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THE SECOND INTERNATIONAL THEORETICAL AND PRACTICAL
ONLINE-CONFERENGE

«APPLICATION OF
NANOTECHNOLOGIES IN

CONSTRUCTION INDUSTRY »
(29-30 SEPTEMBER 2010)

HTepHeT-opTasl  Nano-

NewsNet (www.nano-
newsnet.ru) u DJEKTPOHHOE
usganue «HaHoTexHosoruu B
CTpouTeJIbCTBEe: HaydyHbIT WHTEp-
HeT-KypHaJ » (www.nanobuild.ru)
29-30 ceuTtsabpa 2010 r. coBmecTHO
npoBenyT II Me:xayHapoaHyo Ha-
YVYHO-TIPaKTUUYecKyl online-KoH-
depennuio «[Ipymenenne HaHOTEX-
HOJIOTMI B CTPOMTEIBCTBE» .

nternet-portal NanoNews-

Net (www.nanonewsnet.ru)
and electronic edition «Nanotec-
hnologies in Construction: A Sci-
entific Internet-Journal» (www.
nanobuild.ru) jointly hold The Se-
cond International Theoretical and
Practical Online-Conference «Ap-
plication of Nanotechnologies in
Construction Industry».

http://nanobuild.ru/magazine/nb/Nanobuild_4_2010.pdf

K coaepXxaHuro

Ha npaBax pekrnaMmbl
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B.A. TeauueHko, PEKTOP
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Y4yacTHUKM
online-koHdepeHyum

B online-kougepennuu mpu-
MYT y4YacTHe BeayIlue yueHble U
crnenuaancTbl Poccuiickoil axame-
MU HayK, Poccuiickoil mH)KeHep-
HOI akazemuu, Poccuiickoi akaze-
MU aPXUTEKTYPLI I CTPOUTEIbHBIX
HaykK, 'K «Pocmanorex», Hayuno-
TeXHUYECKOIO IIeHTPA IIPUKJIATHBIX
"HaHoTexHoJorui (r. CaakT-Ilerep-
Oypr), Me:xayHapoagHON WHIKeHep-
HOll akajmemMuu, MeXIyHapOIHOTO
coio3a HKCHEePTOB u JiabopaTopuii
II0 MCIBLITAHUIO CTPOUTEJILHBIX Ma-
TepuajoB, CUCTEM 1 KOHCTPYKIIMI
(PUJIEM), pyKOBOAUTEJIU U CIIEIA-
AJINCTLI OPTAaHM3AIUNA U IIPEeIIIPU-
ATUM, yUYeHble, IIPenoJgaBaTeid BY-
30B, coTpyaHuku HUM n HayuHBIX
IIEHTPOB M3 PAa3JIMUYHBIX PETUMOHOB
Poccuu, cTpan OJIMKHEro 1 gajibHe-
r'o 3apyO0e’Kbs.
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Co-chairmen of Gonference
Organizing Committee

B.V. Gusev, President of Russ-
ian and International Academies of
Engineering, Associate Member of
RAS, Expert of SC «Rosnanotech»,
Doctor of Engineering, Professor.

V.I. Telichenko, Rector of
MSUCE, Academician of RAASN,
Doctor of Engineering, Professor.

Participants
of Online-Gonference

Russian leading scientists and
specialists of Russian Academy of
Sciences, Russian Academy of En-
gineering, Russian Academy of
Architecture and Construction Sc-
iences, SC «Rosnanotech», Scienti-
fic and Technical Center of Applied
Nanotechnologies (Saint-Petersbu-
rg), International Academy of En-
gineering, International Union of
Experts and Laboratories on Test-
ing Construction Materials, Syste-
ms and Structures (RILEM), chiefs
and specialists of different organi-
zations and enterprises, scientists,
lecturers of universities, research
officers of scientific institutions
from different Russian regions and
foreign countries will take part in
this online-conference.

http://manobuild.ru/magazine/nb/Nanobuild_4_2010.pdf

K coaepXxaHuro

Ha npaBax pekrnaMmbl
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Mopsanok nposeaexus
online-KoHcpepeHuun

Mexanuam online-koHpepeH-
UM OpraHm3aTopaMu yiKe 3amy-
mie. IloceTturenu camiToB (Www.
nanonewsnet.ru mu www.nanobuild.
ru) cmoryT mo 20 cenTa0psa c.r. 3a-
IaBaTh BOIIPOCHI yUYaCTHUKAM KOH-
(hepeHIIUM TI0 BJIEKTPOHHOM IIO-
ure (e-mail: info@nanobuild.ru u
e-mail: empirv@mail.ru). C yueTrom
TOTO, UYTO 3JIEKTPOHHOE W3IaHUe
«HaHOTEXHOJIOTUU B CTPOUTEJb-
cTBe: HayuHbIN ITHTEepHET-2KypPHAaJI »
BKJIIOUeHO B IlepeueHb BemyIux
peleH3upPyeMbIX HAYUHBIX JKypHAa-
JIOB U WU3JaHUI, B KOTOPBIX TOJIMK-
HBI OBITH OITYOJMKOBAHBI OCHOBHBIE
Hay4YHbIe Pe3yJIbTAaThI JUCCePTAIINA
Ha COUCKaHUe YUeHO! CTeleH ! T0K-
TOpa W KaHAuaaTa HayK, OPIKO-
MUTET IPOCUT YUYaCTHHKOB online-
KOH(pepeHIIMN yKas3bIBaTh CBOE
MeCcTO paboThI, YUYEHYIO CTelleHb
U YUEHOe 3BaHUe.

Oprkomurer 24—25 ceHTAOpPA
0000IIIUT BCe BOIIPOCHI U HATIPABUT
nX ydacTHukKam, a 29—30 cenTadpsa
yuyacTHUKU online-KoH(epeHIIUN
OTBETAT Ha HUX.

Marepuaasr II MexayHapon-
HOIl HayYHO-TIPpaKTH4YecKoi online-
KoH(pepenuuu «IIpumenenue Ha-
HOTEXHOJIOTHILI B CTPOMUTEJBCTBE»
OyayT omyO0JMKOBaHBLI Ha IIOpTaJje

Nanobtﬂ@%

Conference Order

Organizers have already laun-
ched the procedure of online-confe-
rence. The visitors of the web sites
(www.nanonewsnet.ru and www.
nanobuild.ru) can ask participan-
ts questions by email (info@nano-
build.ru or empirv@mail.ru) until
September, 20. Electronic edition
«Nanotechnologies in Constructi-
on: A Scientific Internet-Journal»
has been included in the list of the
leading review journals and edi-
tions in which the basic results of
Ph.D. and Doctoral theses are to be
published, this is why Orginizing
Committee asks participants to in-
dicate their place of employment,
academic degree and academic sta-
tus.

