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Pestome. Ilensv. Pazsumue cogpemennozo 6emoHo8e0eHUss HanpagieHo Ha pa3pabomKy MHO2O-
KOMNOHEHMHbIX CUCMEM C UCNOIb308AHUEM MUHEPATbHBIX HOPOUKO8-HANOIHUMeNel 68 MOHKOOUC-
NEPCHOM COCMOAHUU O CO30AHUSL NPOYHBIX U 00JI208€UHbIX CIMPOUMENbHBIX KOMNO3Umog. Oonum u3
CAMDIX BANCHLIX (DAKMOPOS, BIUAIOWUX HA CBOUCMBA MHOSOKOMNOHEHMHBIX CUCMEM, SGIAEMC sl CO8-
Mecmumocms ee Komnonenmos. Paspabomka cospemeHHbIX 3pekmusnbix KOMNO3UmMos Ha OCHO8e
OECKIUHKEPHBIX GANCYUIUX WETIOUHOU aKMUBAYUUbe3yclo8Ho AGIAemcs akmyaivHou npooiemot. Me-
moowl. B ocHogy uccinedoeanull coeMecmumocmy MHO2OKOMNOHEHMHBIX BANCYUUX CUCEM NOJIOHCEH
COBPEMEHHDII MEeXHON02UYECKUL npuemM, CHOCOOCMBYIOWULL NOJIYYEHUIO NPOYHO20 U 00I208€4HO20 Ye-
MEHMHO20 KAMH3, 6e3 npumeHeHus: mpaouyuonHo2o0 nopmianoyemenma. Pesynomamol. Onexmpon-
HO-30H008ble UCCIe008AHUsSL U PEHM2eHODA308bl KAUeCE8EHHbII AHANU3 YeMEeHMHO20 KAMHs Oec-
KAUHKEPHO20 BANCYULE20 UWeNOYHOU AKMUBAYUU NOKA3A, YMO 8 UCCNedyeMOol MHO2OKOMNOHEHMHOU
HAnoJHEeHHOU cucmeme HNpUCymcmeyem 2uopoaIioMOCUTUKAMHAS Yeonumosas ¢hasa nepemenHo2o
cocmaea, YyCmaHoGieHo NpUcymcmeue Kaibyumd, Keapya, Oau3Ko20 K albOumy noneeo2o wnamad,
CII00, Yeonumos, & cocmase 3anoJHumelsi NPUCYmcmeyem Kanuuesvili nonegoul wnam. Bwvieoo. Pe-
3YILMamuvl NPOBEOEHHBIX UCCIE008AHULL NOOMBEPAHCOAIOM COBMECMUMOCTb 8CeX KOMNOHEHMO8 MHO20-
KOMNOHEHMHOU CUCMeMbl «MUHEPATbHBIU HOPOUWOK — ujenounol sameopumens — [IAB», a npeonacae-
Mblll MEeXHONI02UYEeCKULL npuem No360Um NOLYYamsb NPOYHbLIE U 00JI208€UHbIE CIPOUMEbHbIe KOMHO3U-
mbl NO OECKIUHKEPHOU MEXHON02UU, Oe3 NPUMEHEHUSI 00PO20 U IHEPLOEMKO20 NOPMIAHOYEMEHMA.

*Paboma evbinoiHeHa 6 pamKkax UCCIe008aHULl NO peanu3ayuu HayyHo2o npoekma Ne
05.607.21.0320. "Pazpabomka mexHonio2uu HO8blX CIMpOUMENbHbIX KOMNO3UMO8 HA OECKIUHKEPHBIX 651~
HCYWUX UTIOUHOU AKMUBAYUU C UCNONb308AHUEM HEKOHOUYUOHHO20 NPUPOOHO20 U 8MOPUYHO20 Cblpba”
nonyuusule2o no0oepicky Dedepanvrou yenesoul npozpammul «Hccnedosanus u paspabomxu no npuo-
PUMEMHbIM HANPABIeHUAM PAa38Uumus HayyHO-mexHoao2uiyecko2o komniexca Poccuu na 2014-2020 2o-
ovly. YVHukanoHwiil uoenmughuxamop coenawenus REMTFI60719X0320.

