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STOCHASTIC SIMULATION OF NANOSCALE SYSTEMS

Brief review of the problem concerning nanoscale systems simulation is given.
For the selected goal — to model the threshold content of the nanosized modifier — the
choice of the simulation algorithm is made. The proposed algorithm is performed with
the means of parallel computing.
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IV INTERNATIONAL SYMPOSIUM
ON NANOTECHNOLOGIES IN CONSTRUCTION NICOM4

acisy

American Concrete Institute®
Advancing concrete knowledge

20—22 masa 2012 roga Ha MpeKpacHOM
octpoBe Kpur, I'pentusa, B ropome Armoc
Huxomaoc cocrourca IV Me:xayHapon-
HBI CUMIIO3UYM 110 HAHOTE€XHOJOTHUAM B
crpouteasctBe NICOM4. Ilpexnwvigyrmiue
Me:xayHapOAHBIE CUMIIO3UYMBbI II0 HAHO-
TEXHOJIOTUSAM B CTPOUTEJIHCTBE TIPOBOAU-
JIUCh:

NICOM1 - B IMMormamaum (Ileticawm,
2003 r.);

NICOMZ2 - B MHcmamumm (Buasbao,
2005 .);

NICOMS — B Uexuwu (IIpara, 2009 r.).

NICOM4 aBisieTcs YeTBEPTON MeEXKIY-
HaApOOHOUW BCTpeuell BeAyIIUX MUPOBBIX
DKCIIEPTOB M3 MHpPA HAYKU U IIPOMBIIII-
JIEHHOCTH, a TaKiKe u3 c(epbl IIpaBU-
TeJIbCTBA, B3aMHTEPECOBAHHBIX BO BCEX
acmeKTax IIPUMeHEeHUsA HAaHOTEXHOJIOTUH
B cTpouTesbcTBe. IIporpamMmma BKJIIOUaeT
TPU TpeKa:

e HaHOMATEpHUAaJbl 1 HAHOCTPYKTYPHI;
® METOJOJIOTUA, IPUOOPHI AJA HAHOPA3-

MEePHBIX MCCJIeIOBAHUI;

* MOJeJIMPOBaHMWE OT HAHO- A0 MAaKpOy-
pOBHA.

i

On 20—-22 May, 2012, Greece city Ag-
ios Nikolaos situated on the beautiful
island Crete will see IV International
Symposium on Nanotechnologies in
Construction NICOM4. Previous Inter-
national Symposia on nanotechnologies
in construction were held in:

NICOM1 — Scotland (Paisley, 2003);

NICOM2 — Spain (Bilbao, 2005);

NICOM3 - Czech Republic (Prague,
2009).

NICOM4 is the fourth international
meeting of theleading worldleadersfrom
the field of science and industry as well
as from government sphere interested
in all aspects concerning application of
nanotechnologies in construction. The
program includes three tracks:

e nanomaterials and nanostructures;

e methodology, instruments for nano-
dimensional research;

e modeling from nano- to macrolevel.

http://nanobuild.ru/magazine/nb/Nanobuild_1_2012.pdf
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OcHoBHas TemaTUKa NeKuui U AO0KNaaoB.:

e mpo0OJsieMbl IPUMEHEHNA HaHOMAaTepUa-
JIOB U HAHOTEXHOJIOTHH B CTPOUTEJb-
CTBe M CTPOUTEJbHBIX MaTepuaiax;

® TEeXHOJIOTUYECKHWE IIPUHIMIOBI CO31a-
HUA HAHOCTPYKTYP (pacmjiaBbl, 30Jb-
reJIeBBIA CUHTE3 U JP.);

¢ N3yYeHUEe PAal3JIUYHBIX TEXHOJOTuYe-
CKUX MPUHIIUIIOB ITPU CO3JAHUYU HAHO-
CHCTEM B IIPOMBIIIIJIEHHOM ITPOU3BOJ-
CTBeE;

® HAHOKOMIIOBUTHI;

e NIpUMeHeHWEe HAaHOIOPOIIKOB  pas-
JUYHON IIPUPOABI NI MOAU(DUKAIIAU
CBOMCTB CTPOUTEJbHBIX MaTEPUAJIOB;

e JUCIIEPCHBbIE KOMIIOSBUIIMOHHBIE Mare-
pHuasbl C HAHOIOKPBLITHEM

e HOBBIE€ CBOMCTBA CTPOUTEJILHBIX MAaTe-
puaJIoB HA OCHOBE HAHOCUCTEM;

® IMarHoCTUKAa HAHOCTPYKTYP U HAHOMA-
TePUAaJIOB CTPOUTEJILHBIX CUCTEM;

e MaTeMaTUUecKUe KBAHTOBBIE U [APY-
rue BUIBI MOJeJel N5 MCCIeSOBaHUA
CBOMCTB HAHOMATEPUAJIOB.

TemaTuka JeKIIUHA U SJOKJIALOB MOMKET
OBITH 1 MHOM, IPSIMO MJIU KOCBEHHO CBS-
3aHHOI C IIEPEUYMCJIEHHBIMHU BBIIIE HAa-
MIpaBJIEHUAMIH.

http://nanobuild.ru/magazine/nb/Nanobuild_1_2012.pdf

Nanob

The basic themes of lectures and reports:

e the problems of nanomaterials and
nanotechnologies implementation in
construction and building materials;

¢ technological principles of nanostruc-
tures creation (liquid melts, sol and
gel synthesis);

e study of different technological prin-
ciples under creation of nanosystems
in industrial production;

e nanocomposites;

use of nanopowder of different na-

ture for building materials properties

modification;

e disperse composite materials with
nanocoatings;

e new characteristics of building mate-
rials on the basis of nanosystems;

e diagnostics of building systems nano-
structures and nanomaterials;

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

The themes of lectures and reports
can be different, directly or indirectly
related to the mentioned above themes.
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OprkoMuTeT He CJay4YailHO BbBIOpAaJ
octpoB Kputr mecrom mpoBemeHus Cum-
mosuyma. Kputr — camMblii OOJIBIIION U3
IpeuecKruX OCTPOBOB, CAMBIN yIaJIeHHBIN
OT MATEePUKOBOI YaCTH, CAMBIN IOKHBIN
B EBpome. Koiwbibenb omHOU M3 caMbIX
IPEeBHUX IIMBUJIN3ANUII Ha 3emJje — Mwu-
HOMCKOI, MeCTO, C KOTOPBIM CBS3HA Jie-
regzaa o Henane u Ukape. [egan — apxu-
TEeKTOP M CKYJIBLITOP, M3BECTHBIA MUPY
CBOUM JIAOMPUHTOM, B KOTOPOM 3aTOUMJIU
Munoraspa. Pyurasr KHOCCKOTO ABOpIIa,
Tupungpa, MuUHONCKUe Basbl, (pecku,
AKpormosb, IMapcKue IrpoOOHUIIBI, TepPajb-
IudYecKue JILBBI 1 MHOTOE ApPYyroe — Bce
ouapoBLIBaeT Ha a3ToM octpoBe. Ha Kpure
MATKUH CyOTPOITMYECKUH KJIMMAT — OOUH
M3 CAMBIX ITOJIE3HBIX JIJIA 30POBbS.