Organizing committee will su-
mmarize all the questions and sent
them to participants on 24-25 of
September, participants will answ-
er these questions on 29—-30 of Sep-
tember.

Materials of The Second
International Theoretical and
Practical Online-Conference «Ap-
plication of Nanotechnologies
in Construction Industry»
will be published: at the
portal NanoNewsNet (www.
nanonewsnet.ru); in the electronic

http://manobuild.ru/magazine/nb/Nanobuild_4_2010.pdf

K coaepXxaHuro

Ha npaBax pekrnaMmbl



NanoNewsNet (Www.nanonews
net.ru) u B 3JIEKTPOHHOM HU3JIaHUU
«HaHOTEeXHOJIOTUU B CTPOUTEJb-
cTBe: HayuHbIN THTEepHET-2KypPHAaJI »
Ne5/2010 (www.nanobuild.ru).

CBou BOIIpoOCHI HAMIpaBJIANTE
110 3JIEKTPOHHOU ITOUTe
info@nanobuild.ru

1 empirv@mail.ru,

a Takske 3aJaBa¥iTe UX Ha
caMTe www.nanonewsnet.ru.
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«Nanotechnologies in

edition
Construction: A ScientificInternet-
Journal», Ne5/2010 (www.nano-
build.ru).

Send us your questions

by e-mail (info@nanobuild.ru
or empirv@mail.ru)

or address them to the
website
www.nanonewsnet.ru.

http://nanobuild.ru/magazine/nb/Nanobuild_4_2010.pdf

K coaepXxaHuro

Ha npaBax pekrnaMmbl



2010 - Tom2 - N24 /2010 - Vol.2 - no. 4

Nanob%

0.A. BYBEHKOB u gp. CuHTE3 MENIKOrpaHynupoBAHHOro NEHOCTEKJIAHHOr0 MaTepuana

YK 666.3-127

BYBEHEKOB Oaer AnexcanapoBud, riaaBHbIN nHiKeHep, OAO [loTaHMHCKUIT 3aBOJ CTPOUTEIHHBIX
maTtepuatioB «Ilomucrpom», Poccusa

KETOB Anexcanap AHaTombeBHY, TOKTOP TeXHUYECKUX HAYK, Ipodeccop, Poccusa

ITepmcruil zocy0apcmeenHbLil meXHUYeCKU YHugepcumem,

KETOB Iletp AnexcanapoBud, cTyaeHT, Poccus

Poccuiickuil xumurxo-mexnoaozuyeckuil ynueepcumem um. [[.M. Mendeneesa,

KETOB IOpwuii AnexcanapoBud, CTyAeHT, [lepuckuil zocydapcmeennulii yrugepcumem, Poccua
JIOBACTOB Cepreit BukropoBuu, renepanbubii supekTop OAO IToTaHMHCK UM 3aBOJ CTPOUTEIBHBIX
maTtepuatioB «IlomucTpom», Poccusa

BUBENKOY Oleg Alexandrovich, Chief Engineer, Public Corporation Potaninsk Plant

of Constructional Materials «Polistrom», Russian Federation

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

KETOV Peter Alexandrovich, student, D. Mendeleev University of Chemical Technology of Russia,
Russian Federation

KETOV Yuri Alexandrovich, student, Perm State University, Russian Federation

LOBASTOYV Sergey Viktorovich, Director General of Public Corporation Potaninsk Plant

of Constructional Materials «Polistrom», Russian Federation

CUHTE3 MENIKOTPAHYJINPOBAHHOIO NEHOCTEKNIAHHOIO
MATEPUAJIA U3 NPUPOHOI0 AMOP®OHOI0 OKCUA
KPEMHUSA C HAHOPASMEPHOMW NOPUCTOCTbID

SYNTHESIS OF FINE FOAMED GLASS MATERIAL
MADE FROM NATURAL AMORPHOUS SILICA OXIDE
WITH NANODIMENSIONAL POROSITY

ITokasano, yTo amMOop(HBIA OKCHUI KPEMHHUS MOSKET B3aUMOIEeHCTBOBATH CO
IeJI0YaMHu ¢ 00pa30BaHHNEM r'HAPATHPOBAHHBIX MMOJUCHINKATOB, KOTOPHIE SIBJIA-
IOTCS, TI0 CYTH, CBIPhEM /IJIsI CHHTEe3a CHJIMKATHBIX cTeKoJ. HeoOxomquMbIM ycJIo-
BHEM O0pPa30BaHHUA OJHOPOJTHOTO THAPATHPOBAHHOTIO IMOJUCUIUKATA SABJIACTCA
HaJIMYie HAHOPa3MePHOU MOPUCTOCTH Y aMOP(PHOTr0o OKCHIa KPeMHUI MUHEPaJIb-
HOT'O IIPOUCXOsKIeHuA. B mpoiiecce TepM0o0OpadOTKM IMOJTY4eHHOTO MaTepuaJa ra-
30BBIJIeJICHHE U3 MACCHI, COIIPOBOKIAIOIIEee MPOoIecC BAPKU CTEKJIA, MOKET ObITh
HMCIIOJIb30BAHO IJIS CO3JAaHUSA YCTOMUYUBBIX IEH — AYEHCTHIX CTEKOJI, B 00JIACTH
BBICOKOM BA3KOCTH CTEKJIOMACCHI.
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The article shows that amorphous silica oxide may interact with alkalis
forming hydrated polysilicates which are, as a matter of fact, raw material
for silicate glasses synthesis. A necessary condition for homogeneous
hydropolysilicate formation is presence of nano-porosity in mineral amorphous
silica oxide. During heat treatment of the received material gas evolution,
accompanying the process of glass cooking, canbe usedin steady foams creation —
cellular glasses — in the area of fluid glass’s high viscosity.

KuaroueBrpie croBa: aMoOp(hHBINA OKCHU KDEMHUS, HAaHOPasMepHas IOPUCTOCTD, AUeu-
CTO€ CTEKJIO, TUAPATUPOBAHHBIE TOJUCUINKATEI.

