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COMPLEX ACTIVATION IN PRODUCTION OF SILICATE COMPOSITES
KOMIIVIEKCHA AKTUBALISA Y BUPOBHULITBI CUJIIIKATHUX KOMITO3UTIB
Dotsenko J.V.] loyenxo IO. B.
c.t.s. / K.m.H.
Sydorova N.V. | Cuoopoea H.B.
c.t.s., as.prof / k.m.n., ooy.
Dumanskaya V.V. / /[ymancoka B.B.
c.t.S. / K.m.H.
Ooecvra depaicasna akademisi OYOisHUYmMea ma apximexmypu,
Ooeca, Hidpixcona 9, 65029
Odessa state academy of civil engineering and architecture,
Odessa, Didrikhsona str., 9, 65029

Anomauin: B cmammi obripynmoeana payionanbHicmb 3aCmMOCY8AHHA KOMRAEKCY Pi3HUX
suodie akmueayiii OpioHO3ePHUCMUX CUNIKaAMOOemOoHHUX cymiuell, Moougikosanux dobaskamu, o1
supoc’mm;mga CUTIKAMHUX KOMNO3UMIie Meni080J102ICHO2O meepc):'HHﬂ 3 HONINUEeHUMU
gracmueoCmAMU. 3acmocosati 6 KOMAIIEKCHIU akmueayii HACMynHi HU3bKOEHep2OEMHI Ul OOCIMYNHI
8UOU aKkmueayitl.: XimiuHa, Mexawoximiuna, mepmoakmusayis ma ix niosudu. Teopemuyno
O0OIPYHMOBAHO | eKCHEePUMEHMATLHO RIOMBEPOICCHO, WO PeCYNIOBANHS KOMNICKCOM PI3HUX 6Udi6
akmueayit I CYNYmMHIM IM MEXHONO2IMHUMU eheKkmamu, wo peanizoeyiomvcs 6 JIUmmvosill
MEXHON02IT OISl BUCOKOPYXAUBUX OPIOHO3EPHUCMUX CyMIiwel, 003601UMb OMPUMYSAMU CUNIKAMHI
KOMRO3UMU 3HUICEHOT eHeP2OEMHOCMI.

Knwuoei cnoea: cunikamui cymiuwi ma eupodu Ha ix OCHOBI, 61acmueocmi, KOMNIEKCHA
akmueayis, enepeoephexmueHicnms, KOMAIIEKC PI3HUX 6UOI6 AKMUBAYIH, MEnI080N02ICHe MBEPAIHHA,
B00HEBUI NOKA3HUK, AKMUBHICHTb, ONMUMI3ALIA.

BCTYIIL.

3apa3 0co0JIMBOIO MMOMYJSPHICTIO Ha OyAIBEILHOMY PHHKY KOPHUCTYIOThCS
cuiikatHl OeroHuM 1 BHpOOM HA iX OCHOBI, TOMY IO BOHHM BIJIPI3HSIOTHCA
€KOJIOTTYHICTIO 1 JOCTYNHICTIO CHUPOBMHHHUX MarepiajiB, MPOTE MOCTYNAKOThCS 3a
MOKa3HUKAMHU E€HEPro30epeKeHHs JIeIKUM Cy4acHUM MarepiasaM. ExoHoMisa eneprii
CbOFOJ],Hi PO3TIIAOA€ETECA K OJHA 3 HaMBa)KTMBIIIUX €KOHOMIYHUX HpOﬁJ’ICM, TaK K
EHEpreTMYHl BUTPATH CKJIAAAIOTh BEJIMKY YacTHMHY COOIBApTOCTI KOXHOIO BHJY
POJIYKIIII.

ABTOpH JOBCJIH MOJKJIUBICTD OTPpHUMAHHA CUJIIKATHUX KOMITO3HUTIB
TEIJIOBOJIOTICHOTO TBEPAIHHS 3 MIJBUIICHUMHU (DI3UKO-MEXAHIYHUMH Ta OY/1IBEJIbHO-
eKCIUTyaTallliHUMHK BJACTUBOCTSIMU 32 PaxyHOK 3aCTOCYBAHHSI KOMIUIEKCY PI3HUX
BU/IIB aKTHUBALIIM TA CYIYTHIX TM TEXHOJOTTYHHUX TTPOIIECIB Ta SIBHUIII.

OCHOBHMH TEKCT.

