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CTpouTtesibHbIe KOMMNO3UTbI C MPUMEHEHNEeM
HaHOCTPYKTYPUPOBAHHOIO BSXyLero Ha OCHOBe
CbIPbSl Pa3J/INYHbIX FTEHEeTNYEeCKNX TUIOB

Construction composites using of nanostructured
binder based on raw of varying genetic types

Bricokue sHeprosarparbl M OTpULIATETLHOE BIUSHUE Ha
5KOJIOTUIO TIPU MPOMU3BOJCTBE LIEMEHTA CTaBAT 3a1a4y CO3-
naHusi 3(PGhEKTUBHBIX OECKIMHKEPHBIX BSDKYIIHUX CHUCTEM,
Ha OCHOBE KOTOPBIX BO3MOXHO ITPOU3BOJICTBO CTPOUTEIIb-
HBIX MaTePUAJIOB Pa3IMYHOTO (PYHKIIMOHATLHOIO Ha3Haue-
HUS Y TATIA TBEPIACHUS.

VriybneHue 3HaHUI O CTPOSHUU 1 PYHKIIMOHUPOBAHUM
MIPUPOAHBIX OOBEKTOB Ha MOJIEKYJISIPHOM YPOBHE TTPUBEJIO
K pa3paboTKe OOIIeTeOpEeTUYECKOro Moaxoaa K MOJyYeHUIO
1 UCTIONb30BAHUIO NCKYCCTBEHHBIX MaTepUaJIOB ¢ HAHOPA3-
MEpHOI CTPYKTYpOIi [1] 1 OCHOB TEXHOJIOTUY UX MPOU3BOJI-
ctBa. B ocHOBe co3maHust OMHOM U3 TaKUX TEXHOJIOTUH Jie-
JKUAT TIPUHIATT (DOPMUPOBAHUS CTPYKTYPBI MaTepHaJIoOB, ITO-
JIy4eHHBIX TTO TEXHOJIOTUY BBICOKOKOHIIEHTPUPOBAHHOM BSI-
xyieit cyciensuu (BKBC). B naHHoii cucteme dopmupy-
eTcst oKoJto 10% yacTrIr HAaHOpa3MEPHOTO YPOBHS ITPH MeXa-
HOXMMUYECKOI aKTUBALIMU UCXOIHBIX MATEPUAIIOB.

PaccmarpuBaembie B paboTe BSDKYILME TIOTy4aroT MOKPBIM
m3MesbueHneM rnpu 60—80°C B onTUMaIbHOM 00JIaCTH 3HAUE-
Huii pH, No3BOJISIONIECH OCYILECTBISITh IIPOLIECC B YCIOBUSIX
TMIpeeSIbHON KOHLEHTPauKu (MaKCUMAJTbHOM Pa3kKIKeHUN) C
MocCIeyIolIel CTabUIM3alMeit CyCrieH3UU Mo PEOJIOrMYeCKOMY
TPUHLIMITY — MEXaHWYECKUM IPaBUTALIMOHHBIM TepeMelBa-
HueM. [1pr 3THX YCIIOBUSIX JOCTUTAETCS KaK TOIMAUCTIICPCHBII
3€pPHOBOI COCTaB, TaK Y HA3KOE CONECPXKAHUE CBSA3AHHOMN XU~
KOCTH, YTO SIBJISIETCSI ONPEETISIIOIIMM B OTHOIIIEHUM TUIOTHO-
¢ty (TIOPUCTOCTH), TIPOUHOCTHU M YCAIKU BSLKYIIETO [2].

OcHoBononaratomumu Tipu pazpadorke BKBC u pas-
HOOOpa3HbIX MaTepUajIoOB Ha UX OCHOBE, B TOM UMciie 6€300-
JKUTOBOW KEpaMMKU M OTHEYTIOPHBIX OETOHOB, SIBUJIUCH pa-
6otsI 1O.E. [MuBunckoro [3].