Key-words: amorphous silica oxide, nanodimensional porosity, cellular glass,
hydropolysilicates.

€HOCTEKJIO UJU AYEeHCTOe CTEKJIO ABJSAeTCA YHUBEPCAJbHBIM Te-
IIJION30JAIMOHHBIM MaTepuaioM, OJAHAKO ero IPOM3BOJCTBO IIO
KJIaccuuecKoii cxeme BbIcoKosaTpaTHo. B CoBerckom Corose m0 Hauaja
90-x romoB paboTaJjo UeTbIpe 3aBoJa II0 IIPOU3BOICTBY MaTepuaJia, HO K Ha-
CTOSAINEMY BPpeMeHH’ 13 HUX (PYHKIIMOHUPYET TOJbKO OJUH — Ha TEPPUTOPUN
Benopyccuu, B I'omese (OAO «I'omenbecTeka0»). I'paHyInpoBaHHOE II€HO-
CTEKJIO B IPOMBIIILJIeHHBIX MacHiTabax B CoBeTckoM Coro3e He BBIITYCKAJIOCh,
XOTSA Ha TeXHUUECKYI0 BOSMOYKHOCTDH YKa3bIBaJ B CBOUX MOHOTpapuax mpu-
3HAHHBIN aBTOPUTET B TexHoJoruu nexnocrekga B. K. Hemugosuy [1].
Panee [2] 6bLJI0 TTOKa3aHO, YTO TOJHKO NPUHIIUNTUAJTbHBIE U3MEHEHU A
B TE€XHOJIOTUHU II€HOCTeKJa, YUUTHIBAIONIe (PpU3UKO-XMMUUYECKUEe IIPoIiec-
ChbI, IPOUCXOAAINNE B CUINKATHON CCTEMe Ha HaHOYPOBHE, II03BOJAIOT He
TOJBKO CHU3UTH MPOUB3BOACTBEHHBIE 3aTPAThl U CIeJIaTh IIPOU3BOICTBO BhI-
COKOpeHTabeIbHBIM, HO U paspadoTaTh pAM HOBBIX MaTepHaJOB HA OCHOBE
STYEeUCTOTO cTeKJa [3], BoCcTpeO0BaHHOCTh KOTOPBHIX CTPOUTEILHOM OTPACIIBIO
He BBI3bIBAeT cCOMHeHU. K oMHOMY 13 TaKUX BUAOB IPOAYKIINY CJIEeAyeT OT-
HECTH MeJKOTPaHyJMPOBAHHOE IIEHOCTEKJIO, KOTOPOe B HACTOAIee BPeMs
IIPOM3BOAUTCA eUHCTBeHHOU 3apyoe:xkuoi (pupmoii Poraver (ITopasep).
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K amasoruuHoii rpynne MUHePaJbHBIX TEIJIOU30JAINOHHBIX MaTepua-
JIOB HACBIIHOTO THUIIa, IOMIMO YIOMAHYTOTO MaTtepuaJsia Poraver, cienyer
OTHECTM KepaM3WTOBBLIM I'paBUM (KepaM3uT), BCIIYUEHHBIN IEPJIUT, BCITY-
YeHHBIN BEPMUKYJIUT, MUKpochepsl 3061 YyHoca TOAC u rpanyinpoBaHHOE
IIEHOCTEKJIO.

Hcnonb3oBaHMe KepaM3uUTa U I'PaHyJIMPOBAHHOTO MEeHOCTEKJa B Kade-
CTBe 3alOJTHUTEJIeH 6eTOHOB OCJIOKHEHO KPYITHBIM Pa3MepoM I'paHyJi, a Ke-
paMa3uTa IOIIOJIHUTEJIbHO — OTHOCUTEJIBHO BBICOKOW ILJIOTHOCTBIO. Bemy-
YeHHbIE IEePJUT U BEPMUKYJIUT He MOTYT UCIIOJIB30BATHCA B CTPOUTEIbHBIX
pacTBOpax BCJIEACTBUE KpalHe HU3KOU MPOYHOCTU M HU3KOI BJIATOCTOMKO-
ctu. 3oa yHOoca TAOC (MuKpoc@epsbl) OTINUAIOTCA HECTAOMIbHOCTBIO COCTAa-
Ba (BaBUCHUT OT BUJA yrJei 1 pe;kuMoB ropenus Ha TAC) u BLICOKOH 1eHOH,
YTO TaKKe NPEHATCTBYET UX MCIOJIb30BAHUIO B CTPOUTEJIBHBIX PACTBOPAaX.
NMnopTHBIN MeJIKOTpaHyJUPOBaHHBIN MaTepuas Poraver He mMeeTr oTeue-
CTBEHHBIX aHAJIOTOB, MCIIOJb30BaHUWE €TI0 B CTPOUTEJIBHBIX PacTBOpPax He
UMeeT OTPaHUYEHU, HO MaTepUaJ JOPOTO CTOUT.

IIpousBoACTBO TI'PaHYJIMPOBAHHOTO IIEHOCTEKJIA B HACTOAIlEe BPeMs
B IIPOMBIIIIJIEHHBIX MacInTabax ocBoeHO B Poccuu Ha HECKOJIBKUX IIPEeAIPU-
aruax. CyiiecTByiomias TEXHOJOTUA IIPeArnoJaraeT rpaHyJInpoBaHUe Me-
TOZOM OKaThiBauusA. [Ipu HackImHON mIoTHOCTH MaTepuaaa 170-300 kr/m?
MaTepHuaJ nMeeT HI3KO0€e BOJOIIOTJIOIeH e 1 BBICOKYIO TPOYHOCTh. OcobeH-
HOCTBIO IIpoIlecca rpaHyJINPOBAHUA MOPOIMKOBBIX MAaTEePHaIOB OKATHIBAHU-
eM ABJAETCS IMPUHIIUIINAIbHAS HEBO3MOXKHOCTh CTAOMJIBHOTO IOJYUYEHUST
MeJKUX I'paHyJ (MeHee 2—5 MM), UTO MPUBOAUT K OTCYTCTBUIO Ha PHIHKE
rpaHyJIUPOBAHHOTO MEeHOCTEKJa ¢ padMepaMu 3epeH MeHee 5 MM. IloaTomy
rpaHyJIUPOBaHHOE IIEHOCTEKJO, ITpousBoauMoe B Poccuu B HacTosAlee Bpe-
M, He MOKeT ObITh MCIIOJIb30BAHO KaK 3aIlIOJITHUTEJb AJIS MITYKAaTyPOK U Cy-
XWX cCMecell BCJIeICTBUEe pa3Mepa rpaHy.I.