Knrwueswie cnosa: mmnocokomnonenmubvie cucmemsvl, NOpmIaHOYemMenm, WeloyHol pacmeop, 3a-
meopumenv, KpeMHUI, OP2AHUYECKAsL HCUOKOCTb, COBMECMUMOCHb, OKDEMHEHHbIL Mep2elb, MemAacuiu-
Kam Hampus
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BUILDING AND ARCHITECTURE

THEORETICAL BASIS OF COMPATIBILITY OF COMPLETELY-FILLED
MULTICOMPONENT BINDING SYSTEMS

M.Sh. Salamanova’?, S.-A.Yu. Murtazaev*?, D.K.-S. Bataev®, A.Kh. Alaskhanov*
M.D. Millionshchikov Grozny State Oil Technical University,
1100 H.A. Isaeva Ave., Grozny 364051, Russia,
2Kh. Ibragimov Complex Institute of the Russian Academy of Sciences (CI RAS),
221a Staropromyslovskoe highway, Grozny 364021, Russia

Abstract. Aim. An important direction in contemporary concrete science is aimed at the devel-
opment of multicomponent systems using mineral powder fillers in a finely dispersed state to create
strong and durable building composites. One of the most significant factors affecting the properties of
multicomponent systems is the compatibility of its components. Efforts on the part of leading scientific
institutes are aimed at replacing expensive and energy-intensive Portland cement with composite con-
crete products produced using mixed binders. In this context, the development of modern effective
composites based on clinkerless alkaline binders becomes an urgent problem. Methods. Studies into
the compatibility of multicomponent cementing systems are based on a contemporary technological
approach that contributes to the production of strong and durable cement stone, without the use of
traditional Portland cement. Results. Electron probe studies and X-ray phase analysis of concrete
produced using a clinker-free alkaline activation binder showed that the studied multicomponent sys-
tem contains a hydro-aluminosilicate zeolite phase of variable composition, as well as indicating the
presence of calcite, quartz, albite feldspar, mica, zeolites and potassium feldspar. Conclusion. The
results of the studies confirm the compatibility of all components of the multicomponent system com-
prised of mineral powder, alkaline coater and surfactant. The proposed technological method can be
used to produce strong and durable building composites with clinker-free technology avoiding the use
of expensive and energy-intensive Portland cement.

Acknowledgments. The work was performed as part of research on the implementation of scientific
project No. 05.607.21.0320. “Development of technology for new building composites on clinker-free
alkaline binders using substandard natural and secondary raw materials” which received support from
the federal target program “Research and Development in Priority Directions for the Development of the
Russian Science and Technology Complex for 2014-2020.” Unique identifier for the agreement RFMT-
FI160719X0320.

Keywords: multicomponent systems, Portland cement, alkaline solution, hardener, silicon, organic
liquid, compatibility, silicified marl, sodium metasilicate

BBenenne. DBOIONUS MMOSBICHUS U PAa3BUTHS, TAKOTO CIOXHOTO ¥ OJHOBPEMEHHO IPOCTOTO,
HCKYCCTBEHHOT'O KaMHsI, KaKk OETOH, SIBISETCS MPUMEPOM IMOMCKAa COBMECTHMBIX MAaTEPHAIIOB, HMEIO-
IIMX MaKCHUMAJIBHBIA 3()(EKT OT Takoro coveTaHus B CHCTEME M TEXHOJOTHH. Pa3paboTka HOBBIX
HAyYHBIX U METOAOJOTHYECKHX MOJXO0J0B B TAKOH MHOTO(QYHKIIMOHATHHON CHHTE3UPOBAHHON CHUCTE-
Me «COCTaB — MPOIIECC — CTPYKTYpa — CBOMCTBO» MO3BOJIUT HA BBIXOJIE MOJYUYNUTh HEJIOCTHIKUMBIC pa-
Hee IMOKa3aTeIN CTPOUTENbHBIX KOMITO3UTOB. M, 6€3yClIOBHO, OTHUM M3 CaMbIX Ba)XKHBIX (DaKTOPOB,
BIIMAIOIINAX HA CBOMCTBA MHOTOKOMITOHEHTHBIX CHCTEM, SIBIISIETCSI COBMECTUMOCTE MX KOMIIOHEHTOB.