ITo crenmeHW NMPUMEHUMOCTU Ui TOJYYEHUSI CTPOU-
TeJbHBIX KOMIIO3UTOB ObLTM PAHXXMPOBAHbI BSIKYIIUE Be-
IIECTBA HA OCHOBE KPEMHE3EMHOTO WJIU aJTIOMOCUIMKATHO-
TO CHIPbS (CM. PUCYHOK).

BriepBbie uckitountenbHo 3¢hGeKTUBHAS POJb YabTpa-
IucIiepcHbIX Yyactull B TexHojorun BKBC u matepuanax Ha
UX OCHOBe ObLla yCTaHOBJEHA B [4], Toe OTMedanoch, 4TO
HaJM4ue B CyCleH3UM yactull pazmepom 10—30 HM Mo3Bo-
JISIeT MOBBICUTD [TOKa3aTeNu Mpeaesa MPOYHOCTH MPU U3THU-
0e oTMBOK Oosiee yeM B 10 pa3, a Takxe CyllleCTBEHHO yBe-
JINYUTH UX BOJOCTONKOCTbD.

OmHako HeIOCTaTKaMU CYCTICH3UM, TOJyYEeHHBIX IO
NAHHOMY CITOCO0Y, SIBISIETCSI MX HENOCTATOYHAsT CENMMEH-
TallMOHHAs! YCTOMYMBOCTh, HEOJAronpusaTHas st hopmo-
BaHUs U3EIUN, CUIbHASI TUJIaTaHCUSI, TOHWXXEHHAs Mexa-
HUYecKast IPOYHOCTh U3 10 TepMooOopaboTku [3].

The modern construction materials which are available
at the moment are to provide cost reduction and labor in-
puts in building process, they are responsible for decreasing
in mass of the buildings and structures and improving of it
heat insulation. The main task, therefore, is a technical and
economical fitting of competitive product types in order to
make a dominate position for more economically effective
of them.

Owing to high energy demand and negative impact on the
environment of cement production, the necessity in design
new materials on the base of cement-free binders, which a
non-hydration nanostructured binder (NB) of can be attrib-
uted to. NB is a new generation binder, applied for construc-
tion materials production. There are quartz sand, quartzitic
sandstone quartzite and perlite can be used as main raw ma-
terials in the cohesive system.

Free-cement nanostructured binder can be applied for
wide range in construction materials classification such as
foam-concrete, gas-concrete, micro reinforced cellular com-
posites and silicate materials.

Application of NB is endowed in optimal effect when
using of eco-friendly technology for energy effective con-
struction materials on the base on the free-cement binder to
produce.

Today, high energy costs in cement production as well as
negative impact of the process on the environment force to
creating new effective free-cement cohesive systems and the
construction materials on it base with different-purpose and
various curing types can be developed.

Extending knowledge of structure and performance of
natural objects at molecular scale led to development of ba-
sic approach to producing and application of synthetic ma-
terials with nanosized structure [1] and their production
principles.

A principle of structure formation of materials, obtained
with high concentrated binder system (HCBS) technology
underlays the conception of design the one of such a tech-
nology. In the given system it is near 10% of nanosized par-
ticles form in result of mechanochemical activation of raw
materials.