daKTUUYEeCKU HA PHIHKE MPUCYTCTBYET MEJIKOTPAHYJUPOBAHHOE IEHO-
CTEKJI0O eUHCTBEHHOTO IIPOM3BOAUTESA — repMaHCKoil (upmbl Poraver®.
B Samagnoit EBporie aToT MaTepuaJ yCIIEITHO UCIIOIb3YeTCA YiKe HECKOJIBKO
IecATUJIeTU, IPUUYeM 0COOEHHO 3aMeTHBII B3JIET CIIpOca Ha HETO OTMEeYaeT-
cA B IIOCJeAHUE TOAbI, KOraa mIpobyieMe sHeprocOepekeHnsA CTaAN YAEAATD
caMoe mpucTajJbHOe BHUMaHue. B Poccuu nmpuMeHeHne MaTepuasia He3Ha-
YUTEJbHO M OTPAHNYEHO ITPAKTUUYECKH TOJbKO M3TOTOBJIEHUEM CYXUX CTPO-
UTEeJbHBIX CMecell IpeMuyM-KJjacca BCJIeICTBUE BHICOKOM OTIIYCKHOM IeHbI
U 3aTpaT Ha JOCTaBKY.
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XapakTrepuctTuku matepuasia Poraver® mpeacrasieHsl B Tabauie 1.

OueBUIHO, UTO IIOTEHIINAJIBHLINA PEIHOK MaTepraJjia BeCbMa IIIMPOK ¥ eT0
pacuiupeHue cIep;KuBaeTca OTCyTCTBUEM B Poccuu aHasora ¢ aleKBaTHBIMU
CTOMMOCTHBIMHU XapaKTePUCTUKAMU.

Panee ObL1a IMOKasaHa MPUHIIUIIAAJIBHASA BO3MOKHOCTDL ITPOM3BO/ICTBA
MeJIKOTPaHyJIMPOBAHHOTO IIEHOCTEKJIA IIPU UCIO0JIb30BaHUU CTEKJI0005 B Ka-
yecTBe ChIpbs [4]. B aToM caayuae B OCHOBE TeXHOJIOTUH JIEKUT BOSMOYKHOCTD
WCHOJb30BAHUSA BAMKYIIUX CBOMCTB OUCIEPCHOTO CTeKJia IIPU yHpaBJIeHUU
CBOMCTBaMM HaHOPa3MePHBIX MOKPBITUI Ha IIOBEPXHOCTH YacTHUIl. B pe3yJib-
TaTe MOAU(PUKAIIUN JUCIIEPCHOTO CTEeKJa BO3HUKAaeT BOSMOXKHOCTD II0JIyUe-
HUA BAKYIIUX KOMIO3SHIIMHA U IIPOYHLIX IOJay(habpuKaToB Ha MX OCHOBE.
ITonyuenHbie OJI0KU TTOay(dadpruKaTa Ipo0sATCSa Ha CTaHIZapPTHOM 000pymoOBa-
HUU [0 I'paHyJ TpebyeMoro padmepa, a TepMoo0paboTKa IOCJIeHUX B IIeUn
npugaeT rpaHyJam cepuueckyro (popmy.

OnHako Takoil MOAXO MpeaIojaraeT JUCIeprupoBaHue cTeKja A0 MU-
KPOHHBIX Pa3dMepPOB 1 CO3/IaHIe HAa MOBEPXHOCTH TaKNX YaCTUIl HAHOPa3Mep-
HOWU IJIEHKU TUAPATUPOBAHHBIX IIOJIMCUJINKATOB, TEPMOOOPabOTKA KOTOPBIX
U IIPUBOAUT K Ira3000pa30BaHUIO U CUHTE3Y B MEyK3€PHOBOM ITPOCTPAHCTBE
CUHTETUYEeCKOU cTeKJo(dasnl. JIoruuHBIM IPOAOJIKEHUEM 3TON UIE0JOTUN
SABJISIETCS CO3JaHNe TUAPATHUPOBAHHBLIX MHOJHCHUJINKATOB «B o0beMe», a He
TOJILKO B IIOBEPXHOCTHOM cJioe. EcTecTBEHHO, UTO B 9TOM CJydyae TpedyeTcs
TPaHCIIOPTHUPOBKA I€JIOYHOT0 KOMIIOHEHTA CTEKJIA II0 BceMy 00beMy I'paHy-
Jabl. I3 9TOTO ClleAyeT, UTO TEXHOJOTUA IPUHITUINAIbHO BO3MOYKHA TOJIBKO
U1 OKCHIa KPEMHUA C Pa3BUTON IIOPUCTOM CTPYKTYPOH.

Tabauua 1
Xapakrepuctuku rpanya Poraver®
XapaKTepuCTHKHN I'panyiasl 6a30BOrO0 (CTAHZAPTHOTO) pa3mMepa
Pasmep, MM 0,1-0,3 |10,25-0,5( 0,5-1 1-2 2—4 4-8

HacpimaoM (00 beMHBIT)

Bec, KT/M> 400=60 | 340=30 | 27030 | 23030 | 10020 | 180+20

IIpouHoCTh Ha ciKaTuUe,
kH/mm?

TemnIonpoBOHOCTS,
Br/(Mm - K)
Temmeparypa
pasMAaruenus, °C

2,4 2,4 1,8 1,6 1,4 1,2

0,07 0,08 0,08 0,07 0,07 0,07

700
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IMpyruM HeOOXOOWMBIM YCJIOBUEM SBJISAETCA BBbICOKAS PeaKIIMOHHAA
CIIOCOOHOCTh KOMIIOHEHTOB, 13 KOTOPBIX HPEJIoJaraeTcs IoJyYeHne CTeK-
Jia, 4TOOBI IPOIIECC CTEKJI000pas0oBaHUsA 3aBEPIIUJICA IPU BO3MOKHO 6oJiee
HU3KUX TEMIepaTypax, KOrjaa CTeKJIO 00J1aaeT OTHOCUTEIbHO BLICOKOII BA3-
KOCTBIO U KOAJIECIIEHIIUS IIeHbI 13 BBIAEIAIINXCA ra3oB 3aTpyaueHa. Ilpu
9TOM M3BECTHO O BO3MOXKHOCTU HU3KOTEMIIEPATYPHOT'O CHUHTE3a CTeKJa U3
MIPUPOAHBIX aMOP(MHBIX CUJIMNKATOB U TUAPOKUAA HAaTpud [5].