W3BeCTHBI JOCTATOYHO YCHENIHbIE TEXHOJIOTHUECKUE PEIICHHS 3aa4 00ECIICUeHNs COBMECTH-
MOCTH WJIM CHIDKEHHS HECOBMECTHUMOCTH KOMITOHEHTOB O€TOHA: IIEMEHTHI, 3P (EKTUBHBIC B YCIOBUSIX
TepMOOOPaOOTKH; KOMIIOHEHTHI IMYIIIOJAHOBOTO JEUCTBUS NJsl HEHUTpamu3allii pPEeakiiu 3aroiHU-
TEb—IIEJI0Yb; CICIIHALHBIC TOOABKH, IPEIOTBPAIIAOIINAE YCAJKy, KOPPO3HIO apMaTyphl, BBICOJIO00-
pazoBanue u np. [1,3,5,7].

IMocTanoBka 3amaun. B HacTosIee BpeMs TEHICHIIMS Pa3BUTHsI OCTOHOBECHHS HaIlpaBJIcHA
HAa pa3pabOTKy MYJIBTUKOMIIOHETHBIX CHCTEM C HCIOJIb30BAaHUEM OWHApPHBIX TOPOIIKOB-
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HAlOJIHUTENIEH B TOHKOAUCHEPCHOM COCTOSIHMHM, ABYX- MM TpeX()pakIMOHHUPOBAHHBIX KPYIHBIX U
MEJIKUX 3aroyiHuTenei. Vcrnonp30Banne OETOHOB HAa YUCTOM IMOPTJIAHALIEMEHTE YTPAauMBaeT 3HAYU-
MOCTb, Mbl CTPEMHMMCS IIOJIy4aTh KOMIIO3UTHl HAa CMEIIAHHBIX BSUKYIIUX C HCIIOJIB30BAHUEM MUHE-
paNIbHBIX 100AaBOK Pa3IMYHOIO MPOUCXO0XKAEeHUS U BhicoK0d(dekTuBHbIX [TAB [2,4,6,8].

MHOIrOKOMIIOHEHTHOCTb CUCTEMBI — 3TO CIIOCOOHOCTh KOMIIJIEKCHOT'O NIPUMEHEHHsI TeTepOreH-
HBIX JHUCIIEPCHBIX CHUCTEM, C LENbI0O UX €IWHOTO B3aWMOJCHCTBHUSA, C yYETOM TaKuX (DaKTOpOB, Kak
cTpoeHue, Moposiorus, cocTaB, CBOMCTBA, yCIOBUS TBEPAECHUS, 00pPa30BaHUs CTPYKTYphl U (HOpMHU-
poBaHusi CBOMCTB. Cre1oBaTeNbHO, KK KOMIIOHEHT CUCTEMBI TOJDKEH OBITh MOMU(YHKIMOHATb-
HbIM. A TakoW aclekT, Kak (yHKLHUs, pelyCcMaTpUBAET UCXOJHOE Ha3HAYEHUE KOMIIOHEHTOB C yde-
TOM JAJIBHEUIINX U3MEHEHUH, IPOUCXOJAIIUX B PE3yJIbTaTe B3aUMOJACUCTBUS.

CoBMeCTUMOCTh MHOTOKOMIIOHEHTHOM CHUCTEMBI «IIOPTJIAHILEMEHT — XUMHUecKas Jo0aBKa»
CUMTaeTCs HanboJIee YacTO BCTPEUAOIEHCs B HACTOAIIEe BPeMs, TaK KaK COBPEMEHHOE OeTOHOBe/Ie-
HHUE OCBauBaeT HOBEHINE CynepriacTu(uKaTopbl Ha OCHOBE H(PUPOB MOIMKAPOOKCUIATOB U aKpUia-
TOB. MHOTOYUCIICHHBIE pa0OTHI B 3T0M obnactu [8,9,11-15] ycranoBwim ¢akT, 9TO COBMECTUMOCTh
HYXHO paccMaTpuBaTh, UCCIENysl PEOJIOTHUIO cMecel ¢ 100aBKaMu, MO MOKAa3aTeNi0 COXPaHsIeMOCTH
JIOCTaTOYHO TOJBUXKHBIX cMeceil. Eciu x13HecnocoOHOCTh OETOHHOM cMecH HE U3MEHSIETCs yepes 2-
3 yaca 100aBKy MOKHO CUUTATh COBMECTUMOIA.