The binders studied in this work are produced by wet
milling process at 60—80°C in optimal pH level. All these
conditions provide the milling process with critical concen-
tration (max dilution) followed by suspension stabilization on
the rheological principal, which is a mechanical gravitation
mixing. At these conditions polydispersed granular composi-
tion as well as a low amount of bonded liquid is achieved. It is
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Panee ObUIM yCTaHOBJIEHBI 3aKOHOMEPHOCTH PETYIUPO-
BaHUS PEOJIOTMYECKHUX CBOMCTB U arperaTMBHOM yCTOMYM-
Boctu BKBC cunukaTHOro m ajtoMOCUIMKATHOTO COCTa-
BOB [5, 6]. [Toka3zaHa onpeaensioas pojib COAepKaHUS Ha-
HOJIMCIIEPCHBIX YacCTWIl B CMEIIAHHBIX BSDKYIIMX Ha HX
cBoiicTBa. [IpenyoxeH MPUHLIUIT ONITUMU3AIUM CTPYKTYPbI
maTpuyHoit ¢a3bl Ha npumepe BKBC, ocHoBaHHEBINM Ha
KOMIUIEKCHOM TIPOSIBJIEHUU TPEX MEXaHU3MOB BO3IEHCTBUS
Ha CUCTEeMY: CTPYKTYPHO-MeXaHW4YeCKOro, 3JIEKTPOCTaTH-
YECKOro, aicOpOIIMOHHO-COIbBaTHOTO. Bee 3To Mmo3Bosuio
pacimpuTh obsactu ucrnonb3oBaHuss BKBC, crano Bo3-
MOHbBIM MIPUMEHSITh UX B KAUECTBE aKTUBHBIX KPEMHE3EeM-
HBIX 100aBOK-MOAM(DUKATOPOB — HAHOCTPYKTYPUPOBAHHO-
ro moaudukaropa (HM) 1 0OCHOBHOIro BSIKYILIET0 KOMIIO-
HEHTa — HAHOCTPYKTypHpoBaHHOro Bskyiero (HB).

Cnenuduka texHonornu HB mo3BosisieT ucnosb30BaTh
B KaueCTBE OCHOBHOTO CHIPhEBOTO KOMITOHEHTA IIMPOKUIA
CMEKTP KPEMHE3EMHBIX U aTIOMOCWIMKATHBIX TTOPOJ TpU-
POIHOTO M TEXHOTEHHOTO IPOUCXOXIeHUs. BwIOGOp TOTO
WM MHOTO MaTepuasia OCYIIECTBIISIETCS C YYETOM JIOKaIr3a-
LIMM MECTOPOXAEHUI MOPOJ B PETMOHE, Ie TIaHUPYeTCs
OCYIIECTBJISITh TPOU3BOICTBO BSIXKYILIETO.

C TOYKM 3peHUs pacIIMPEHUs] ChIPbEBOI 0a3bl IS T10-
JIy4€HUsI HAHOCTPYKTYPUPOBAHHBIX BSIKYIIMX OCOOBIN WMH-
Tepec MPEACTaBIseT TMEPIUT — CKPBITOKPUCTALTMYECKAs
aJlIoMOCWIMKATHasI ByJIKaHU4YecKas mopoja [7].

OCHOBHBIMU TOCTOMHCTBAMU HAHOCTPYKTYPUPOBAHHO-
TO BSIKYILETO SIBJISIIOTCSI HU3Kasi C€0eCTOMMOCTb U BbICOKASI
TeXHOJIOTUYHOCTh. Hu3Kasi cebecToMMOCTh 0OO0YyCIOBICHA
JIOCTYITHOCTBIO U IMPOYaiiIIIeil pacIpOCTPaHEHHOCThIO MU~
HEpaJIbHOTO CHIPbsI JIJIS €T0 MPOU3BOJICTBA U, KaK CIICICTBUE,
MHUHUMAaJIbHBIMUA TPAHCITOPTHBIMU PacXOdaMu, OTCYTCTBUEM
9Hepro3arpaT Ha BEICOKOTEMIIEPATYPHYIO 00pabOTKY CHIPhS
MpY MPOU3BOACTBE BSIKYIIETO U HEOTPAHUYEHHBIM CPOKOM
XpaHeHHUs. BricoKasi TEXHOJIOTMYHOCTD CBSI3aHa C YHUKAJIb-
HBIMU CBOMCTBaAMU ITPU HU3KOM BOAOMIOTPEOHOCTH 1 3HAUU-
TEJIBHBIM TeMITepaTypHBIM MHTEPBAJIOM SKCTUTyaTal|u.