Oco6eHHOCThIO TAKOTO B3aUMOJIECTBUS ABJISAETCS CTEKJI000pa3oBaHMue
mpu Temieparypax 550—-750°C, KoTopoe JOJKHO COIPOBOMKIATHCA Ias00-
OpasoBaHUeM. B maHHOM cyuae BO3MOXKHO TOJIBKO BbIJIeJIEHNE IIaPOB BOIBI.
I MOATBEP KACHUA STOTO OBIIN ITPOBEAeHbI TePMOTPAaBUMETPUUECKIIE UC-
cJIeIOBaHUSA PA3JIUUYHBIX (DOPM aMOP(PHOT0 OKCHUa KPEeMHUSA C TUAPOKCUIOM
Hatpus. [locaegHniT BHOCUJICA B CUCTEMY B BUJE PACTBOPOB IO BJIAr0eMKO-
CTU MCXOIHBIX IOPOIIKOB. AMODP(MHBINI OKCUJ KPEeMHUA ObLI Pa3JIUUYHOTO
IIPOUCXOKIEHUSI — MOJIOTOE KBapIleBOe CTEKJIO, CUJIMKAaresb, MUHePaJb-
HBIII IPOAYKT B BUIE Tpeleja U JuaToMuTa. Bece ncciaegoBaHHble MaTepua-
JIBI B IIpOIlecce TepMOOOPaOOTKY XapaKTepU3yIOTCA ABYMSA TeMIlepaTypPHBbI-
MU 00JIACTAMU IIOTepu Macchl. I[Ipu TeMiepaTypax, HaunMHAs ¢ KOMHATHBIX
u 10 450—-600°C mabarogaercs mepBasd CTaAnsA yIAJIEHI BOIbI, CBSI3aHHAI CO
CBOOOIHOM M KPUCTAJIN3AIINOHHON (popMaMu. XapaKTePHON 0COOEHHOCTHIO
BCEX TEePMOT'pPaMM SABJISETCS OTCYTCTBME WHBAPUAHTHOCTU, HaOJIOZaeMoit
y OOJILIITMHCTBA KPUCTAJJIOTUIPATOB OOBIYHBIX COJIEI.

AmnajsoruuHo BeayT ce0s Bce MCCIeNOBAaHHBIE CUJIMKATBHI U Ha BTOPOM
cTaguu TepmMmoodpadboTku, korga mpu 600—750°C HabaromaeTca SHAUNTEIBHO
0osee caabbIi 5PEKT IMOTEPU MAaCChl, KOTOPBIN MOKeT ObITH 00YCJIOBJIEH II0-
Tepeil TuAPOKCO-TPYIIN IPU CUHTE3e CUJINKATOB. XapaKTepPHO, UTO IIPOIece
CTeKJI000pa30BaHUA JIEXKUT B TeMIIEPATYPHOM MHTEpPBaJje BBICOKOII BA3KO-
CTU CUJIMKATHBIX CTEKOJI M MOKET ObITh MCIOJIb30BAH IJIA CO3MaHUA CUJIU-
KaTHBIX IIeH. MHBIMU CJIOBAMU, CYIIeCTBYET BOSMOMKHOCTDH UCIOJIb30BAHUS
razoo0pasoBaHusA IIPU CUHTE3e CTEeKJIa IJisi BCIeHUBAHUA 00pPas3yIoIierocs
MaTepuaJa.

B Ttabaure 2 mpeacTaBiieHbl YMCJIEHHBIE 3HAUEHUSA KOJUYECTBA BbIJE-
JAoIIeica BoAbI Ha BTOPOH cTymneHu. O0pasiibl ObLIN IIPUTOTOBIEHEI IIyTEeM
IIPONUTKH 10 BiiaroeMkocTu 50 macc. % BOIHBIM pacTBOPOM I'MAPOKCHUIA HA-
TPUA.

PesyibTaThl TEpMOTPAaBUMETPUU IIO3BOJIAIOT CAEJIATH BBIBO, UTO KOJIN-
YeCTBAa BBIAEJSIONIUXCS ITapOB BOALI MOXKET OBITh JOCTATOUYHO IJisI 00paso-
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Tabauua 2
KoaunuecTBO BOABI, BHIIEAAIONIEHCSI HA CTAANU CTEKJI000pa30BaHN A
U3 CUCTEMBI «aMOP(HBINA OKCHI KPEMHUSA — THPOKCU HATPU I »
PaA3JIUYHOTO MPOUCXOKITECHU A

KoauuecTBO BOOHI,
Bunx amop@HOTo oKcuaa KpeMHUSA BbIgesuBIIeecs mpu 600—750°C,
Ha 1 r roTOBOTO MPOAYKTa, MT'

MoJoToe KBapIieBoe CTeKJIO 0,02
Cunukaresb 0,34
HuaTomMuT 0,59
Tpemnen 0,61

BaHUA IIEHOCTEKJITHHBIX MaTePUAaJIOB B CJIyUyae UCIIOJb30BAHUA ChIPbSA C BbI-
COKOII MUKPOIIOPUCTOCTHIO. [leficTBUTEIbHO, 00beM IIOP, IIPUCYTCTBY O
B CUJIMKareJjie, TpeleJje U TUaTOMUTE, OKa3bIBAaeTCA JOCTATOUHBIM I BBe-
JIeHUA B cucTeMy KosimyecTBa Nat, ;ocTaTOuUHOM JIJIA CUHTE3a CTeKJIa, a BbI-
COKOpasBUTaA MOPUCTOCTD 9TUX MaTEPUAJIOB MO3BOJISIET CHHTE3MPOBATh '~
IpaTUPOBAaHHBIE ITOJUCUINKATHI 10 BCeEMY 00beMy MaTepuaJa.

ITo IpPeATIoNoKeHe JOKAa3hIBAIOT JaHHbIe CKAHUPYIOIel 9JIeKTPOHHOM
Mukpockonuu. Ha puc. 1 npencraBsiena gororpaduda UCXoqHOTO TpeIleJia.