http://nanobuild.ru/magazine/nb/Nanobuild_1_2012.pdf

Nanob

Island Crete has not been chosen at
random by Organizing Committee as the
place of Symposium. Crete is the largest
Greece island, the most remoted from
the mainland, the most southern in Eu-
rope. It is the cradle of one of the most
ancient civilization on the Earth — Mino-
an, the place associated with the legend
about Daedalus and Icarus. Daedalus is
an architect and sculptor known in the
world for his labyrinth where Minotaur
was captured. Ruins of Knossos Palace,
Tiryns, Minoan vases, frescos, Acropo-
lis, tombs of rulers, heraldic lions and
many other things — all that fascinates
your imagination on this island. The cli-
mate of Crete is subtropical — one of the
most favorable for health.
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Oprrkomurer Cumiosmyma yBepeH,
KpoMe HacCBIIIeHHOM IeJIOBOII mporpam-
MbI, YYaCTHUKY CMOTYT HACJAAUTHCS Be-
JauureM octpoBa KpuT ¢ ero yHUKAaJIbHBI-
MU IJISXKaMU, KUBOIKMCHOM ITPUPOIOH,
NaMATHUKAMU JIPEBHEH apXUTEeKTYPHI,
BKYCHBIMHU OJIIOZAaMU MECTHOII KYXHU
U TPagUIMOHHBIM TI'DEUYECKUM T'OCTEIIPHU-
uMcTBOM. OcCo0EHHO XOPOIIIO IIOCETUTH
Kpur B Mmae: 31ech 6J1aTOTBOPHBIM 00pa-
30M COEIUWHAIOTCA MOPCKOI BO3AYyX, He-
JKapKoe COJIHIle, YHUKaJIbHAsA 3KOJIOTUA,
BCe 5TO JeJaeT OTAbIX Ha ocTpoBe Kput
He3a0bIBaeMbIM.

Taxum oopazom, NICOM4 6yner Hesa-
ObIBaeMBIM COOBITHEM C HAY4YHOII, JeJIo-
BOU M pEKpealioHHO TOUeK 3peHus!

WNurepuer-:xkypuan «HanorexHosmorum
B CTPOUTEJBCTBE» ABJIAeTcA uH(pOpMA-
nuoHHBIM mapTtHepoMm IV MexayHapon-
HOT'O CHUMIIO3MyMa I10 HAaHOTE€XHOJIOTHUAM
BcTpouTesbeTBe. OprromuTer CumMnosmy-
Ma u penakiud UuTepuer-;KypHasia «Ha-
HOTEeXHOJIOTUH B CTPOUTEJIbCTBE» IIPUTJIA-
mamT npuHATh yuactue B NICOM4.

Hauamo perucrtpanyum —
31anBapa 2012 .

IlogpooHasa uagopmausa
Ha cairTe Cummnosuyma:
http://nicom4.civil.duth.gr

Nanobumm

Organizing Committee of Symposium
is convinced that in addition to inten-
sive business program participants will
be able to enjoy greatness of Crete with
its unique beaches, picturesque nature,
monuments of ancient architecture,
tasty dishes of local cuisine and tradi-
tional Greece hospitality. In May Crete
is particularly good for visiting: sea air
favourably harmonizes with warm sun
and unique ecology, all that makes the
rest on Crete unforgettable.

Thus NICOM4 will be unforgettable
event from the scientific, busines and
recreation points of view!

Internet-Journal «Nanotechnologies
in Construction» istheinformation part-
ner of the IV International symposium
on nanotechnologies in construction.
Organizing Committee of Symposium
and editorial office of Internet-Journal
«Nanotechnologies in Construction» in-
vite you to take part in NICOM4.

Registration will be open on
31 January 2012

See detailed information
on the website of Symposium:
http://nicom4.civil.duth.gr

http://nanobuild.ru/magazine/nb/Nanobuild_1_2012.pdf

K coaepXxaHuro

Ha npaBax peknambl



)
2012 - Tom4 - N21 /2012 - Vol.4 - no. 1 NanObU|

VIIK 54

GUSEYV Boris Vladimirovich, president of Russian Academy of Engineering, head of Constructional
Materials and Technologies Department of Moscow State University of Railway Engineering,
corresponding member of RAS, Expert of RUSNANO, Doctor of engineering, professor,

Russian Federation

SBITNAYA Ekaterina Petrovna, Candidate of the Department «Building Materials and Technologies»,
Moscow State University of Railway Engineering, Russian Federation

THE XIX MENDELEEV CONGRESS ON GENERAL AND APPLIED
CHEMISTRY FORMULATED THE TENDENCIES
OF NANOTECHNOLOGIES DEVELOPMENT

On 25—30 September, 2011, the XIX Mendeleev congress on general and applied
chemistrytook placein Volgograd within the frames of International Year of Chemistry
declared by General Assembly of U.N.O. Much attention was given to the tendencies
determining development of modern market of nanotechnologies and nanomaterials
which can be used in different branches of economy including construction. The
considerable amount of reports was devoted to the technologies aimed at obtaining
qualitatively new materials, possessing improved properties of strength, wearing
capacity, corrosion resistance, etc.

Key words: nanotechnologies, nanodispersion, nanostructure, grinding, nanosys-
tem, fine-grained concrete, fine-dispersed filler, strength, nanodispersed particles,
consolidation method (technique), density.
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CTPOUTENBCTBO rOPOJ10B

V ANNIVERSARY INTERNATIONAL EXHIBITION OF TOWN
PLANNING «CITYBUILD. CONSTRUCTION OF THE CITIES-2011>»
PRESENTED THE DEVELOPMENT OF GROUND
AND UNDEGROUND DESIGN OF MEGALOPOLIS
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URKHANOVA Larisa Alekseevna, Doctor of Engineering, Professor of Department
«Production of Building Materials and Wares»3;

BUYANTUEYV Sergey Lubsanovich, Doctor of Engineering, Professor of Department
«Electric Power Supply of Industrial Plants and Agriculture»?;

LKHASARANOYV Solbon Aleksandrovich, Post-Graduate of Department

«Production of Building Materials and Wares»?2;

KONDRATENKO Anatoliy Sergeevich, Assistant of Department of Engineering Science*

CONCRETES ON COMPOSED BINDERS WITH NANODISPERSED
FULLERENE ADDITIVE

Possibility to produce composed binder with the use of fly ash of the Gusinoozersk
electric power station has been studied. Influence of fullerene additive of various

concentrations on physical and mechanical properties of fine-grained concrete has
been investigated.

Key words: fullerene additive, binder of low water requirement, fine-grained
concrete, strength.

3 Bast-Siberian State University of Technologies and Management, Russian Federation
4Buryat State University, Russian Federation

http://nanobuild.ru/magazine/nb/Nanobuild_1_2012.pdf K copiep XaHuio



2012 - Tom4 - N21/2012 - Vol.4 - no. 1 NanObUI,

References:

1. The efficiency of application of fly ash of Gusinoozersk electric power station in
content of low-water cements / V.G. Khozin, O.V. Khokhryakov, A.V. Bituev //
Building Materials. M. 2011. Ne 7.

2. Pat. RF Ne 2233254 C2, IPC 7 S04V 28/02. Composition for obtaining building
materials / A.N. Ponomarev, M.N. Vauchsky, V.A. Nikitin etc. appl. 10.12.2002,
publ. 27.7.2004.

3. Experienceof industrial applications of nanomodified concrete mixtures /A.U. Kova-
lev, I.U. Aubakirova, V.D. Staroverov // Journal of Civil Engineers. 2008. Ne 3 (16).
P. 74-76.

4. Buyantuev S.L. Fullerenes as a condensed phase in the processing of coal dust by
low-temperature plasma / S.L. Buyantuev, B.B. Damdinov, A.S. Kondratenko //
Nanomaterials and technologies. Nano-sized structures in condensed matter phys-
ics. Technology of nanostructures: Sat. Proceedings 2nd scientific and practical
conference. Ulan-Ude: Publishing House of the Buryat State University,/ 2009.
P. 230-232.