Taxxe n3y4eHO BIMSIHHE MUHEPAJOTUYECKOrO0 U XMMUYECKOTO0 COCTaBOB MOPTIAHIEMEHTHO-
ro KJIMHKEpa, yAeIbHONU MOBEPXHOCTH, HETaTUBHBIX OKUCIIOB U JIp. (DaKTOPOB HA PEOJIOIMYECKYIO COB-
MECTUMOCTB, KOTOpPasi OCHOBBIBACTCS HA AJIEKTPOCTATHUECKOM W/WIIA CTEPHUYECKOM MEXaHW3Max B3a-
UMHOI'O OTTAJIKUBAaHUS YAaCTHUIl MOPTJIAHALEMEHTa, U3-3a aJCOPOUPOBAHHBIX HA MX MOBEPXHOCTH MO-
nexynax [TAB [16-20].

Bonpocel coBMECTUMOCTH KOMIIOHEHTOB MHOTOKOMIIOHEHTHBIX CHUCTEM 3a4acTyl0 SIBISIOTCS
IPOTHBOPEYMBBIMHU, U MOTYT HPOSIBIATHCS HeymnpasisieMble 3()()EKThl, TAaKOTo IJIaHa, KaKk 3aMeJIeH-
HO€ HapacTaHUE ITPOYHOCTHBIX MOKA3aTeled B Ha4yaJbHbIE CPOKU CXBaThIBaHMs, BEICOKOE BO31yXOBO-
BJI€UYEHUE U Tpouee. MHOrOKOMIOHEHTHbIE cucTeMbl «mopTinanauemeHT — [IAB» HocsaT BecbMma
CJIOKHBINA XxapakTep [21-25], 1 COBMECTUMOCTb MOXKHO OXapaKTepU30BaTh, Kak CIOCOOHOCTh YaCTHUI]
[TAB npu B3auMOJeiCTBUM C KOMIIOHEHTaMH IIEMEHTHON CHCTEMBbI ONpEAENsATh 3aJaHHble TEXHOIO-
TMUYECKUE CBOMCTBA (JOPMOBOUYHBIX CMecel 1 OETOHOB B T€UEHHE ONpeeIeHHOro BpeMeHu. Mccnenys
COBMECTUMOCTH «mopTtiananeMentT — [IAB» ¢ TepMokuHeTHYecKoi Touku 3penus [8,17,18] akneHt
YIETSAETCS COAEPKAHUIO B COCTaBE KIMHKEpa aIlOMUHATOB KAJbLUs, TaK KAK KIMEHHO OHO BJIMSET Ha
ctenieHb PpyHkunonupoBanus IIAB B cucteme. Takke oTMedaeTcs BIUSHUE CYIb(ATOB B KOMILJIEKCE C
IIOMUHATaMU Ha COBMECTUMOCTb C JJ0OaBKaMH.

B CIIA neiictByeT HopMaTuBHBIN gokymMeHT C1679-08 Ha omnpeneneHrne KMHETUKH MpoOIiec-
COB T'MJpaTalliy FUAPABIMYECKUX BsDKYIIUX cucTeM [10] Ha OIlEeHKY COBMECTUMOCTH MUHEPAJIbHBIX U
XUMHYECKHX KOMIIOHEHTOB C lIeMEHTaMu. B nanpHeiinieMm OynemM HaieaTbes, YTO BOMPOCHI UCCIIENO-
BaHUSl COBMECTMMOCTH MHOIOKOMIIOHEHTHBIX CUCTEM HaWIyT Pa3BUTHE TOrO HAIPABIICHUS, TEM Ca-
MBIM TIOBBICUTCSI TEXHOJIOTHYECKast 3(H(PEKTUBHOCTb.