B Hacrosiee BpeMs pa3paboTaH psii MaTEpUAIOB C MC-
MOJb30BaHUEM HAHOCTPYKTYPMPOBAHHOTO BsIKylero. B
YaCTHOCTU, MPEMTOXKEHbI COCTaBbl CUJIMKATHBIX aBTOKJIaB-
HBIX TIPECCOBAHHBIX MaTEpHAaJIOB C UCITOJIb30BaHEM HAaHO-
CTPYKTYPUPOBAHHOTO MOAUMUKATOpa, MO3BOJISIONINAE MO-
JIy4aTh M3AETUS C TIPENejoM IPOYHOCTU TPU CXATUM O
40 MIla, Mmopo3ocTOiKOCThIO 10 75 1UKII0B [8, 9].

Hcnonp3oBaHue HAHOCTPYKTYPUPOBAHHOIO MOAUGU-
KaTopa MOBBIIIAeT B 1,5 pa3a MpOYHOCTb MPU CKATUU ChIP-
11a, 4TO TTO3BOJISIET BBHIMYCKATh 3((PEKTUBHBIE BBICOKOITY-
CTOTHBIE M3/IEJIMS C TIOBBIIIEHHOW JOJITOBEYHOCTHIO, a TaK-
XK€ OKpallleHHbIE CUJIMKAaTHBIE MaTepuasbl, o0Jamaroliue
MOBBIIIEHHON LIBETOCTOMKOCTBIO MPU IJIMTEIBHOM BO3IEH-
CTBUU OKPYXAIOILECH CPEbl.

Cneundurka HaHOCTPYKTYPHMPOBAHHBIX BSDKYIIMX TO-
3BOJISIET PEKOMEHI0BATh UX [IJISI TPOU3BOJCTBA TEILTIOU30JI51-
LIMOHHBIX U KOHCTPYKIIMOHHO-TETJIOU30JISILIMOHHBIX SUeH-
cThiX 6eToHOB. [Toy4eHHbIN TTEHOOETOH UMEET TIOTHOCTh
300—900 xr/m>; mpoyHOCTb Mpu cxatun 3—12 MIla; ko3d-
unuent rernonpoBogHoctu 0,08—0,12 Bt/(M-°C); k0ad-
uument naponponunaemoctu 0,23—0,14 mr/(m-u-I1a);
CcOpOLIMOHHYIO BiiaxkHOCTh 6—10%. I1pon3BoacTBO NeHOOEe-
TOHA Ha OCHOBE HAHOCTPYKTYPHUPOBAHHOTO BSIKYILETO ITO-
3BOJISIET YIPOCTUTDH, YACIIEBUTb M TIOBBICUTH 3(h(MEKTHB-
HOCTb TEXHOJIOTUYECKOTO Mpoliecca 3a CUeT CYIIEeCTBEHHOTO
COKpalleHUs1 CPOKOB M3rOTOBJIEHUsI NMEHOOETOHHBIX U3MIe-
JIUA C YJIYYIIEHHBIMU TEXHUKO-3KCILIyaTAllMOHHBIMU U
Terutou3ndeckuMu xapakrepuctukamu [10, 11].

Pa3paboTaHbl KOMIMO3UIIMOHHBIE BSIKYIIIHE C UCTTOTb30-
BanueM HB, 4To crocoOcTByeT IOBBIIIIEHNIO aKTMBHOCTU
BSIKYIIETO 10 35% mpu 9KOHOMMU KJIMHKEPHOM COCTaBJISI-
torieit 1o 50%. IpupocT MPOYHOCTH MPU BBEACHUU O0BSIC-
HsieTcsl (hopMUpoOBaHUEM 0oJsiee TUIOTHOM CTPYKTYpHI lie-
MEHTHOTO KaMHs. [1pr 3TOM 0COOGEHHOCTBIO CTPYKTYPHI 1ie-

HAYMHO-MeXHU4eCKUil U npou3800CEeHHbLIL HCYPHAN Q POVIIED]

a determining factor if we speak about density (porosity),
strength and shrinkage of the binder [2].