5. Ashrapov A.K. etc. The research of PVC composites with carbon nanotubes // Nano-
technologies in Construction: A scientific Internet- journal. M: CNT «Nanostroitel-
stvo». 2011. Ne 3.

6. Smirnov V.A. Size effects and topological features of nanomodified composites /
V.A. Smirnov, E.V. Korolev, A.I. Albakasov // Nanotechnologies in Construction:
A scientific Internet- journal. M: CNT «Nanostroitelstvo». 2011. Ne 4. P. 17-27.

e A5
http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf K cofiepXXaHuio



2012 - Tom 4 - N21 /2012 - Vol. 4 - no. 1 Nanob\%

FORUM «STROIINDUSTRIA-2012» -
SIGNIFICANT EVENT IN CONSTRUCTION INDUSTRY
OF THE SOUTH OF RUSSIA
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VOLOVIK Mikhail,
Member of Council of National Association of Builders,
President of Association of Self-regulating Organizations «Edinstvo»

THE MAIN OBSTAGLE IN THE WORK OF RUSSIAN BUILDERS
IS OBSOLETE TECHNOLOGIES THAT DON’T ALLOW OUR
COMPANIES TO COMPETE WITH FOREIGN ONES
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Professor of Moscow State Pedagogical University, Director General of JSC «Educational Systems»,
Russian Federation

YIK 004.4°2

«GLOUD>» SERVICES TOOLS FOR INDUSTRIAL PRODUCTION
OF EDUCATIONAL CONTENT FOR NATIONAL NANOTECHNOLOGICAL
NETWORK

Using modern e-Learning systems and multimedia interactive electronic
educational resources (EER) for nanotechnology one can provide effective training
in nanotechnology network. For this aim it is necessary to create beforehand «cloud»
tools Services (CTS) and use them to organize the mass production of the EER in the
form of outsourcing with the participation of universities’ small enterprises on the
WEB-2 concept. Developed EER will be available from the «cloud» as an educational
portal of SaaS-service that will solve the problem of centralized training in the field
of nanotechnology.

Key words: «cloud» services tools, electronic learning resources, distance learning,
nanotechnologies, portal.
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«SOGIOBUSINESS - 2011>: DEMAND FOR THE NEW IDEAS
AND INVESTMENT CONGCEPTS IS INGREASING!

e 04
http://nanobuild.ru/magazine/nb/Nanobuild_1_2012.pdf K copiepXaHuio



2012 - Tom4 - N21 /2012 - Vol. 4 - no. 1 Nanob%

ANNIVERSARY AND THE CELESKRANT

VERA PAVLOVNA KUZMINA —
SPECIALIST OF CONSTRUCTION AND NANOINDUSTRY,
BEAUTIFUL CREATIVE PERSON, FULL OF INEXHAUSTIBLE POWER
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RESEARCHES, DEVELOFPMENTS, PATENTS
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KUZMINA Vera Pavlovna, Ph.D. in Engineering, Director of Open Company
«COLORIT-MEHANOHIMIA », Russian Federation

NANOADDITIVES INFLUENGE MECHANISMS ON POLYMER
PRODUCTS AND THEIR PROPERTIES

The analysis of the patent information concerning nanoadditives influence
mechanisms on polymer productsis given. The paper considers photo-destruction
and polymer products modified by titanium nanodioxide; optimization of
contact zone structure between polymer products and filler or fiber; creation
of diffusion barrier for ions of excited environments; increasing of polymer
products durability.

Key words: patent, invention, nanoadditives, nanomodified, titanium nanodiox-
ide, silicon nanodioxide, polymer products, properties, photo-destruction, polymer
products contact zone structure, filler, fiber, interface of phases, diffusion barrier, ex-
cited environments, durability, longevity.
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MoBbiweHUe IKCNNyaTaLNOHHbIX
XapakTepucTUK NoONUMepoB.
Mpenotspawenne hotoaecTpyKuum
nonuMepoB B macce, a TaKxe
YyNaKkoBOYHOW NAEHKN,
MoANthULMPOBAHHBIX
HAHOAUOKCUAOM TUTAHA

M HaHOKap6oHaTom Kanbuyus [1]

TAISOWHITE MW-K52 — Gesblii Ha-
HOOWCIIEPCHBIN CYIEpPKOHIIEHTPAT Kpa-
CuTeNA, WSTOTAaBJIWMBAEeMBbII Ha OCHOBE
II9B]I u comep:kaluii HAHOAMCIEPCHBIN
nuokcun turaHa (nanoTiO,) mpowmssox-
ctBa Du Pont u HanoagucnepcHbiii XuMu-
YeCKU OCAKJACHHBIN KapOOHAT KaJabIIUA
(nanoCaCoO,).

IIpeumyinecrBa 6eJ0TO0 CyIepPKOHIIEH-
Tpara Kpacureasa Taisowhite:

e mIeajbHAA [OUCIEPTUPYEeMOCTb U CO-

BMECTUMOCTH C IToJIroie(huHaMU;

e XOpoIlas CIIoCOOHOCTD K ITepepaboTKe;
e TIIOBBIIIIEHHAA CTOMKOCTL K YD msiryue-

HUIO U CHUKeHue 3(ppeKra.

3a cueT BKJIOUEHHA HaHOKapOOHAaTa
KaJIbIIUA YBEeJIWYUBAETCA IIPOYHOCTH T'O-
TOBBIX WM3JEJINI; 00ecIeunBalOTCsa aHTU-
0JIOKOBBLIE CBOICTBa; IIpHUAaeTcs OJecK
IIOBEPXHOCTH; BHAUNTEJIHHO YIYUIIAIOTCA
ImevyaTHbIe CBOMCTBA ITIOBEPXHOCTU B CUJIY

Nanobulil

Increase of polymers operational
characteristics. Prevention of polymer
photo-destruction in weight, as well as
in the packing film, modified

by titanium nanodioxide, silicon
nanodioxide and calcium
nanocarbonate [1]

TAISOWHITE MW-K52 — white nan-
odispersed dye super concentrate made
on the basis of PAHP and containing ti-
tanium nanodioxide (nanoTiO,) by Du
Pont manufacture and nanodispersed
chemically precipitated calcium carbon-
ate (nanoCaCQO,).

Advantages of the white dye supercon-
centrate Taisowhite:

e ideal dispersive ability and compat-
ibility with thermoplastics;

e good treatment ability.

e increased resistance to ultraviolet ra-
diation and ability to reduce photo-de-
struction effect.

The durability of finished products
is increased due to inclusion of calcium
nanocarbonate; non-block properties are
provided; the shine of surface is added;
the printed properties of surface are
considerably improved as the color of
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TOT'0, UTO YJIYUIIIaeTCA I[BeTHOCTD IIePBUY- the initial polymer is also improved and
HOT'O IIOJHMepa, W YaCTUIBI OpraHuve- particles of organic pigment are distrib-
CKOTI'0 IIMTI'MEHTA JIYUIlle PACIPEIeIAITCI uted in matrix better rather than in con-
B MaTpuie, HeXxXeJil B KOHIIeHTpaTax, He centrates non including calcium nano-
BKJIIOUAIOIMX HAHOKAPOOHAT KaJIbITN. carbonate.

BaszoBas chnenmudukanus CyIepKOH- The base specification of the dye su-
IIeHTpaTa KpacurTejad oxXxapaKTepHu3OBaHa perconcentrate is characterized in the
B Ta0JuIe. table.

