM OCaKAeHUA TOHKUX MJIEHOK.

KHura paccunTana Ha CIIeITUAJNCTOB, 3aHUMAIOMIINXCS UCCJIEIOBAHUEM,
paspabOoTKO 1 N3rOTOBJIEHEM PA3JINUYHBIX N3N DJIEKTPOHHON TeXHUKN
Y HAHOTEXHOJIOTUM, COBEPIIIEHCTBOBAHNEM TEXHOJOTUU UX IIPOU3BOJICTBA U
U3TOTOBJIEHUEM CIIEIINAJIN3UPOBAHHOTO obopymoBaHusa. OHa TaKKe Oymer
IMoJIe3HA B KaUecTBe yUeOHOTO IMOCco0uA AJIA CTYAEHTOB CTAPIIUX KYPCOB U
aCIIMPAaHTOB COOTBETCTBYIOIMUX CIIEIAAIU3AIINH].

Marepuanb! n MeTofibl HAHOTEXHONIOr UK
B.B.Cmapocmun

B kuure (431 cTp., 2008 r.) maroTcsa OCHOBHBIE MOHATUA 0 HAHOTEXHOJIO-
'Y 1 HaHOOO'bEKTaX, IPUBOIATCS CBEIEHUA O XapaKTePHBIX 0COOEHHOCTAX
M CBOICTBAX HaAHOUYACTUIl. PaccMaTpuBaiTcsad (PYHKIMOHAJIbHBIE W KOH-
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BSMHAHOQTEXHORNOTrMASSS
B. B. CtapoctuH

MATEPHAJIbI U METOZBI
HAHOTEXHONOTHH

CTPYKIIMOHHBIEe MaTepuaabl ((QyJjaepeHbl, yriepomaHbIe
HAHOTPYOKU, JIEHTMIOPOBCKIE MOJIEKYJIAPHBIE ILJIEHKN)
1 UX IpHUMeHeHre. 3HAaUNTEe/JIbHOe BHUMAHNUE YAeJsIeTCs
MeTOoaM II0JIYUeHU A HAaHOUACTUIl U YIOPAAOUYEHHBIX Ha-
HOCTPYKTYP, HNPUBOLATCA Pe3yJbTaThbl NCKYCCTBEHHOI'O
HaHO(pOPMOOOpa3oBaHUA, OMHCAHBI METOAbl 30HIOBOM
HaHOTEeXHOJIOTUH, IY4YKOBbIE U IPYT'He HOBbIEe METOAbI HA-
HoJIuTOTrpadun.

IJIst CTYZIeHTOB U aCIIMPAHTOB BBICIIINX YU€OHBIX 3a-
BeIeHU, CIeNAJIN3NUPYIONINXCA 0 HanpaBjaeHuo « Ha-
HOTEXHOJIOTUA» .

MexaHuka maTepuanoB U CTPYKTYP HaHO- U MUKPOTEXHUKU
O.I1. Kopmunuuywvin, 1O. A. Illyxeiino

| O.N.Kopswnmysss
1. A. Wyxeino
MEXAHHHA
MATEPHAJIOB
W CTPYHKTYP HAHO-
W MUHPOTEXHHHH

B xkuure (224 ctp., 2008 r., 1-e u3x.) us10:KeHbI BO-
IIPOCHI CTPOEHUSA, CTPYKTYPHI, a TaKiKe MeXaHUUYeCKUX
CBOMCTB TPAAUIIMOHHBLIX KOHCTPYKIIMOHHBLIX MaTepHa-
JoB. PaccmoTpeno BiamsHMe PasaInUYHBLIX (PaKTOPOB HA
cBoiicTBa MaTepuasioB. IlepeunciieHbl BOSMOMKHBIE CIIOCO-
OBI MCILITAHUA 00PA3I[0B MAaTEePUAJIOB 1 JaHbI CChIIKM Ha
COOTBETCTBYIOIIME CTAHAAPTELI. SHAUNTEJIbHOE BHIMAaHIIe
yAeJeHO BOIPOcaM WM3YUYEHUSA U OIpenesieHus CBOICTB
HOBBIX IIEPCHEKTHUBHBIX HAHOKPHCTALIMUECKHX MaTe-
PHAJIOB M KOHCTPYKIIUHN M3 HUX. PacCMOTPeHBI BOIIPOCHI

ONMCAHUS COCTOAHUSI MAaTEePUAJIOB C TOUKM 3PEHUS TPALUIIMOHHBIX IIOAXO0-
OB, a TaK:Ke JUHEMHON MeXaHNKY Pa3pyIIeHuA, Me30OMeXaHUKU U MOJIEKY-
JAPHON TUHAMUKU.

IIJ1s1 CTYI€HTOB BBLICIIINX YUeOHBIX 3aBEeJeHUI.