Puc. 1. I1oBepXHOCTH I'PAaHYJIbI HCXOTHOTO TPeEIeia
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OueBUIHO, YTO BLICOKOPA3BUTAS MOPUCTAA CTPYKTYPA, XapaKTepu3yooIasi-
cs TPaHCIOPTHBIMU mopamMu MeHee 0,2 MK, JejlaeT JOCTYIIHOI BCIO BHYTPEH-
HIOIO IIOBEPXHOCTh MaTepuaJa. B pesyibTaTe peakiusa 00pasoBaHUSA TUIPA-
THPOBAHHBIX IIOJUCUINKATOB HATPUA IPOXOAUT IOJHOCTHIO ¥ IPAKTUUYECKU
He OCTaBJIAET CBOOOJHOTO OKCHUJIa KPEMHIS B 00'beMe. ITO IPOUJIIIOCTPHIPO-
BaHO Ha puc. 2, TIe IpeacTaBJieH CKOJI MaTepuaJia mocjie TepMooOpadoTKM;
npu 600°C. XopoI1io BUAHO, UTO JasKe B IePEeMbIUKAX MEKIY KPYIHBIMHU ITy-
3BIPAMU IPOUCXOIUT AKTHUBHOE radoobpasoBauue. To ecTh IIPOIlecC CTEKJIO-
00pa3oBaHUA M COOTBETCTBYIOIIETO €My T'a30BbIJeJIeHIs OXBAThIBaeT BeCh
MaTepuaJ.

1Bl ki

Puc. 2. IloBepXHOCTH CKOJIa TPAHYJIbI B HAYAJbHBI MOMEHT II€HOO0Pa30BaHUS
(mocae repmooopadoTku nmpu 550°C)

B pesyibTaTe IpoBeIeHHBIX MCCAeN0BaHUY ObIJIO YyCTaAHOBJIEHO, UTO He-
00XOAMMBIMHU YCJIOBUAMU IPSIMOr0 CUHTE3a MEeHOCTEKJIAHHBIX MAaTEPUAJIOB
U3 MIPUPOAHBIX CUJIUKATOB ABJIAeTCA aMop(dpHada opMa ChIPhEBOT0 OKCULA
KpeMHUA U HajJIuuue B HEM HaHOPa3MepHOM TPAaHCHOPTHON HOPUCTOCTMH.
Haiinenuble TeXHUUYECKME PEIeHU I ObLIN pPeaJn30BaHbI HAa TPAKTHUKE B BUE
TEeXHOJIOTUHU NOJYYeHUA MeJIKOTPAaHYJINPOBAHHOTO IIEHOCTEKJIAHHOTO MaTe-
puaja, peaJu30BaHHOU B IPOMBIIIJIEHHOM MacIiTade.
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NOVICHENKOVA Tatyana Borisovna, Post-graduate Student, Russian Federation

OBRAZTSOYV Ilya Vyacheslavovich, Student, Russian Federation

Tver State Technical University

CAPILLARY STRUCTURIZATION OF RAW COMPOSITIONS
ON THE BASIS OF MINERAL BINDING SUBSTANGES

The idea of capillary structurization in the cement raw compositions, including
micro- and a nanolevel, which are based on the laws of polydisperse structures
formation under conditions of interparticle forces balance in three-phase dispersed
systems, created the necessary prerequisites for developing the scientific technique
which defines optimal humidity of a raw mix in order to obtain the greatest durability
of the pressed concrete made from hard raw mixes.

Key-words: despersed systems, nanoparticles, pressed concrete on a cement
binding, capillary structurization, optimal humidity, interparticle forces balance.

S 23
http://nanobuild.ru/magazine/nb/Nanobuild_4_2010.pdf K cofiepXXaHuio



2010 - Tom2 - N24 /2010 - Vol.2 - no. 4 NanObUI,

Bubnuozpaguueckuil cnucok:

Benos B.B. OnTuMusanusa rpaHyJI0MeTPUUECKOT0 COCTaBa ChIPbEBBIX CMeCell IJIA MOJIYUeHUA IIPECCO-
BaHHBLIX 0ETOHOB Ha IleMeHTHOI cBsaske / B.B. Beaos, M.A. CmupHoB // HaHOTEeXHOJIOTUU B CTPOU-
TeJabCcTBe: HayuHbIH MHTepHeT-2KypHaa. 2010. Ne 2. C. 7-17.

Mewepun B. #ecTtruit 6eToH — ocHOBa, MpuMeHeHne u ontTuMmusamnus / B. Memepun, M. I'erme //
CPI — MexayHnapoauoe 6etoruoe mpousBoacTso. 2009. Ne 1. C. 88-93.

I'yces B.B. IIpo6ieMbI cO3MaHMsA HAHOMATEPHUAJIOB U PA3BUTHUSA HAHOTEXHOJIOTUH B CTPOUTEJILCTBE //
HanoTexHOJIOTUY B CTPOUTENLCTBE: HayuHbIll MHTepHeT-2KypHaa. M.: 2009. Ne 2. C. 5-10. Ne roc.
peructpamuu 0421000108. URL: http // www.nanobuild.ru.

I'yces B.B. UccienoBaHue IIPOIECCOB HAHOCTPYKTYPUPOBAHUSA B MEJIKO3ePHUCTHIX OeTOHAX ¢ 100aB-
KoM HaHOYacTuIl Juokcuga kpemuus / B.B. I'yces, Muncagpos 1.H., Mupoesckuii I1.B. u np. // Ha-
HOTEXHOJIOTHU B CTPOUTEILCTBE: HayuHbIi MHTepHeT-:xypHAJ. 2009. Ne 3. C. 8—14. Ne roc. perucrpa-
muu 0421000108. URL: http // www.nanobuild.ru.

Vpves H.B. CtpyKTypupoBauHsbie quctepcHble cucteMbl / H.B. YpreB // CopocoBcKuii 06pa3oBaTesib-
HBIH :KypHATI. 1998. Ne 6. C. 42—-47.

IlTmumovro E.HM. YupaBjieHue IIJIOTHOCTHIO IPECCOBAHHBIX MATEPUAJIOB IIYTEM PAIIMOHAIBHOT'O UCIIOJIb-
30BaHUA IMTOTEHITMAJIA TOBEPXHOCTHBIX M KanmaapHbIx cui / E. /. lllmuteko, C.B. YUepkacos // Ctpou-
TeabHbIe MaTepuaJabl. 1993. Ne 8. C. 26—29.