Metoabl ucciaenoBaHusi. PacCMOTpEHHBIE BbIIIE MOAXO/bI TPAKTOBAIN BOIPOCH COBMECTH-
MOCTH MHOTOKOMITOHEHTHBIX CHCTEM «HOpTIaHAleMeHT — [IAB», HO ele 0JJHOM T0CTaTOYHO BAKHOU
Y MaJIOM3YYEHHOU SBISIETCA CHCTEMa «MHUHEPAJIbHBIN MOPOLIOK — menoyHoi pactBop — [TAB». Jlns
M3YYEHHUS BOIIPOCOB COBMECTUMOCTH HANIOJHEHHBIX MHOIOKOMITOHEHTHBIX CUCTEM ObLIN pa3paboTaHbl
pelenTypbl OECKIMHKEPHBIX BSUKYIIMX IIEJIOYHOW aKTHBAlMU. B KauecTBe MMHEPAJIbHOTO MOPOIIKA
UCIIONIb30BAIM  OKpEeMHEHHBIH Meprenb BeneHnckoro Mectopoxkaenuss Yeudenckoit PecnyGmuxu.
OxpeMHEHHBIN Meprelb, WIN OM0Ka, COCTOUT U3 Ollaja ¢ IPUMECSIMHU TIIMHUCTBIX MUHEPAJIOB, MUHE-
PANBHBIX 3€PEH U CKEJIETOB MUKPOOPTaHU3MOB, XUMHU4YecKui coctaB B %: CO, = 31,49; MgO = 0,41;
Al,O3=2,20; SiO; = 28,53; K,0 = 0,58; CaO = 35,92; Fe,03 = 0,86.

OKpeMHEHHBI Mepreib XapaKTepusyeTcsi cOaJaHCHPOBAaHHBIM cOCTaBOM. OIHOBpEMEHHOE
NPUCYTCTBUE KAJBIUTA U KPEMHE3eMa OJarONpUsATHO CKAXKETCS Ha CBOMCTBaX MHOTOKOMIIOHEHTHOM
CHUCTEMBI, HO TepMudecKkas oopaboTka mpu temmneparype 700°C cmocoOCTByeT mosrydeHuto ¢a3 nepe-

167


http://vestnik.dgtu.ru/

Becmuux [Jacecmanckoeo cocyoapemeennozo mexuuueckoeo ynusepcumema. Texuuueckue nayku. Tom 47, Nel, 2020
Herald of Daghestan State Technical University. Technical Sciences. Vol.47, No.1, 2020
http://vestnik.dgtu.ru/ISSN (Print) 2073-6185 ISSN (On-line) 2542-095X

MEHHOI'O COCTaBa, CXOKUX C MPUPOIHBIM MHHEpaaoM jJapHUTOM CaySiOy, 4TO yBETHMUUT MYIIOIaHO-
BYIO aKTUBHOCTh JTAHHOW MHHEPAJbHOW N0O0aBKHM, MPU B3aHMMOJACHCTBUU C LICIOYHBIM PAacTBOPOM H
BOJIOH.

N3yuenue yvactui tepMoakTuBupoBaHHoro npu temmneparype 700°C OKpeMHEHHOTo Mepres
METOJIOM 3JIEKTPOHHO-30HJ0BOM MUKpockonuu (puc. 1), mokasano, 4To CTPYKTypa 4acTHUIl IJIACTHH-
yaras (pa3Mep 4acTull MeHee 1-5 MKM), 4TO Ha MHOT'O MEHbIIIE YaCTHYCK MMOPTIAH IIICMEHTA.

! 10mKkm L

.00 - j - e

Puc. 1. Mukpodortorpadgus u 3HeproaucnepcHOHHbI MUKPOAHAIN3 OerM-HeHHOFO mepres 700 °C
Fig. 1. Microphotography and energy dispersive microanalysis of silicified marl 700 0C

JU1 IpUrOTOBJIEHUSI MHOTOKOMIIOHEHTHOM CHCTEMBI «T€PMOAKTUBUPOBaHHBIA Meprenb 700°C

— I'K)K-11 — mienmo4HOM aKTHBATOP», OBUIM MCIOJIb30BaHBI TOHKOIUCIIEPCHBIM IMOPOIIOK TEPMOAKTH-

BUpoBaHHOTO Meprens npu 700°C, ak THBUPOBAHHBIN METACUIUKATOM HATPUS, TaKkKe ObLIa UCIONIBb30-

BaHAa KpeMHUUOpTaHuuyeckas XUAKOCTh — MmeTmwicuiaukonat Hatpus (IKXK-11) mns ynydmenws

CBOMVCTB BSDKYILIEW KOMITO3ULIMH.

Uccnenyemblit 0Opasel] IEeMEHTHOTO KaMHsI OECKIIMHKEPHOTO BSKYIIETO IETOYHON aKTUBALUU
(BBII[A) xapakTepu3yercs OTHOPOJHON TOHKOKPHUCTANIMYECKOW pPABHOMEPHO-KPUCTAITHYECKON
CTpYKTypoi#i (puc. 2 B). [IpHCYTCTBYIOT OKpYTJIbIe 3aMKHYThIC ITOPHI ArameTpom 10 0.5-0.6 mm (puc. 2
a, 0). CpacTtanue 4acTHII 3aMOJHUTENS C [IEMEHTHOW MacCOW TECHOE WM C Pa3BUTHEM MHKPOTPEINH
10 TPaHUIIaM YaCTHII.