JNINOHHASA TEXHONOrua B MUKPO- U HAHOMHARYCTPUU
I'Jl. Rysneyos, A.P. Kyuxos, B.A. Buaanos

B yue6HOM mmocooum (156 cTp., 2008 r.) paccMaTpuBaioTCsa 3aKOHOMEPHO-
CTU MU3MEeHEeHH!s IapaMeTPOB TOHKOILJIEHOUHBIX TeTEPOKOMIIO3UIINIA MaTepua-
JIOB 9JIEKTPOHHOM TeXHUKY TP BO3AENCTBUY 3JIeKTPOHHBIX , MOHHBIX IIOTOKOB
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1 HI3KOTEMIIEPATYPHOMI IIJIa3MbI JJIsI MUKPO- 1 HAaHOPAas3-
MEPHBIX YCTPOICTB C YIYUIIIeHHBIMU XapPaKTePUCTUKAMMU.
Ilenp manHOrO MOCOOWA — (POPMUPOBAHNE COBPEMEHHBIX
IIpeACTaBIeHN U THGOPMUPOBAHNE O JOCTHIKEHUAX B 00-
JIACTH MUKPO- I HAHOUHIYCTPHUN.

YunutbiBasg, UYTO B paccMaTpPHBaeMBIX IIpoIleccax
OCHOBHYIO POJIb UTPAIOT 3JI€KTPOHBI X MOHBI, IIPUHATO IJIs
KPaTKOCTH Ha3bIBATh TeXHOJIOTUIO JTMOHHOM.

CooTBeTcTByeT ImporpaMMe Kypca «JIMOHHASA TeXHO-
JIOTUSI B MUKPO- 1 HAHOUHIYCTPUU » .

IIpegnasHaueHo AJIs MIOATOTOBKH CIIEIINAINCTOB IT0 HanpaseHnio 210100
«IJIEKTPOHNKA Y MUKPOSJIEKTPOHUKA» 1 MOKEeT OBITh II0JIe3HO AJIs 00yuaro-
muxcsa mo HampasaeHuo 210600 «Harorexuoaorus», 210601 «HamoTexwo-
JIOTUSA B BJIEKTPOHUKE» U 110 cunerntuaiabHocTu 210602 « HanHomaTepuaabl» .

ABTO3MUCCHOHHDIE HAHOCTPYKTYPbl U npuﬁopbl Ha UX OCHOBE
H.U. Tamapenko, B.®. KpasueHnko

e B xkuawure (192 crp., 20u06 r.) IaH aHaJIu3 COBEeMeHHO'
B.®. Kpasdenko I'0O COCTOAHUA U TeHIEeHIUU Pa3BUTUA BAKYYMHOU MUKPO-
DA 1 HAHO3JEKTPOHUKU. PaccMoTpeHbI (PU3UKO-XMUUYECKIIE
el OCHOBEI IIpoIfecca CoO34aHu A HOBOT'O KJjIacCca aBTOOMUCCUOH-
HBIX HAHOCTPYKTYP Ha 0a3e HaHOIIOPHCTOT'O AaHOIHOT'O OK-
cuga anoMuuusa. IIpuBeneHbl pe3yabTaThl MCCAEIOBAHUMI
UX reOMeTpUUYECKUX IapaMeTpPoOB, 3JIEMEHTHOI'O COCTaBa U
SMUICCHUOHHBLIX XapaKTepucTuk. IIpeacraBieHa TpUHIIU-
NUaJbHO HOBasdA MHTErpaJbHas TeXHOJIOTUSA CO34aHUA Ha-
HOCTPYKTYPHBIX aBTO3JIEKTPOHHBIX MUKPOIPHUOOPOB U CH-
CTeM X MeXKCOoeAMHEHUN Ha OCHOBE TOHKUX IIJIEHOK BeHTUJIBHBLIX METAJIJIOB
1 UX aHOAHBIX OKCUIOB. M310:KeHbI (h1u3UecKUe OCHOBBI IIPOIEYPhI MOJIEe-
JIMPOBAHUSA U pacueTa XapaKTEePUCTUK 3TUX MUKPOIIPpuOopoB. IIpuBeneHbr nx
SKCIIepUMEeHTaJIbHbIE U PaCUeTHbIE XapaKTEePUCTUKU.
Wznanue npegHasHAUEHO I HAYUHBIX U MHIKEHEPHO-TEXHIUYECKUX pa-
OOTHMKOB, AaCINPAHTOB 1 CTYIEHTOB CTAPIIINX KYPCOB, CIEINAIN3UPYIOMIITX-
cd B o01acTy (pUBUUECKON 9JIEKTPOHUKY, MUKPO- I HAHOJIEKTPOHUKH.
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C moJIHBIM IIepeYHeM JUTEPATYPSI MOKHO 03HAKOMUTHCS
Ha caunre: www.tbooks.ru

IToMmuMo KHUT, IpeACTaBJICHHBIX B MarasuHe, BeI MoskeTe OCTABUTH 3a-
SIBKY HA HHTEPecyolue n3ganusda, 1 BaM okaKyT moMoIb B X IMOUCKE U IIPH-
oOpeTeHum.