Tabruua Table
BazoBasa cmenupuranusa The base specification
CYNIEePKOHI[EHTPAaTa KPaCHTEJ of the dye superconcentrate
XapakTepuCTHEKA
XapakTepucTuka, MW-K52 pakKrep 5 MW-K52
€IUHUIlA U3SMEePEeHUuA e€INHUIla U3MEePEeHUudA
Hecymuii moaumep I1oBI! Carrying polymer PAHP!
Housa TiO, + mano CaCoO,, % 70 Proportion TiO, + nanoCaCO,, % 70
ILrorHOCTD, KT/M3 (23°C) 1,92 Density, kg/m? (23°C) 1,92
IITP, 2,16xr/190°C 7 IITP, 2,16 kg/190°C 7
OKBUBAJIEHT HEITPO3PAUHOCTH 106 Equivalent of opacity 106
(YKPBIBUCTOCTH)* (spreading capacity)*
II9BIT}, PAHPV
CoBMecTHMbIe OJINMEDHI JIIIBIT, Compatible polymers LLDPE*
P TIOHIE, IITT4, P poly HDPE® PP+
IBAS EVA®
ITpumeuanue: IITP — moxkasarenb TeKyuecTH paciiaBa; Note: IITP — Parameter of melt fluidity;
* — 4% BBoga B I[I9H]I murenky Toamuaoi 30 MKM; * — 4% input in HDPE film of 30 microns thickness;
1 —TI9BI, // PAHP — moimaTuieH BLICOKOTO AaBJie- 1 -1I9BI, // PAHP — Polythene of high pressure (in
vus (B 2010 roay nocrasrku II9B]] B P® ynanu Ha 3% 2010 in Russian Federation the PAHP supplies fell by
u cocrasuiu 20,6 Teic. TonH. [Tocie yaemmesienus Ha 3% and equaled 20,6 thousand tons. PAHP started
BHeITHUX pbIHKaxX I[I9B]] cras magars B riene. Tonmuaa going down after it was reduced in price at foreign
mesmoana BEICOKOTO faBiaeHusd: oT 45 1o 100 Mmxm); markets. The thickness of cellophane of high pressure
2 — JITI9BI, // LLDPE — jinHeAHbBIN TOJUITUIEH BBICOKO- varies from 45 up to 100 microns);
ro JaBJieHus (0 CBOeH CTPYKTYpe HOL00eH IOJIUITUIEHY 2 — JITI9B]I // LLDPE — Linear polythene of high
uuskoro pasienus (II9H]I), HO ero MoJIeKyJIsIPHbIE [IEITH pressure (its structure is similar to polythene of low
uMeloT 6oJiee MHOI'OUYUCIEHHBIE U AJINHHbIEe 60KOBBIE OT- pressure (HDPE), but its molecular circuits have more
BETBJIEHUA); numerous and longer lateral branches);
3—TI9H] // HDPE — mosimsTujied HU3KOr0 JaBJIeHUA 3 —TI9H]I // HDPE — Polythene of low pressure (it is
(mpuMeHsieTCs 15 IPOUSBOCTBA PA3JINUYHBIX IIJIEHOK, applied in manufacture of various films, packages and
MAaKeTOB U APYTroil yIIaKOBOYHOM MPOAYKIIUY, ILJIEHKNA other packing production, film STRATCH);
CTPITY); 4 —TIII //PP — thermoplastic polymer, polyolefin class
4 —1III // PP — TepmMOnIacTUUHBIN IIOJIIMED, KIACC (it possesses stereoblock structure. Crystallizing PP was
mosuoJie(puHEI (06/I1aaeT CTePEeOPeryIAPHBIM CTPOe- invented in the early 1950s by independent groups in
aHueMm. Kpucrannusyiomuiicsa I1I1 6611 n3o6peTeH B USA and Europe);
"Hayase 1950-x romoB HezaBucuMmbiMu rpynnamu B CIITA 5>—9BA // EVA — ethylene vinyl acetate, high-molecular
u EBporme); compound. Polymeric brick eva (size 24x12x8 cm,
®—9BA // EVA - 3TujleHBUHUIAIETAT, BBICOKOMOJIEKY- weight 330 g, density 160 kg/m?).

JsApHOe coepnHeHne. Kupnuu moaumMepHsblil eva (pasme-
pom 24x12x8 e¢m, maccoit 330 r, maoTHOCTHIO 160 KI/M?).

(e e 77 C
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O6ecneuyeHne 6e3onacHbIX YyCNOBUIA
TPAHCNOPTUPOBAHNSA N XPAHEHUS
CTPOUTENbHLIX MaTEpnasnoB (LeMEHT,
LleMEeHTHO-MUHepanbHbIiA U Kepa-
MUYECKHNIA KUpPNWUY, OKOHHbIE PaMmbl,
asepu). Co3ganue cepuitHoro npom3s-
BOACTBA ruékoii cpegHe6apbepHoi
nonumepHoi ynakosku [2]. Pa3pa-
60TKa aKTyanbHa gna opmuposa-
HUS, TPAHCNOPTUPOBAHMNSA N XPAHEHUSA
TPAHCNOPTHLIX NAKETOB CTPOUTENb-
HbIX MaTepuanos

Ilenp mpoekTa: TPOU3BOACTBO T'MOKOM
MMOJIIMEPHOI YIIAKOBKU, MOIAU(PUIIHIPO-
BaHHO! HAHOKOMIIO3UTaMU COOCTBEHHOTO
IIPOM3BOCTBA.

ITonumepHBIe MaTepuaJbl OYAyT MO-
IU(PUITUPOBAaHBI HAHOKOMIIOBUTAMHU Ha
OCHOBe IIOJINMEPOB U KePaMUKU. ITHU MO-
IU(PUKATOPBI IPUAALYT KOHEUHOMY Ma-
Tepuaay TMOKOCTh M YIIPYTOCThH IIOJIHMeE-
POB, a TaK:Ke TBEPAOCTh, TEPMOCTOMKOCThH
1 YCTOMUYMBOCTD K M3HOCY, XapaKTepPHBIe
nnsa Kepamuku. HaHOKOMIO3UTHI OymyT
M3TOTaBJIUBATHCS 10 YHUKAJIbHOU TEXHO-
Joruu, paspaboranHoit 3A0 «Ypanmia-
CTHUK» COBMeCTHO ¢ MIHCTUTYTOM XUMUU
TBEPAOro Tejia m MexaHoxummum Cubup-
cxoro orgeaenus PAH.

B pesyisbTare peanmsarnuu mpoeKTa Ha
PBLIHOK BBIHJIeT ruOKasa OapbepHas MOJIU-
MepHas YIaKOBKA W BCIE€HEHHBIE IIOJIU-
MepHBbIE MaTepHuaJibl, MOAU(DUIITPOBAH-
HbIe HAHOKOMIIO3BUTAMU.

Cpor geiictBus mpoekta: ¢ 2009 mo
2015 rr.

Yuactuuku npoexra: POCHAHO, 3AO
«¥Ypanmraactuk»,3A0 « Ypanniaactuk-H»
(mpoekTHadA KoMmMIlauudA), I'pynmna Ju3uH-
roBeiX Kommnaauii «BUSHEC AJIBAHC»
u 6aHK 3eHUT ( B3sAJ Ha ceba (puHaHCUPO-
BaHUe JU3UHTa 000PyAOBaHUMI).

Nanobm

Maintenance of safe conditions

for transportation and storage of
building materials (cement, cement-
mineral and ceramic brick, window
frames and doors). Creation of
batch production of flexible medium-
barrier polymeric packing [2]. The
development is current importante
for formation, transportation and
storage of transport packages of
building materials

The purpose of the project is to pro-
duce flexible polymeric packing modified
by nanocomposites of own manufacture.