OOcy:xnenne pe3yiabtatoB. [lo pesynpTaramMm peHTreHo(pa3oBOr0 aHalu3a B IIEMEHTHOM
kamHe BBIIA ¢ ucnonp3oBanreM TepMOAKTUBUPOBAHHOTO Meprens mpu 700 C u MerTmicHIMKOHATA
HATpUS, YCTAHOBJICHO MPHUCYTCTBUE KBApIa, OJM3KOTO K AIbOMTY MOJIEBOTO IIMATA, CIIOJ, KabIUTA,
1EOoJUTOB (pHC. 3); B COCTaBE 3aMOJHUTENS MPUCYTCTBYET TaK)Ke KaJMeBbIN mojeBoil mmaT. Ciroabl
COOTBETCTBYIOT MYCKOBUTY.
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SEMHV: 20004V View fak 200 mm
Det BE 500 pm n'

a) 0)

Puc. 2. MuxkpocTpoeHre KOMIIO3ULMH HA OCHOBE TEPMOAKTHBHPOBAHHOI'0 MepreJist
Fig. 2. The microstructure of the composition based on thermally activated marl
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Puc. 3. Judpakrorpamma odpasua nementHoro kamis BBIIA ¢ ucnosb3oBanneM TepMOAKTHUBHPOBAHHOIO
mepressi npu 700 °C u TKK-11 B conocraiennu ¢ JaHHbIMH 62361 PDF-2. TpuBeennbie (pasbl cpaBHenus: A —
kBapl, b — kaasuur, B — ansour, /[ — myckosur, O — pussmmncur, Il — sxucmonaut, P — rapponnr, C - naparoHur.

Fig. 3. Diffraction pattern of a BVSChA cement stone sample using thermally activated marl at 700 ° C and
GKZh-11 in comparison with the data from the PDF-2 database. The comparison phases are as follows: A - quartz,
B - calcite, B - albite, D - muscovite, O - phillipsite, P - jismondite, P - garronite, C - paragonite.

LeonuTsl, pediaekcsl KOTOPBIX Ha JU(pakTorpaMme cinado MposiBIEeHbl B HHTepBaie 20 — 12-
13°, c1abo OKpHCTAIIN30BaHbI (YTO HOATBEPKAAETCS M PE3yIbTaTAMU SIEKTPOHHON MUKPOCKOIHH),
M0 PEHTTEHOCTPYKTYPHBIM MapaMeTpaM ONHU3KH K (GUIUTHIICUTY UITU TAPPOHUTY.

CrpykTrypa u coctaB nemeHTHOr0 kamHas bBII[A ¢ ucmons30BaHHEM TEPMOAKTHBHPOBAHHOTO
meprens ripu 700 OC u metuncnnuKonata HATpHs, OHOPOHbIE (pHcC. 4, Tadm. 1).

Taémmnna 1. CocTaB y4acTKOB IIeMEHTHOT0 KamMHsi, B Bec. %0
Table 1. The composition of the sites of cement stone, in weight. %

Cl‘IeKTp Na,O MgO A|203 SiOz K->0 CaO TiOz MnO FeO Htor
1 7.31 0.28 3.40 2655 | 251 | 24.18 0.09 0.06 0.75 | 65.13
2 6.56 0.37 2.30 25.28 | 2.64 | 28.53 0.21 0.84 | 66.73
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o
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F00MErn INETPOHNOS HIOBPINEINE 1

Puc. 4. CTpykTypa M y4acTKH aHAJH3a HeMeHTHOro kamus (Ab — ansdut, FSp — KanueBblil MoJ1eBOit
IIIAT)

Fig. 4. Structure and sites of analysis of cement stone (Ab - albite, Fsp - potassium feldspar)

['MaBHBIMH CTPYKTYypoOOpasyromumu (a3amMu (puc. 5) BBICTYIAIOT THAPATHl HATPHUEBBIX
ATFOMOCHJIMKATOB KabIus (Tabmn. 2, ananu3 1), 61u3Kue 1o cocTaBy K meontaM ¢assl (Tadi. 2, aHa-
au3 2), kKapOoHatel, BeposTHO, Takxke Ca(OH),.