I mumvro E.HU. UccnenoBauue Biuaaud ITAB ra npeccyemocts gucnepcHbix cucteM / E.U. IIMuTsb-
Ko, C.II. HerecoBa // CoBpemMeHHBIe IPOOJIEMBI CTPOUTEIBHOTO MaTepuagoBefeHuA: MaT. Mex[.
HayuHO-TexH. KoH(}. Y. 1. Kazaus: KT'TACA, 1996. C. 38-40.

Tumosa M.B. OnTuMmusanusa npeccopMoBaHUs N3NNI 13 MEeJIKO3EePHUCTOr0 0€TOHA 110 KPUTEPUIO
9Hepro3aTpaTr B 3aBUCUMOCTU OT NUCIEPCHOCTU YACTHUIL TBepAoil daswli: ABTOoped. .... Kaug. aucc. /
M.B. Turosa. Bopoue:x, 2007. 22 c.

Bepneiit H.HU. Cuibl KaIUJJIAPHOTO CUEIJIEHUA U UX BJINAHNE HA TEXHOJIOTUIO U CBOMCTBA CTPOUTEIb-
HbIX MaTtepuaioB / V.M. Bepreii, B.B. Benos // IIpousBoacTBO U mpuMeHeHUe acbecToeMeHTa. —
Me:xkBy3. HayuH. ¢6. Kagunun: TTV, 1979. C. 3—44.

Contact information:
e-mail: vladim-bel@yandex.ru

36 =

http://nanobuild.ru/magazine/nb/Nanobuild_4_2010.pdf K copiepXaHuio



2010 - Tom 2 - N24 /2010 - Vol.2 - no. 4 Nanob\%

YK 67.09.31; 67.09.33

URKHANOVA Larisa A., Doctor of Engineering, Professor of department «Production of building
materials and wares», Russian Federation

LKHASARANOYV Solbon A., Post-Graduator of department «Production of building materials and
wares», Russian Federation

East-Siberian State Technological University;

NOMOEYV Andrei V., Ph.D., Associate Professor of Experimental Physics, Russian Federation
LYGDENOYV Valery Ts., Researcher Laboratory of Nanosystem Physics, Russian Federation
Buryat State University

FINE-GRAINED CEMENT CONCRETE WITH NANODISPERSED
MODIFICATOR

The high performance fine-grained concrete modificated of nanopowder of silicon
dioxide is considered. The influence of additives of different concentration of silicon
dioxide on the structure, mechanical properties, phase composition of cement and
fine-grained concrete based on was researched.

Key-words: nanodispersed modificator, silicon dioxide, cement, fine-grained
concrete, strength.
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POCHAHO

Poccuiickas koprnopaums HAHOTEXHOMOTMM RUSNANO Projects

RUSNANO - THE LARGE-SCALE STATE PROJECT

The article gives information on staff training and retraining for course
«Implementation of Nanotechnologies in Construction» in Belgorod region, and also
on Technologies Transfer Center creation; on signing cooperation agreement between
RUSNANO and Federal Fund of Housing Development Assistance.

Due to use of nanomodifier «Unirem» asphaltic concrete pavement’s durability
increases by third and some of its characteristics — for example, resistance to freeze-
thaw cycles — more than 10 times.

Key-words: RUSNANO, nanotechnologies in construction and housing
and communal services, nanoindustry, nanostructured coating, nanomodifier,
nanomaterials.
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INTERNATIONAL CONFERENGCE
WITH ELEMENTS OF SCIENTIFIC SCHOOL FOR YOUNG PEOPLE

«CERAMIC AND REFRACTORY MATERIALS:
PERSPECTIVE SOLUTIONS
AND TECHNOLOGIES»
9-12 NOVEMBER 2010

HOos160pe 2010 r. B BI'TY um. B.T'. IIly-
xoBa mmpoigeT MeskTyHAPOTHAA KOH-
depeHIINA ¢ dIEeMEHTAMM HAYYHON IIKOJIBI
oA moJiomesku. Ilimanupyercsa o6CyauTh BO-
IIPOCHI CHUHTE3a HAHOCUCTEM, HAHOCTPYKTYP-
HOTO PeryJInpoBaHMUA TBEPABIX (has, co3maHusa

nternational conference with elements
of scientific school for young people will
be held in Belgorod Shukhov State Techno-
logical University in November 2010. Such
problems as nanosystems synthesis, nanost-
ructural regulating of solid phases, creation
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HOBBIX KepaMHUYeCKHMX KOMIIO3UIIMOHHBIX
MaTepHUaJoB C 3aJaHHBEIMI CBOMCTBAMM — Ha-
OpaBJeHUII, OTBEYAIOIINX COBPEeMEHHBIM
TeHIEHIIUAM Pa3BUTUSA HAYKH U TEXHUKH.
Kongepeniua nDpoxoguT B COOTBETCTBUU
¢ miIaHom Mepomnpusatuin Hayuxoro cosera
PAH 1o xepaMuueCcKUM W APYTUM HeMeTaJ-
JUYECKUM MaTepuajaMm.

B pamkrax KoupepeHInu OygeT paccMOT-
peH IIMPOKUH KPYr BOIIPOCOB B cdepe PyH-
JaMEHTAJIbHBIX ¥ IIPUKJIQOHBIX NCCJIegoBa-
HUII, ONBITHO-KOHCTPYKTOPCKUX Pas3pabOTOK
u npobJieM peasbHOTO ITpousBoacTBa. CocTas
VUYaCTHHUKOB — OT CTYJEHTOB 1 aCIIMPAHTOB IO
BeAYIUX YUEHBIX U CIIEINAJIUCTOB, paboTalio-
X B 00JIaCTH TEXHOJIOTUH KepaMUKHM, OTHe-
VIIOPOB 1 KOMIIOSUIITMOHHBIX MaTepuraJiOB.

3aJu 3acemaHui
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of new ceramic composition materials with
specified characteristics — research lines re-
ferring to modern trends in science and te-
chnology development — are planned to be
discussed. The Conference will be carried out
according to event plan of Scientific Council
of RAS on ceramic and other non-metal ma-
terials.

At the conference the wide range of que-
stions in the sphere of fundamental and ap-
plied researches, engineering development
and problems of actual production will be co-
nsidered. Participants — from students and
post graduate students to top scientists and
specialists who work in the sphere of ceramic
technologies, refractory materials and com-
position materials.

IIpesnguym xoHbepeHIINN:
ujaeHbl opreomutera — Eemywenxo E.H.