AxTuBauis y BUpPOOHMUTBI OyZAIBEIbHMX MAaTEpiajiB - HOBUHM MOIVIAJ] Ha
ekoHOMIIO. B 0aratpox BUMMaJAKax OTPpHUMaHHs JCAKUX BI/I,IIiB eHepFOC(beKTHBHHX
MartepiajliB  HEMOXUIMBO 0€3 J0/IaTKOBOro MoJApiOHeHHs (IOMelly) 1HEpPTHHUX
KOMITOHEHTIB Cy'MiIl_[i, BBCICHHSA ,II,OGEIBOK, 3aCTOCYBAHHA OOJaTKOBHUX TEXHOJIOT1H.
Tomy Ha cyuacHOMY eTami pO3BUTKY OyAIBEIBHOTO BHPOOHHMIITBA IIHPOKO
3aCTOCOBYIOTLCS Pi3HI BHM aKTUBALlil, IKa BBAXKAETHCS OJHUM 3 MEPCHEKTHUBHUX
METOJIIB, L0 CIIPUSiE€ PALliOHAJbHOMY BUKOPUCTAHHIO TPUPOAHUX 1 €HEPreTMUHUX
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pecypciB.

3anpornoHoBaHa KOMILJIEKCHA aKTUBALlls - 11€ MOCJIJOBHUI LIMKII PI3HUX BUJIB
AKTUBALI KOMITOHEHTIB B’SDKYYOro 1 CyMilll 1 BK/IKOYAE HACTYIHI BUIM aKTHBALIIN:
MEXaHOXIMIYHA: MEXaHIYHUU nomen 1 00poOka cymilll y BOJHOMY CEPEIOBHILI
3MilllyBaya-aKTUBATOpa; XIMIYHA: 32 PAaxXyHOK 3aMIHM IICKY TpErejioM, BBEICHHS
JYrOBMICHMX  J00QBOK; BBEJEHHS HErallleHOro BalHa 3aMiCThb  TallEHOro
(Jy>)kHO3eMesIbHA);  TepMiuHa:  TeIIoBoJioricHa  o0poOka mnpu  T=85°C i
aTMOC(EpPHOMY THUCKY 3aMicTh aBTOKJIaBHOI 00poOku (T=175°C i d=1Mmna) i 3a
paxyHOK ek30TepMii HeraweHoro BanHa (Puc.1).

Jlo BiAOMMX HEOJIIKIB CHJIIKATHUX MaTepialiB BIAHOCHTHCS: HU3bKa BOJO - i
BOTHECTIMKICTb 1 HEIOCTATHS JA0BroBiuHICTh. 3a qanuMu O.I1. Mueanosa-Ilerpocsna,
B.I. baOymkiHa - ontumanabHi 3HadyeHHs pH, ski  3a0e3neuyroTh BHCOKY
BO3/IyXOCTIHKICTb, MOPO30CTIMKICTb 1 JIOBIOBIYHICTH aBTOKJABHUX CHJIIKATHUX
OCTOHIB, TMOBUHHI 3HAXOJAMTHCS B Mexkax Bia 11.5 mo 12.5, Ha mnpakTtuil ueun
NOKAa3HUK HUKYUH.

., VA
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Puc.1. CxeMa KOMILIEKCHOI aKTUBALii

B poOoTi ajis miABUIIEHHS JIY’KHOCTI CEPE/IOBHINA BUKOPUCTAHO BaXJIUBUN
TEXHOJIOTIYHUNA NpPUIMOM - 3aMiHa ramieHoro BamHa Ha HeraweHe. [lopiBHSUIbHMIMA
aHajl3 aKTUBHOCTEH CyMilIe€d Ha ranieHOMY Ta HEraiieHOMY BarHl IOKa3aB, 110
AKTUBHICTD B'SDKY4OrO Ha HEralleHOMY BallHi MOPIBHSHO 3 aKTUBHICTIO B'SDKY4Oro Ha
raieHoMy BamHi Bijpi3HsieTbes Ha 11-18% mnpu ojHakoBOMy #Oro BMICTI.
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3acTocyBaHHs HEralleHOro BallHa HATOMICTb FAlICHOro i 301/IbIIEHHS HOro BMICTY B
2 pa3u y B'SHKy4OMY NPU3BOAUTL A0 miaBuiieHHs pH 3 9,1 no 9.8. Takum 4yuHOM,
JY)KHO3EMEJIbHAa aKTUBallis He 3a0e3rneuye pPEeKOMEHOBAHOIO PIBHS 3HAYCHb
pH>11,5.

[[i pe3ynbraTd TNOCHYXHJIA OOIPYHTYBAHHSM JUIS TPOBEACHHS JIYXHOI
aKTUBalli, sika 3/11ICHEHa BBEACHHSM JIyTOBMICHUX 100aBok. Jlis nigBumienHs pH
cymiliel BBe/IeH1 100aBKU JIyTOBMICHOTO PIAKOIO CKJa 1 Jiyru. AHaii3 iX BIUIMBY Ha
pH mnokazaB, 1o came crHijibHe BUKOPUCTAHHS LUX JIBOX /100aBOK 3abesrnevye
HeoOx1ane 3naueHHss pH>11,5. 30iabmenns S, Tpeneny Takox crnpusi€e 301IbLHIEHHIO
pH cymimi g0 5% B 3anexHocTi Bij Temrepatypu (puc.2a), 1o ClijJi BpaxoByBaTH
Npu MiA00p1 ONTUMAIBHOI KIJIBKOCTI JIyTOBMICHUX J100aBOK.