Polymeric materials will be modified
by nanocomposites based on polymers and
ceramics. These modifiers will give flex-
ibility and elasticity of polymers, as well
as hardness, heat- and wear- resistance
that characterize ceramics to a final ma-
terial. Nanocomposites will be made with
the use of the unique technology devel-
oped by Joint-Stock Company «Uralplas-
tic» jointly with Institute of Solid State
Chemistry and Mechanochemistry of the
Siberian Branch of the Russian Academy
of Science.

Realization of the project will result in
appearance of flexible barrier polymeric
packing and foamed polymeric materials
modified by nanocomposites at the mar-
ket.

Duration of the project is: 2009-
2015.

Participants of the project are: RUS-
NANO, Joint-Stock Company «Uralplas-
tic», Joint-Stock Company «Uralplas-
tic-N» (the design company), Group of
the leasing companies «BUSINESS AL-
LIANCE» and bank Zenith (financing of
the equipment leasing).

http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf
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duHaHCcHUpPOBaHNe TIPOEKTa: OOIIMit
oomxer npoexta — 2300 muH pyOJei,
B ToMm umciie or POCHAHO 826 muu py-
oseir (576 muaH pyOJeii — B ycTaBHOM Ka-
OUTaJ MPOoeKTHON KoMmnaHuu; 250 MJIH
pyOseii B Buzme 3aiima), ot SAO «Ypau-
IJIACTUK» — ABUKKMMOE UMYIIIECTBO U He-
MaTepuaJbHbIe AaKTUBBI, OIl€HUBaeMble
B 624 MutH pyOJeii.

IIpoekTHAsT KOMIIAHUSA — IIPUBJIEUEHUE
CTOPOHHEr0 ()MHAHCHPOBaAHUA B (opme

JU3WHTa nOpuodpeTaeMoro MIPOU3BOI-
CTBEHHOTO0 O0OPY/JOBaHWS HA CYMMY [0
850 murH pyOJeii.

ITanbl peaJnu3alun:

e 2009-2011 rr. IIpoBemeHume Hay4YHO-
WCCJIEOBATEIBCKUX ¥ OIIBITHO-KOHC-
TPYKTOPCKHUX PadoT 10 pa3zpaboTKe pe-
IEIITyP HAHOKOMIIO3UTOB U IPOAYKIIUY
Ha MX OCHOBe; IIpruoOpeTeHne 1 MOHTAaXK
HeoO0XoauMOTo 000pPYAOBaHUSA HA IIPO-
M3BOJACTBEHHOM ILJIOMIaJKe, PACIIOJIO-
skenHOU B CBepAJIOBCKOIT 001aCTH;

e 2011 rox. CepuiiHBIN BBLIITYCK HPOAYK-
nuu (1o 20 ThICAY TOHH B T'OJT);

e 2011-2014 rr. VYBenuueHUe [O0JU
OpenIpuATUA Ha POCCUMCKOM pPBIHKE
ru0Koi 6apbepHON YIAKOBKU 1 BBIXOJI
Ha MUPOBOM PHIHOK.

Xoa peanu3auum npoexra
no COCTOAHMIO HA CeHTA6pb 2009 r.

Haoamogparensusii coser POCHAHO
omo0puJ ydacTwe KOPIOpamuy B IIPO-
exTe B HosA0pe 2009 roga. ®AC omobpua
CO3aHNE COBMECTHOTO IIPEAIPUATUA
3AO «¥Ypammractuk-H» ¢ perucrpamnuein
B Exarepun0Oypre (utoub 2010 rozga).

I'pynna musuHTroBeIX KoMImaunuii « BU3-
HEC AJIBAHC» 3ak/rounsia JU3UHTOBBIE
COTJIaIlleHUs C TIPOEKTHON KOMIIaHUuen
«¥Ypammnactuk-H». Ilpeamer coramie-
HUs — JausuHr uminoptHoro (I'epmanHwusa,

Nanobm

Financing of the project: common bud-
get of the project - 2300 million roubles,
including: RUSNANO - 826 million rou-
bles (576 million roubles - in the autho-
rized capital of the design company; 250
million roubles in the form of the loan).
Joint-Stock Company «Uralplastic» —
personal estate and non-material actives,
which are estimated in 624 million rou-
bles. The design company is attracting
foreign financing in the form of the leas-
ing of industrial equipment to the sum
up to 850 million roubles.

The stages of realization:

e 2009-2011. Carrying out of research
and development works for creating
nanocomposites compounds and prod-
ucts on their basis; purchase and in-
stallation of the necessary equipment
on the industrial platform located in
Sverdlovsk area;

e 2011. Serial output (up to 20 thousand
tons per year);

e 2011-2014. Increasing of the enter-
prise share at the Russian market of
flexible barrier packing and entrance
into world market.

The State of the project realization
in September, 2009

RUSNANO supervisory council ap-
proved participation of the corporation
in the project in November, 2009. FAS
approved creation of joint venture Joint-
Stock Company «Uralplastic-N» with
registration in Yekaterinburg (June,
2010).

The group of the leasing companies
«BUSINESS ALLIANCE» concluded
leasing agreements with design compa-
ny «Uralplastic-N». The subject of the

http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf

K coaepXxaHuio



2012 - Tom4 - N21/2012 - Vol.4 - no. 1

Uranusa, Puaaaaausa) obOpPyIoBaHUA —
9KCTPY3UOHHBIX JUHUU PAa3IMIHOTO (hop-
mara, (uekcorpa(p)muecKo MedaTHOM
MAaIlluHbI, a TaK:Ke MAaIluH IJIsd Pe3KU U
IePEeMOTKHY MMOJIMMEPHBIX IIJIeHOK.

IlpogyKnmus mpoekTa: IJEHKAa, BBIITY-
CKaeMasl B paMKaX IIPOeKTa, OPUEHTUPO-
BaHa Ha cpenHe-0apbepPHYIO YIAKOBKY.
Tema razobapbepHBIX MaTePUAJIOB B MHO-
TOCJIOMHOM yIMaKOBKe KpaliHe aKTyaJIbHa
cerogHsa. HawmboJsiee IMepPCIEKTUBHLIMU
U BOCTPeOOBAaHHBIMU Ha PBHIHKE SBJIAIOT-
CA COIIOJIMMEPHI ATUJIEHA W BUHUJIOBOTO
cuupta (EVOH). HoBas mpoxykiiusa Oy-
JIeT 3aMeIlaTh Ha PBIHKe 0oJiee HOpOrue
TpaauIIOHHLIe OapbepHbIe MaTepPUuaJbl —
noauamuzn, EVOH, PVdC. IlomuBuuu-
aupeaxaopun (PVDC) o6iagaer mcKJio-
YUTEJbHO BBICOKMMHU U CTAOUJIBHBIMU
0apbLEePHBIMY CBOMCTBAMU II0 OTHOIIIEHIIO
K rasam.

KoukypeHTHBIEe IIpemMyIllecTBa JaH-
HOUM INPOAYKIINU: YJIAYUIIeHNEe TPOYHOCTU
Ha pacTsKeHue, MPoKoJ, yaap; yaydIie-
HUe 0apbepPHBIX CBOMCTB (IIPOHUIIaEeMOCTh
¥ CTOMKOCTB K BO3EMCTBUIO ITIapa, pacTBO-
puTesieii, apoMaToB, T'a30B); YJIyUIIIeHUE
TePMUUYECKHUX CBOICTB (MOPO30- U TEPMO-
CTOMKOCTh, CTOMKOCTh K CTEPUJIN3AIUN
¥ TOPEHUIO).