Crnextp EDX

W

os 1 1.5 2 2.5 2 as a as s 55 s =5
Normes wians 1811 wen. Ky poop: 0.181 {12 wen.

=g

Puc. 5. ®a3pl 0CHOBHOIT Macchl
Fig. 5. The phases of the bulk
Ta6auuna 2. CoctaB ocHOBHBIX (a3, B Bec. % (MecTa aHAJIN3a yKa3aHbl Ha pHC. 5)
Table 2. The composition of the main phases, in weight. % (places of analysis are shown in Fig. 5)

Criextp Na,O AlL,O; SiO, K,0 CaO Uror
1 6.88 9.10 45.66 3.08 24.86 89.57
2 5.55 16.09 58.30 5.14 2.92 87.01
3 2.90 0.92 2.44 0.33 38.90 45.49

MecTtamu pa3BUTHI arperatbl THIPATHPOBAHHBIX BBICOKOKAJIBIIMEBBIX CHIIMKATOB (pHc. 6, 7,
Tab1. 3), BEpOSATHO, HCXOIHO JTAPHUTOBBIC.

Crnextpsl EDX

Wi

25 - a5 s =5 e
Mormes wiane 181 1 veen. Kypoop: 0164 (12 wen.

Tomxm =

Puc. 6. Cnexrpnl EDX ¢a3 ocHoBHoi#i Macesl QZ - kBapu
Fig. 6. Spectra of the EDX phases of the bulk Qz - quartz
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Crnextpsl EDX

norsen wieans 1376 wan. oy poop: 0.151 (5 wany =g

InexTposnoe MaoGR@teHne 1

Puc. 7. ®a3bl BICOKOKAJIbIUEBBIX THIPATHPOBAHHBIX CHJIMKATOB
Fig. 7. Phases of high calcium hydrated silicates

Ta6muua 3. CocTaB BHICOKOKAJIBLIHEBBIX (a3, B Bec. % (MecTa aHaIn3a yKa3aHbl Ha puc. 7)
Table 3. Composition of high calcium phases, by weight. % (places of analysis are shown in Fig. 7)

Criektp Na,O MgO Al,O3 SiO, K>0O CaO Utor
1 0.84 0.15 0.49 33.46 0.46 59.73 95.12
2 1.30 - 0.61 34.44 0.24 57.91 94,51

BeiBoa. [o pesynbratam peHTrenHodasoBoro aHanmsa B neMeHTHOM kamHe BBIIIA ¢ ncnomns-

0
30BaHHEM TepMoOakTHUBUpoBaHHOTO Meprens npu 700 “C u MeTWICHIMKOHATa HATpUs, OOHAPYKEHO
IPUCYTCTBHE KBapla, OJIM3KOIro K ajJbOUTY MOJIEBOIO IIINATa, CI0J], KaJbLUTA, EO0JUTOB, IO PEHTre-
HOCTPYKTYPHBIM HapaMeTpaM OJMU3KUX K QUILTUTICUTY WA TApPOHUTY.

B cocraBe 3amosiHMTENsT MPUCYTCTBYET TaK)Ke KalMeBbIM mojieBo mmat. Ciroabsl COOTBET-

CTBYIOT MYCKOBHUTY. P €3yJIbTAaTbl NPOBCACHHBIX I/ICCJ'IGIIOBaHI/Iﬁ HNOATBCPIKAAIOT COBMECTUMOCTDL BCEX
KOMIIOHEHTOB MHOTOKOMIIOHEHTHOH CHCTEMBI «MI/IHepaJIBHHﬁ IMOPOLIOK — HIGJIO‘-IHOﬁ 3aTBOPUTCIIb —
HAB», a npezmaraeMLIﬁ TEXHOJIOTUYECKHUI NIpUEM IIO3BOJIMT IIOJYYaTh IMPOYHLIC U JOJIT'OBEYHLIC
CTPOUTCJIbHBIC KOMITO3UTEI 110 6eCKHI/IHK€pHOﬁ TCXHOJIOTHH, oe3 IMPUMCHCHUSA JOPOro U SHCPro€MKO-
T'O IMOPTIIaHAICMCHTA.
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