(3aM. mpeacenaTeas OPTKOMHUTETA KOH(epeHIINH,
MPoOpPeKTOp Mo HayuHOo# padore BI'TY

um. B.T'. IllyxoBa);

Tpemvakos IO./]. (mpencenareab OPTKOMHUTETA
rKoudepenunu, akagemuk PAH, nexkan dparyiasb-
TeTa HayK 0 MaTtepuanaax MI'Y

um. M.B. JlJomoHocoBa);

IMTueunckuil FO.E. (41eH OPprKOMHUTETA,
000 «<HB® «KEPAMBET-OT'HEYIIOP»,
r. Cankr-Ilerepoypr)

66 ==

K cofiepXaHuto

Ha npaeax peknamsi



2010 - Tom2 - N24 /2010 - Vol.2 - no. 4

OCHOBHbBIE HANPABJIEHUA
PABOTbl KOH®EPEHLUMK:

1. PusHKO-XUMHUYECKYE OCHOBBI YIIPABJICHUSI
CTPYKTYPOI 1 CBOMCTBAMU KePaMUUYECKUX
MaTepuaJoB.

2. TexHOJIOTUSA TOHKOY U TEXHUUYECKOH Kepa-
MUKH.

3. TexHOIOTUSA OTHEYIIOPOB.

4. KepamMuueckre KOMIIO3UIIMOHHBIE MAaTe-
pHuabl U KepaMoOeTOHEI.

5. IToBepxHOCTHOE MOAMMDUIINPOBAHNE Kepa-
MUYECKUX MaTEPHUAJIOB.

Koupepenniua mocBsaimena 125-jeTuio
BBIJAIOIIETOCA COBETCKOTO YUYEeHOTO, CIeIu-
ajmucTa B 00JIaCTH XUMUU U T€XHOJOTUU CU-
JUKaTOB, wieHa-Koppecrnougenta AH CCCP,
akagemura AH YCCP, Tpmxawsl Jaypeara
T'ocynapctBenubix npemuit CCCP, I'epos Co-
nuanuctuyeckoro Tpyna Ilerpa IlerpoBuua
Bynuukona (09.10.1885 - 06.12.1968).

Csoe yuacTue B paboTe KOH(pEepeHIIUY O/~
TBEPAUJIN Beaylue yuernbie Poccuu B o6actu
XUMUYECKOH TEeXHOJOTMU KePaMUKU U OTHe-
YIIOPOB, B TOM YHCJIe B 00JIacTU MaTepuajioBe-
IeHuA U HaHoTexHoJoruu. Cpenu HUX — aKa-
IeMUKU U dYIeHbI-KoppecnoHaeHTsl PAH,
npodeccopa IO.II. Tpervarkos, II.II. Cap-
KucoB, B.A. iKab6per, I0.E. IluBuHCKU,
C.C. Oppaubsau, A.B. Benakos, E.C. JIykus,
M.N. Pernienko, U.J1. KaieeB u gpyrue.

Bosiee mompob6HO 0 KOH(MpepeHIu:u U BO3-
MOJKHOCTH PEerucTparuyd MOXKHO y3HATh Ha
carite BI'TY um. B.T'. IllyxoBa mo ajapecy:
http://www.bstu.ru/research

Anpec oprkomurera:

308012, Poccus, r. Bearopon,
yi. KocTiokosa, 46,

BI'TY uwm. B.T. IlTyxoga.

Nanobumm

MAIN DIRECTIONS
OF THE CONFERENCE:

1. Physical and chemical principles of the ce-
ramic materials structure and characteri-
stics management.

2. The technology of fine and technical cera-
mic.

3. Refractory technology.

4. Ceramic composite materials and ceramic
concretes.

5. Surface modification of ceramic materials.

The conference is devoted to 125-th anni-
versary of outstanding soviet scientist, spec-
ialist in the sphere of chemistry and cilicate
technology, associate of Academy of Sciences
of USSR, academician of Academy of Sciences
of Ukrainian SSR, three times winner of State
prizes of USSR, Hero of Socialist Labour Pet-
er Budnikov (09.10.1885 — 06.12.1968).

Leading Russian scientistsin the sphere of
chemical technology of ceramic and refracto-
ries, also in the field of material science and
nanotechnology confirmed their participati-
on in the conference. The academicians and
associates of Russian Academy of Sciences,
professors Y.D. Tretjakov, P.D. Sarkisov,
V.A. Zabrev, Y. E. Pivinsky, S.S. Ordanjan,
A.V. Belyakov, E.S. Lukin, M.I. Ryshenko,
I.D. Kasheev and others are among them.

See the details about the conference and
registration on Belgorod Shukhov State
Technological University site: hipp://
www.bstu.ru/research

Organizational committee address :
308012, Russia, Belgorod, Kostjukov
street, 46. Belgorod Shukhov State
Technological University.
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SCIENTIFIC DISCOVERIES IN MICRO- AND NANOTRIBOLOGY.
PHENOMENOLOGICAL FUNDAMENTALS OF QUANTUM
FRICTION THEORY

The opportunities of obtaining competitive technologies based on scientific
investigations (Diploma Ne258, Diploma Ne277, Diploma Ne289, Diploma Ne302,
Diploma Ne392) and quantum friction theory are discussed.

Key-words: friction control, carbon and nitrogen cycle, proton-and-proton cycle,
helium superfluidity, quantum friction theory, helium wear, cold nuclear fusion,
nanotribology.
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KUZMINA Vera Pavlovna, Ph.D. in Engineering, Director of Open Company «COLORIT-
MEHANOHIMIA », Russian Federation

PATENT REVIEW «ULTRADISPERSE SYSTEMS
AND MECHANOCHEMICAL ACTIVATED MATERIALS>

The analysis of the patent information on ultradisperse systems and mechanochemical
activated materials for building technologies concerning gelling compositions preparation for
water-inflow restriction and layer permeability regulation in oil extraction is given. Inventions
can be applied in industrial technologies of silicate concrete production process, this will allow
to expand assortment of initial mineral raw material due to use of hard activated minerals of
a natural or artificial origins.

Key-words: patent, invention, ultradisperse systems and mechanochemical activated
materials for building technologies.
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SCIENTIFIC AND TECHNICAL LITERATURE.
NANOMATERIALS AND NANOTECHNOLOGIES

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

Key-words: nanomaterials, nanoworld, nano- and microcrystalline materials, nano-
technologies, nanoobjects, nanotubes, nanoparticles, nanoshaping, nanostructures.
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