MoBbiweHUe IKCNNyaTaLNOHHbIX
XapakTepucTUK NONIMMEpPHbIX CTPOU-
TeNbHbIX MaTepuanos (0KHa, ABepHu).
CoBeplieHCTBOBaHUE NPOLECCA apMu-
pOBaHMA NONMMEPOB NYTéM BBEGHUA
HanoONHNTENei U BONOKOH, NOBbILLIE-
Hue mexta3sosoii agresun [3,4]

IIpu apmupoBaHUU ILJIacTMAacChl Ha-
MIOJIHUTEJAMU WUJIM BOJIOKHAMHU Merxkdas-
Hasd aire3us C IIOJITMEPOM ABJIAETCA KJIIO-
yeBbIM (paxTopoM. Ilo sTuM npuumHam

Nanobm

agreement is the leasing of the imported
equipment (Germany, Italy, Finland) —
extrusion lines of various format, flexo-
graphicprinting pressas well asmachines
for parting-off and winding of polymeric
films.

Products of the project: film being
produced within the limits of the project
is focused on medium-barrier packing.
Theme concerning gas barrier materials
in the field of multilayered packing is of
greatimportance today. There are copoly-
mers of etilen and vinylic spirit (EVOH),
which are the most perspective and want-
ed products at the market. At the market
it will replace more expensive traditional
barrier materials — polyamide, EVOH,
PVdC. Polyvinilidenchlorid (PVDC) pos-
sesses exclusively high and stable barrier
properties in relation to gases.

Competitive advantages: improved
tensile strength, resistance to puncture
and impact; improved barrier properties
(permeability and resistance to vapour,
solvents, aromas and gases influence);
improved thermal properties (frost- and
thermo- stability, resistance to steriliza-
tion and burning).

Increasing of operational
characteristics of polymeric
building materials (windows,
doors). Development of polymers
reinforcment process by introducing
fillers and fibers and increasing
interphase adhesion [3,4]

During the process of plastic reinforce-
ment by fillers or fibers interphase adhe-
sion with polymer is the key factor. For
these reasons, proper interphase adhe-

http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf
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COCTaBbI, COZIEepIKaIIie pasJInYHbIe TTOJIU-
Mepbl I HAOJHUTEJIU U MHOTOKOMIIO-
HEHTHBIA KOHEUHBIN ITPOAYKT, TPeOyIoT
xopoiieir mexxdasuoit aagresuu. Hoctur-
HYTh TaKO! aAre3wMy BO3MOXKHO IIyTEM
BBeIEHUA B IOJUMEPHYIO CMeCh HAHOMO-
0aBOK, CIIOCOOCTBYIOIITUX COBMECTUMOCTHU
MMOJINMEPHBIX MAaTEPUAJIOB C HAIIOJIHUTE-
JIIMHY ¥ COIIOJIMEPaMMU.

Takue mg00aBKM WCHOJB3YIOTCA TIPU
nepepaboTKe TEPMOILJIACTOB, KOMIIO3U-
MU W TEPMOPEaKTHUBHBIX MaTEpPUAaJIOB.
Hamomo6aBKu, [gelcTByIOIIMe Ha IIO-
BEPXHOCTH pasjeJa (a3, yMeHbIIAIOT 10~
BEPXHOCTHYIO 9HEPTHUI0 MeXIy (asaMmu,
cIocoOCTBYIOT 00Jiee TOHKOMY JAUCIIEPTHU-
pPOBaHMWIO KOMIIOHEHTOB B IIPOIlECCE CMe-
IMIUBaHUA, IPUBOIAT K YJIYUIIIEHUIO ajre-
3UU MeX Iy (pasamu.

C »aTOll IeJbl0 IeJIecoo0pasHO IIPU-
MEHUTh BBICOKOKAUECTBEHHBIE MEJIOBbIE
mobaBKku (KoHIleHTpaThl) ™Mapok U-cal
(FO-xax) Ha OCHOBe YJIBTPATOHKOAMCIIEPC-
HOTO KapOoHAaTa KaJbIlMA W HAHOKOMIIO-
suT Nano-cal (HaHOKaJ) HA OCHOBE HAHO-
JIVCIIEPCHOTO XWMHUYECKUH OCAXKJIEHHOTO
kapbOoHaTa KaJybliud. Bce yKasaHHBIEe Ha-
HOI00aBKU ABJIAIOTCA BBICOKOTEXHOJIOT Y-
HBIMUM IIPOAYKTaMM, UBTOTOBJIEHHBIMU II0
opurnHaJbHOM TexHoJsioruu B TaiiBaHe.

O6ecne4yeHne meponpuaTuii No oxpa-
He OKpyXaioweii cpeabl. Co3ganne
HaHONONMMEPHbIX MeMOpaH B Kaue-
cTee auddy3noHHoro 6apnepa ans
MOHOB arpecCUBHbIX OPraHN4ecKux
cpea Npu 04UCTKE CTOUHLIX BOA
npeanpUATUA CTPOMTENbHON MHAY-
cTpum [5,6,7]

Kax coobmuia mpecc-cay:xo6a POCHA-
HO, Bo Bragumupe [5] cocTosmacs Top:xe-
CTBEHHAA IePEeMOHUS 3aKJAAKU IIEPBOrO

Nanobm

sion is needed for compositions contain-
ing various polymers or fillers and mul-
ticomponent end product. It is possible
to achieve such adhesion by inclusion of
nanoadditives into polymeric mix. That
will favour compatibility of polymeric
materials and fillers and copolymers.

Such additives are used in processing
of thermoplastics, compositions, and
thermoreactive materials. Nanoaddi-
tives acting at phases interfaces, reduce
superficial energy between phases. They
provide thinner dispersion of components
during mixing. It leads to improvement
of adhesion between phases.

By this purpose it is expedient to ap-
ply high-quality cretaceous additives
(concentrates) of U-cal marks on the ba-
sis of a ultra thin calcium carbonate and
nanocomposite (Nano-cal) on the basis
of nanodispersed chemically precipitat-
ed calcium carbonate. All given nanoad-
ditives, are the hi-tech products which
are produced by original technology in
Taiwan.

Maintenance of environment
protective actions. Creation of
nanopolymer membranes as

a diffusion barrier for ions of
aggressive organic environments
during the process of sewage
treatment of the construction
enterprises [5,6,7]

RUSNANO’s press-cutting service
claimed that solemn ceremony concerning
installation of the first stoneinto the foun-

http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf
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KaMHs B (pyHIZaMEHT 3aBOJA II0 BBIITYCKY
MeMOpaH M MeMOpPaHHBIX Pa3denTeJIb-
HBIX MOZYJ€eM, UCIOJIb3YEMbIX IJIs OBITO-
BOM ¥ IPOMBIIILJIEHHOM OUUCTKY BOMIBI.

B MmeponpusTHY IPUHAIA YUACTHE IIeP-
BBI B3aMecTUTeJb TrybepHaTopa Biamu-
MHUPCKOM 00JIaCTH II0 IPOMBIIIJIEHHOCTH
U 9KOHOMMUYeCKOl nmosuTtuke Bradumup
Bepemennuko6, ynpaBiAKOIUNA AUPEK-
top POCHAHO Anexcandp Kondpa-
w086, reHepPaJbHBIN JUPEKTOP KOMIaHUU-
npousBoauTeada memopan « PM Hanorex»
Hean Bascenos.