It is reputed the works of Y. E. Pivinsky [3] are the fun-
damental research of HCBS technology and different mate-
rials on its base including unfired ceramic and refractory
concretes.

In order of application for construction composites to
produce, cohesive systems on the base of silica and alumino-
silica raw were classified (Fig.1).

For the first time, the exclusive effectiveness of ultra-
sized particles in the HCBS technology and the materials on
its base was found in work [4], Herein, it is determined the
present of particles in the range of 10—30 nm in the suspen-
sion allows increasing in bending strength of samples over
10 times and improving their water resistance significantly.

Disadvantages of the suspension produced with this
method, however, is their low sedimentary stability, low
mechanical strength of items before it heat treating and high
dilatancy which has unfavorable effect in molding pro-
cess [3].

By recent researches, the principles of control of rheo-
logical properties and aggregative stability of HCBS based on
silica and aluminosilicate raw [5, 6]. A dependence of nano-
sized particles concentration in complex binders on it char-
acteristics was shown. A principle of structural optimization
of the matrix (by the example of HCBS) was suggested, which
based on appearance of third mechanisms influenced the
system: structural-mechanical, electrostatic and adsorptive-
solvate. All of this led to extension of a field of application of
the HCBS. It became possible to use one as an active silica
modifier, that is, nanostructured modifier (NM) and a main
binder component — nanostructured binder (NB).

The specificity of NB technology allows using wide range
of natural and industrial silica and aluminosilicate rocks as a
base raw component. A choice of any given material can be
made in view of regional location of minerals used, where the
binder production is planned.

From the viewpoint of raw materials source extension to
produce nanostructured binders, it is of special interest is
perlite, that is, a cryptocrystalline aluminosilicate volcanic
rock [7].

The main advantages of the nanostructured binder are
low cost and high workability. The low cost motivated by
availability and widespread distribution of raw for its manu-
facturing and as a result, by fewer transportation costs, no
energy costs for high temperature treatment of raw during the
binder production and unlimited stock life. High workability
occurs due to unique binder’s properties at low water demand
and wide range of exploitation temperature.

A set of NB-based materials have developed today. In
particular, the silicate autoclave NB-based pressed material
compositions are offered, that stress strength is 40 MPa,
about 75 freeze-thaw cycles. Application of the nanostruc-
tured modifier leads to increasing in stress strength of green
body is 1,5 times [8, 9]. That would allow production of high
porosity items with high durability as well as colored silicate
materials to produce, which have a high color resistance un-
der long time environmental impact.

Specific properties of the NB make it possible to be rec-
ommended for heat-insulation and construction-heat-insu-
lation cellular concretes production. The foam concrete
obtained with density of 300—900 kg/m>, compressive
strength of 3—12 MPa, coefficient of thermal conduction of
0,08—0,12 Wt/(m-°C), vapor permeability coefficient of
0,23—0,14 mg/(m-h-Pa), sorption humidity of 6—10% re-
spectively. Production of foam concrete on the base of the
nanostructure binder allows simplifying, reducing the price
and increasing efficiency of the operating process because of
production time decrease of the foam concrete with im-
proved operational and thermo-physical characteris-
tics [10, 11].
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Jokaaanl V MeXXayHapoaHO¥ KOH(epeHIHn

«HaHOTEeXHOJO0THH A1 IKOJOTHIHOTO0 H J0JITOBEYHOr0 CTPOHTEILCTBA», 23—25 MapTa, Kanp

MEHTHOro KamHsi ¢ HB sBisiercst cyliecTBEHHO MeHbliee
KOJIMYeCTBO MUKpOTpeliuH [12, 13].