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

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

O6wue Tpe6oBaHusA

1. ABTOpPBHI IPEeACTABIAIOT B PeIaKI[HIO:

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

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

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

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

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

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

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

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

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

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

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

YBaskaeMmble aBTOPBHI, B IIEASIX IKOHOMUNU BPEMEHU
cAeAyrTe mpasusam 0POPMAECHMS CTATEN B SKYPHAAE.
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NMpunoxenne 1

lipaBuna ocopmnenus marepuanos

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

TeKcT cTaThu.

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

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

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

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

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

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

BubauorpaduuyecKkuii ciucok npuBoauTcsa 12 Kr.

I'padpuuecrkoe ohopmiieHNe CTAThHU.

WnnrocTpaiiuy BBIMOJHAIOTCSA B BEKTOPHOM (opMaTe B rpa@uuecKoM
pemaxTope Corel Draw 11.0 gu60 B J11060M U3 rparuuecKuX IPUJIOKe-
Hut MS Office 97, 98 nuau 2000.
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«  I'padpuku, pucyHku u pororpadu BCTABJIAIOTCA B TEKCT IIOCJIE II€PBOTO
VIIOMUHAHUA O HUX B YIOOHOM JIJIs aBTOpPa BUIE.

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

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

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

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

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

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

3. Odopmiaenue MogyJie.

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

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

CTpykTypa cTathu

VIK

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

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

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

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

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

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

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

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

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

* IJIsT aBTOPOB 13-3a py0Oeska
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Mpunoxenne 3

Ocdopmnenune 6uébnuorpacthnyeckux ccbinok

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

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

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

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

Ily6aukamum B HoMepax:

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

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

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

2. OnmucaHue KHUTH OTHOTO aBTOpa

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

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

duankos H.{. Pusuueckasa xuMusa HeBOAHBIX pacTBopoB / H. 1. duan-
koB, A. H. iJKuromupcknii, 10. H. Tapaceunko. JI.: Xumusa, Jleauuurp. orx.,
1973. 376 c.
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3. OnmucaHue KHUTH YeThIpeX U 0oJiee aBTOPOB

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

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

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

4. OnucaHue CTaThH U3 JKyPHAJIA

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

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

5. OnmucaHue CTaThM U3 MPOTOJIKAIOMIETOCT NU3TaHUS

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

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

6. OnucaHue cTaThu U3 HEMMEPUOIUUYECKOTO COOPHUKA

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

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

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

7. OnucaHue CTaThu U3 MHOTOTOMHOIO M3TaHU I

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

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

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

10. OnucaHue JeMOHNPOBAHHBIX HAYYHBIX PadbOT

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

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

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

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

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

12. Onucanue otrueroB o HUP

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

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

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

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

CTpyKTypa peueH3nn Ha cTaTblio

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

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

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

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

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

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

(e e 79 —
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Pemaxmusa
I'naBHBIN pegakTOp IOKTOP TeXH. HaYK, npodeccop B.B. I'ycen
led-penaxTop E.[l. BerombiTIiEeBa
KoucyabTaHTHI: IOKTOP TeXH. HAYK, mpodeccop U.D. 'oHuapeBuu
Kaga. TexH. HayK B.II. Kyssmuna
KypHaaucThI: N.A. JKuxapea
I0.JI. JIuntaeBa
HuzaiiH 1 BepcTKa A.C. Pe3nuueHKO
IlepeBop C.P. MymuHOBa

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

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

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

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

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

PEIUCTPALMOHHOE CBUJETE/IBCTBO
N30

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

ABTOpPBI OTyOJIMKOBAHHBIX MATEPHAJIOB HECYT OTBETCTBEHHOCTD 3a TOCTOBEPHOCTD ITPUBEIEH-
HBIX CBeJEHUH U MCII0Jb30BaHNEe NJAHHBIX, He IMOAJIEKAIINX OTKPLITON NybauKanun. Pegakius
OCTaBJIAET 3a cO00Ii MPaBO BHECEHUA PeJaKTOPCKOM mpaBku. MHeHMe peJaKIiuy MOYKeT He COBIIa-
IaTh C MHEHUSMU aBTOPOB, MaTePUAJIBI IYOJIUKYIOTCA C I[eJIbI0 00CYKAEHN I aKTYyaJIbHBIX BOIIPO-
coB. Pemakiius He HeCET OTBETCTBEHHOCTH 34 COEprKaHMe PeKJIaMbl 1 00bABIEHUH.
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TEPUAJIOB IOJHOCTHIO MJIM YACTUYHO BOBMOKHA TOJIBKO C INCHMEHHOTO Pa3peIleHns PeJaKI[Uu.
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MHUHHUMAJIBHBIE CUCTEMHBIE TPEBOBAHHU A, HEOBXOJHUMBIE JIS JOCTYIIA K U3JAHHUIO:

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