Brom:xer mpoeKkTa, peajinsyemMoro Kom-
nanuenn «PM Hanorex», cocraBJideT
1927 muH pyOJseii, BKJIOUYaA COpUHAHCH-
poBanne POCHAHO B pasmepe 810 muH
pyOJeii. ComHBECTOPOM IIPOEKTa TaKiKe
BBICTYHHWJIA BJaAUMUPCKAs KOMIIaHUSA
3AO0 HTII «Bragumop», 6osee 10 Jer 3a-
HUMAIIAasACA MPOU3BOACTBOM MOJUMEP-
HBIX MeMOpaH, pa3/e/InTeIbHBIX dJIeMeH-
TOB X YCTAHOBOK HA UX OCHOBE.

Ilesbio mpoeKTa ABJISIETCA CO3JaHUE
B Poccuu coBpeMeHHOT0 BHICOKOTEeXHOJIO-
TUYHOTO IPOMBIIIJIEHHOTO IIPOU3BOICTBA
KOMIIO3UTHBIX YJIbTPA-, HAHO(pUIbTPAIIA-
OHHBIX ¥ 00PaTHOOCMOTHUUYECKUX MeMOpaH
U PYJIOHHBIX (PUIBTPYIONUX MOIYJIEH.

ITorpeburesn TPOAYKIIMN — WHIKWHU-
PUHTOBble KOMNIAHUU, IITPOU3BOASAIITE
CHCTEeMBI BOJOOYUCTKU [JId KOHEUHBIX
morpeduTeneii, a TaKiKe NPEeIIPUATUA
CTPOUTEJILHOM, XMMUUECKOH, (apmalies-
TUYECKOM U ITUIIEeBON TPOMBIIILJIEHHOCTH.

IInarupyercd, dUYTO  NOpegOIpPUATHE
morHocThio 2 500 000 M2 memOpaH u
200 000 moxmymeit B rox OymeT 3amyIleHO
B 2012 rogy.

«Unea mo cosgauuio B Poccuu KOHKY-
PEHTOCIIOCOOHOTO IIPOMBBOJACTBA MEM-
OpaHHBIX BJIEMEHTOB B IIPOMBIIIIJIEHHOM
MacIiTabe moAaBuaach ere B 80-x rogax, —
paccKasbIBaeT YIIPABIAMOIIANA AUPEKTOP
POCHAHO Anexcandp Koundpawoe. —

Nanobm

dation of the plant to produce membrane
and membranes dividing modules used in
domestic and industrial water treatment
had taken place in Vladimir [5].

The first deputy governor for indus-
trial and economic policy of the Vladimir
area Viadimir Veretennikov, RUSNANO
executive director Alexander Kondrash-
ov, director general of the company-
manufacturer of membranes «PM Nano-
tech» Ivan Bazhenov participated in this
event.

The budget of the project being real-
ized by the company «RM Nanotech»
is 1927 million roubles, including co-
financing of RUSNANO at a rate of
810 million roubles. Another co-investor
of the project is Joint-Stock Company
scientific and technological centre «Vla-
dipor» from Vladimir. For more than
10 years it is producing polymeric mem-
branes, dividing elements and installa-
tions on their basis.

The purpose of the project is to es-
tablish modern high-technological in-
dustrial production of composite ultra-,
nanofiltrational and reverse-osmosis
membranes and rolled filtering modules
in Russia.

Consumers of production — the engi-
neering companies producing systems of
water purification for end users, as well
as the enterprises relating to construc-
tion, chemical, pharmaceutical and food
industries.

The enterprise which capacity is
2 500 000 sq. m of membranes and
200 000 modules per year is planned to
be launched in 2012.

«The idea to create in Russia competi-
tive manufacture of membrane elements
in industrial scale appeared in the early
80’s — the executive director of RUS-
NANO Alexander Kondrashov says. —
Now, finally, we have an opportunity to

http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf
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Ceifiuac, HaKoOHEeI], MOSIBUJIACh BO3MOIK-
HOCTb IOCTPOUTH 3aBOJ, paboTaloninii Ha
COBPEMEHHBIX aBTOMATUYECKUX JIMHUAX
¥ OTBeYalolnii BCeM eBpPOIIeCKUM CTaH-
mapram. Biarogaps oOnITHMaJbHOMY CO-
OTHOIIIEHUIO IleHa /KauecTBo, K 2013 roxy
MbI PACCUUTHIBAEM 3aHATH BECOMYIO JTOJIIO
He TOJIbKO Ha POCCUIICKOM, HO 11 HA €BPO-
MMefiCKOM PBIHKE MeMOpaH» .

«IIpoeKT IO3BOJIUT pean30BaTh Ha-
paboTaHHBIN MOTEHITNAJ OTE€UECTBEHHBIX
paspaboToK B 00JIACTH ITPOM3BOACTBA MEeM-
Opad 1 MeMOpPaHHBIX YCTAaHOBOK. JTO pe-
aJIbHO — CO3[aTh BBICOKOTEXHOJIOTMUYHOE
Ipou3BOACTBO Ha Tepputopuu PP u mno-
TEeCHUTH C POCCUMCKOTO PhIHKA aHaJI0TuY-
HbIe TOBAphl 3apy0EsKHOT0 IIPOM3BOACTBA
3a CUET COIIOCTaBUMOTO uUjau 6oJiee BBICO-
KOTr0 KauecTBa U APYTIUX KOHKYPEHTHBIX
MIPENMYIIeCTB. OTO €CTh KOHKPETHBIN
BKJIAJ B MHHOBAIIMOHHOE Pa3BUTHE CTPA-
HBI», — OTMeYaeT reHepaJbHbBIA TUPEKTOP
«PM Hanorex» Hean Bascenoas.

Hanomem6paHbi [6]

KomOuHanmmus HeopraHMYEeCKHX HAHO-
YACTUIL U OPraHNYEeCKIX MOJIEKYJI II03BO-
JsIeT W3rOTaBJIMBATH HOBBLIE MaTepUAaJIbI
C VHUKaJbHBIMHU cBoicTBaMu. Hanpumep,
BHeJpeHNe HAaHOYACTUI[ B TOHKME IIOJIU-
MepHBIE IIJIEHKW IIPUBOAUT K CYIIIeCTBEeH-
HOMY YJIYUYIIIEHUIO X TePMOXUMUUECKUX
XapaKTEePUCTUK.

O0beMHasa OIS HAHOUYACTUI[ B TAKUX
KOMIIOBUTAX OOBIUHO MaJia, M OHHU pac-
IIOJIOJKEHBI APyl OTHOCUTEJBHO JIpyra
HeperyJsapHbBIM 00pasoM. ITO IIPUBOIUT
K TOMY, YTO OJHHHLIE IIOJMMEpPHBIE Iie-
IIOUKM, 00pasyiollue MaTPUILy, IIepemny-
TBIBAIOTCA MEXK Ty cO00Ii, BCJIEeICTBUE UeTO
IIPOYHOCTH KOMIIO3UTA IalaeT.

ABTOpPBEI PabOTHI NPUTOTOBUIN HAHO-
KOMIIOBUT, COOTBETCTBYIOIIUI ITPOTHUBO-
IIOJIOYKHOMY IIpeeIbHOMY CJIydalo.

construct a factory working by modern
automatic transfer lines and meeting all
the requirements of European standards.
Due to the optimal ratio price/quality
by 2013 we expect to occupy a powerful
share not only at Russian, but also at Eu-
ropean markets of membranes».