B ycinoBusix pa3BuTHsi U OBICTPOTO POCTa MOHOJIMTHOTO
U MaJIO3TaXkKHOTO KOTTEIKHOTO CTPOUTEJILCTBA SIUEUCThIC Oe-
TOHBI SIBJISIIOTCSI MIEPCIIEKTUBHBIM MaTepUAaJIOM JIJISI CO3MaHMS
3¢ dEKTUBHBIX CTEHOBBIX KOHCTPYKIIMiA. BbIsBIeHO, YTO
ONTUMAaJIbHBIMA 3€pHOBOM COCTaB, BBICOKAS MOJUAUCIEPC-
HOCTb TBepaoii (pasnl, peosornyeckue cBoiictBa HB oxa3bi-
BalOT TOJIOXKUTEJIbHOE BIMSIHME Ha (hopMUpPOBaHME palvo-
HaJIbHOM STYEUCTOM CTPYKTYpPbI TEIJIOU3OJSILIUOHHbBIX OETO-
HOB 1 UX TEXHUKO-3KCIUTyaTallMOHHbIE XapaKTePUCTUKU.

Hcrnonb3oBaHre HAHOCTPYKTYPUPOBAHHOTO BSIKYILETO
TIpY TTOJTYYEHUH TETUTOM3OJISILIMOHHBIX STYEUCTHIX KOMITO3H-
TOB TO3BOJISIET OCYILECTBISATh HalpaBieHHOe (HOopMUpOBa-
HUE CTPYKTYPhI STYEUCTBIX OeToHOB. [lojydyeHue paiuo-
HaJIbHOI TIOPUCTOM CTPYKTYPhI TEIJIOU3OISIIMOHHBIX MaTe-
pUaJioB SIBJISIETCSI OCHOBOIIOJIATAIOIIUM TIPU TTPOU3BOJICTBE
STYEUCThIX OETOHOB, BIUSET Ha (DYHKIIMOHATbHbBIE TTOKa3a-
TeW KadecTBa MBI, 00ecreuynBaeT CHIDKEHHE TeIIo-
MMPOBOTHOCTY MaTepuaja 0e3 3HAUUTETbHOTO YMEHbBIIEHUS
MPOYHOCTHBIX XapaKTEPUCTHUK.

IIpumenenue HB mo3Bossier mosiydarh MaTepualibl C
ONTHUMAJIBHOM STYEMCTOM CTPYKTYpPOM, KOTOpasi XapaKTepusy-
€TCsl PaBHOMEPHO pacrpeieeHHbBIMU, TOJUAUCIIEPCHBIMU,
3aMKHYTBIMU, 1e(OPMUPOBAHHLIMU B TIPAaBWJIBHBIE MHOTO-
TPAaHHUKM C TJISTHIEBOW TMOBEPXHOCTHIO MPUIIOPOBOTO CIIOS
TopaMu, pa3ieIeHHbIMU TOHKMMU TJIOTHBIMU OJMHAKOBBIMU
M0 CEYEHUIO MEXITOPOBBIMU TEPEropoaKaMu. YMeHbILEHUE
MOPUCTOCTH MEXTIOPOBOI MEPEropoJKy 00YCIOBIEHO HAIU-
yreM HaHoaucnepcHbIX yactull B HB 1 popmMoBouHBIX crcTe-
Max Ha ero ocHoBe. [1pu ucronp3oBanuu HB gacTuiisl MuHM-
MaJIbHBIX pa3MePOB PACIIOIaraloTcsl B 3a30pax MKy OTHOCH-
TEJIbHO KPYMHBIMU YAaCTULIAMM MaTPUYHON CUCTEMBI, UTO
CITOCOOCTBYET CO3IaHMIO TOHKOI MJIEHKW MUHEpaIU3aTopa Ha
TTOBEPXHOCTHU BO3MYIITHOTO Iy3bIpbKa.