«The project will allow us to realize ac-
cumulated potential of domestic develop-
ment in the field of manufacture of mem-
branes and membrane installations. It is
possible to create hi-tech manufacture
at the territory of Russian Federation
and to press the similar goods of foreign
manufacture from the Russian market
due to comparable or higher quality and
other competitive advantages. It is the
real contribution into innovative devel-
opment of the country», — director gen-
eral of «RM Nanotech» — Ivan Bazhenov
pointed out.

Nanomembranes [6]

Combination of inorganic nanopar-
ticles and organic molecules allows pro-
ducing new materials with unique prop-
erties. For example, introduction of
nanoparticles into thin polymeric film
leads to substantial improvement of their
thermal and chemical characteristics.

The volume fraction of nanoparticles
in such composites is usually small, and
they are located with respect to each oth-
er in irregular way. It leads to the entan-
glement between long polymeric chains
forming a matrix. As a result of that —
the durability of a composite decreases.

Authors of the work prepared nano-
composite, corresponding to the con-
trary extreme case. In this case spherical
nanoparticles of Au form densly packed
quasibidimentional monolayer. They are

http://manobuild.ru/magazine/nb/Nanobuild_1_2012.pdf
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B HeMm chepuuecKkre HaHOUYACTHUIILI 30-
gora (Au) oOpasymoT IIJIOTHOYIIAKOBaH-
HBI KBasUJABYMEDPHBLIN MoHOcJo#. OHU
IIPOYHO CIIEIJIeHBI IPYT C IPYTOM IIOCPes-
cTBOM MoOJIeKyJ I nogekaHTuoia ([T).

Paccrosame mekay cocegHMMU HaHO-
yactunamu (1.7 HM) HAaMHOTO MEHBbIIIe UX
nuametrpa (6 HM), ¥ TOITOMY MOJIEKYJIBI
AT, coemuHsAOIMEe pasHble HAHOYACTU-
IIbI, HE IePeITyThIBAIOTC. JTO IIPUBOIUT K
3HAUYNTEJIBHOMY YBEJIUUYEHUIO ITPOUHOCTU
MoHOCJIOSA. Ecau Takoin MoHOCION cdop-
MUPOBATh Ha MOJIOKKEe, B KOTOPOU mpeJ-
BapUTEJILHO TIPOJEJIaHO KPYTJIOe OTBEep-
cTue uaMeTpoM ~1 MKM, TO Ha OTBEPCTUU
obpasyerca memOpaua (cm. puc. 1 u 2).

Nanobws%

strongly tied each other by means of mol-
ecules laurilmercaptan or dodecanethiol
(AT). The distance between neighbor
nanoparticles (1.7 nanometers) is much
less, than their diameter (6 nanometers)
and therefore molecules T connecting
different nanoparticles are not entan-
gled. This leads to considerable growth of
monolayer durability. If such monolayer
is formed on a substrate with round hole
of one micron diameter made befohand,
the membrane will form on the hole (see
fig. 1 and 2).

Gold nanoparticle

Puc. 1. CxemaTnueckoe nu3o00paskeHue MOHOCJIOS n3 HaHouacTul, Au u moaerya [T
(dodecanethiol), saxkpsiBaromero orsepcTue B mognoxke Si,N,

Fig. 1. The schematic image of Au nanoparticles monolayer and molecules of
dodecanethiol (/IT), closing the hole in substrate Si,N,

N3mepeHusi, BBINIOJHEHHBIE C IIOMO-
IIb}0 @TOMHOTO CUJOBOTO MHKPOCKOIIA,
IMOKa3aJii, UYTO TaKue MeMOpaHbI XOTh
U TOHKHE, HO OUYeHb IIPOUYHBIE: UX MO-
nyab FOHra B cpegHeM COCTaBJISIET OKO-
Jgo 6 I'lla. Bricokas mpoYHOCTh MeMOpaH
IIPEKPAaCHO COYETaeTCs C UX IJIACTUUYHO-
CTBIO: M3rU0 IIOJ IPSAMBIM YIJIOM BOJIM3U
KpaeB OTBEPCTUS MMEeT MEeCTO Ha JJINHE
~10 HEM (HECKOJBKO AMaMeTPOB HAaHO-
yactuir). MemMOpaHBI COXPaHAIOT CBOU

The measurements executed by means
of a nuclear power microscope, showed
that despite the thinness of the mem-
branes they are very strong: their elas-
tic modulus is in average about 6 GPa.
High durability of membranes is perfect-
ly combined with their elasticity. The
bend under the right angle takes place
near the hole edges at the length of 10
nanometers (several diameters of nano
particles). Membranes keep their elastic
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yIIpyTHe CBOMCTBA IPU HarpeBanuu (Me-
XaHWYeCKUe IOBPEKIEHUs II0CJe BO3-
IeNCTBUSA UTJIBI MUKPOCKOMIA OTCYTCTBY-
ot Br1oTh 10 T = 400 K).

Nanob%

properties under heating (mechanical
damages after influence of a needle of
microscope are absent until the tempera-
ture is T = 400 K).

Puc. 2. U300paskenne memopanbl Au/AT quamerpom 500 HM, MOJIydeHHOE METOIOM IMPOCBEYH-
BaIOIIeH 3JIeKTPOHHOI MUKpPOCcKonuu. TeMHast OKPYSKHOCTH Ha mepugepuu MeMOpPaHbI COOT-
BETCTBYeT BePTUKAJBHOI («HUCIIATAIONIEH » ) YaCTH MOHOCJIOS Ha KpaAX oTBepcTud (cM. puc. 1)

Fig. 2. There is an image of membrane Au//IT which diameter is 500 nanometers, received by
the method of transmission microscopy. Dark circle on periphery of membrane corresponds
to vertical («falling») part of monolayer at aperture edges (see Fig. 1)

IIpumeHeHne HaHOMOOABOK obeclieun-

BaerT:

e TIIOBBIIIIEHUE 3HKCILIyaTallUOHHBIX Xa-
pPaKTEePUCTUK IIOJIMMEPHBIX HATIOJHEH-
HBIX ¥ apMHPOBAHHBIX CTPOUTEJIbHBIX
MaTepuajoB (OKHA, IBEPU, 3aKJIaJHBIE
neTaiu);

® yJIy4YIlleHUE YCJIOBUI TPAHCIIOPTUPOBA-
HUA U XpaHEHUS CTPOUTEJIbHBIX MaTe-
pHAaJIOB U AeTajieil 3a CUET IIOBBIIIIEHUA
KayecTBa YNAKOBOYHBIX ITOJMMEPHBIX
IJIEHOK. ¥YBEJIMYEHUE CPOKA CJIYKOBI
U3IeJINI;

¢ BBIMIOJIHEHNE MEPOIIPUATUH IO OXPaHe
OKpYysKaroIeli cpeabl 3a CUET IPUMeEHe-
HUS HaHOMeMOpaH AJIg OYMCTKU CTOY-
HBIX BOJ IPEIIPUATUN CTPOUTEIHLHOM
UHIYCTPUH.

Application of nanoparticles provid-
es:

e increased operational characteristics
of polymeric filled and reinforced
building materials (windows, doors,
mortgage details);

e improved transportation and storage
conditions for building materials and
details due to improvement of packing
polymeric film quality. Increased
product service life;

e accomplishment of environment
protective actions due to application of
nanomembranes in sewage treatment
of construction enterprises.
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SCIENTIFIC AND TECHNICAL LITERATURE.
NANOMATERIALS AND NANOTECHNOLOGIES

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

Key words: nanocrystal alloys, nanoelectromechanical systems, sol-gel material
technologies based on nanodispersed silica, nanostructural materials.
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