O60cHOBaHa MOBBIIIEHHAST OTHECTOMKOCTD CTPOUTETbHBIX
KOMITO3UTOB ¢ TipuMeHeHneM HB, KoTopas cBs3aHa ¢ cocTa-
BOM U TUTIOM TBEPIEHUS BSLKYIIIETO, CKITIOUAIOIIETro TUIpa-
tauuio [11]. IIpu Bo3meicTBUM Ha MaTepuall TeMIIepaTypbl
cBbitie 1000°C ero nMpoYyHOCTh BO3pacTaeT, YTO OOYCIIOBICHO
MPOTEKAHUEM KPUCTAJUIU3AIIMOHHBIX MPOIIECCOB C y4acTUEM
KPEMHE3EMHBIX 1 ATIOMOCWIMKATHBIX COCTABJISIOIIMX.

Pa3paboTka 1 mpuMeHeHe HOBOTO TUIA HAHOCTPYKTY-
PUPOBAHHOTO BSIKYIIETO JAET BO3MOXKHOCTh CYIIECTBEHHO
CHU3UTH JHEProeMKOCTh IMPOU3BOJACTBA MCKYCCTBEHHBIX
KOMITO3UTOB.

PaGoTa BbIMOJHEHA TIpUu (UHAHCOBOW MOIIEPXKKE:
MuHucTepcTBa 00pa3oBaHms 1 Hayku Poccuiickoit Denepa-
LIMU, TOCYAapCTBEHHBII KOHTpaKT 16.740.11.0770, cornaiie-
nue 14.B37.21.0930, rocynapctBeHHoe 3agaHue 3.4601.2011.

KiioueBble cJI0Ba: HaHOCMpYKmMypuposawHoe escyujee,
syeucmole OeMOHbl, ABMOKAABHBIE MAMEPUANbL, CHPYKITYPOO-
bpazoearue.
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The NB-base composite binders have developed. It pro-
vides enhancement of the binder chemical reactivity to 35%,
while, the saving of clinker component to 50%. Increasing in
strength when adding of NB can be explained with occur-
rence of more compact structure of cement stone. At the
same time, the singularity of the structure involving NB is
much less quantity of microcracks in [12, 13].

In the terms of development and rapid growth of mono-
lithic and low cottage construction cellular concretes are a
perspective material for creation of effective walling. It is re-
vealed that the optimum grain structure, high polydispersion
of a solid phase, rheological properties of the NB have posi-
tive effect to formation of rational cellular structure of heat-
insulating concrete and their technical and operational char-
acteristics.

Using of nanostructured binder when receiving heat-in-
sulating cellular composites, allows carrying out the directed
formation of structure of cellular concrete. Receiving rational
porous structure of heat-insulating materials is a fundamental
task when production of cellular concrete. It influences func-
tional indicators of product quality, provides decrease in heat
conductivity of a material without considerable reduction of
their strength characteristics.

Application of NB allows to obtain materials with opti-
mum cellular structure which is characterized by evenly dis-
tributed, polydispersed, locked, deformed in the correct
polyhedrons porous, with a glossy surface of the near-porous
layer, divided with thin dense interporous partitions-walls.
Reduction of porosity of an interporous partition-wall is con-
ditioned by existence of nanodispersed particles in NB and in
moulding systems on its basis. When using N B the particles of
the minimum sizes, located in gaps between relatively large
particles of matrix system that promotes creation of a thin
film of the binder on a surface of an air bubble.

The increased fire resistance of construction composites
with application of NB which is connected with structure and
curing type of the binder, excluding hydration [11] is proved.
Thermal impact on material at temperature over 1000°C, its
durability increases, that is caused by course of crystallization
processes with participation silica and aluminosilicate com-
ponents.

Thus, development and application of new type nano-
structured binder and technology when construction mate-
rials production will make possible to reduce energy de-
mand in production of synthetic composites significantly
for nanomaterials in industrial and civil engineering to be
produced.

The research work is accomplished under the support of
Ministry of Education and Science of the Russian Federation:
theStatecontract 16.740.11.0770, Agreement 14.B37.21.0930,
governmentcontract 3.4601.2011.

Keywords: nanostructured binder, aerated concretes, struc-
turization, autoclave materials.
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