XiMiyHa aKTUBALliSl Y BUTJIS/I 3aMIHH MICKY TPEnesioMm € e()eKTUBHUM CIOCOOOM
MIJABUIIEHHS! aKTUBHOCTI CyMIIIEH 1, K TEXHOJIOTIYHHUM NMPUHOM, YACTKOBO CIpHUSE
3HUKCHHIO E€HEPrOEMHOCTI BMPOOHHUIITBA, WIO0 € BaXJIMBUM Yy Cy4aCHOMY
BUPOOHMIITBI.

MexanoximMiuHa axkTuBaiis (MOMEN CYyXHX PEUOBHUH 1 aKTUBAIS B BOJHOMY
CepeOBMILI 3MillyBaya-aKTUBAaTOpa) — L€ ILIE OJMH BAXKJIMBUI TEXHOJIOTTYHUN
OpuioM, SIKMH pOOUTH ICTOTHUM BIUIMB HA BJIACTUBOCTI cymimil. Ll axtuBaris
CHpUSIE MIJABUIICHHIO aKTUBHOCTI CyMillli 10 3 pasiB 1 MOMJIMBOCTI rOMOTEHI3alli 1
3HIKEHHS B'SI3KOCTI BHUTOTOBJICHOT cymimn jo 1,5 pasiB. Pojb MexaHOXiMI4HOI
O0OpOOKHU MPOSIBISIETECS TAKOXK B MOXKIIMBOCTI peajtizailli BakKJIMBUX TEXHOJOTTYHHUX
e(eKTIB, SIKI CyIIPOBO/KYIOTh JJaHUW BH/1 aKTUBAIIlT I caMe BOHA CTBOPIOE YMOBH /ISt
NPOBEACHHS PsJly HACTYNHHUX TEXHOJOIIYHMUX orepariii: 3abe3nedye MOKIUBICTh
BBEJICHHS Tpeneay 1 ApIOHO3EPHUCTOrO 3allOBHIOBAYa Ul NPOBEACHHS CIUIBHOL
akTuBauii 0e3 MiJABUIICHHS BOJAOTBEPIOrO BIJHOIICHHS; 3aCTOCYBAaHHS HEralleHOro
BamHa Ta 30UIBIICHHS HOTO BMICTY y BSDKyYOMY (32 paxyHOK BiJBEICHHS TeIUIa);
BBEJICHHS JIY)KHUX JI00ABOK B IMi/IBULIEHUX KIJIbKOCTSIX.

BaxxiuBuM BHJOM aKTHUBALll € TEPMOAKTHUBALllsl Ha CTalli I[ONEPEIHBOrO
BUTPUMYBAHHS 32 pPaxyHOK €K30TepMIYHOTO e€(EeKTy HerameHoro BarHa 1
TEPMOAKTHBALIISl B ymMoOBaX TerioBoJioricioi oopodku (TBO) npu T = 85+2 °C.
TepmoakTuBalis Ha cTajii MONEPeJHLOr0 BUTPUMYBAHHS 3a PAXYHOK 3aCTOCYBaHHS
HErameHoro BamHa 1 TepMoakTuBauiss B ymoBax TBO crnpusitiorh MiJIBULIEHHIO
MILIHOCTI J10 15 pa3iB y MOPIBHSIHHI 3 CyMilllaMH HA rauieHoMy BamnHi. MILHICTh npH
CTUCKY TICjsi nonepeaHboro ButpumyBanus 1 TBO Bcboro B 2-3 pasu BHIIE, HIK
MILHICTh TIPM CTHUCHEHHI CKJaJiB, TBepAilOYMX B H. y. OTxe, OCHOBHA pOJib
MIJABUIIEHHS MIIHOCTI TMPH CTHCHEHHI HAJEXKHUTh €K30TepMii HerameHoro BarHa,
OCKIJIbKM B pa3l 3aMiHM BMJly BallHa rall€HOro Ha HEralleHe aKTUBHICTh CyMIillll
moxe Oyt 30uibmiena a0 18%, a pH — no 5%, mo He moxe OyTH NPUYUHOKO
ICTOTHOTO MiJIBUIIEHHS MIIIHOCTI.

BUCHOBKM.

KomruiekcHa axkTuBauis 3QIHCHIOETBCS peai3ali€lo Pi3HUX TEXHOJIOTTYHHUX
NpUMOMIB 1 omepailiii, ki OOyMOBIIOIOTH NEPedIr MEXaHOXIMIYHUX, XIMIYHUX,
(G131KO-XIMIYHMX, TEPMIYHMX Ta IHIIMX T[POLECIB, MOB'A3aHUX 13 B3AEMOIIEID
KOMITOHEHTIB CyMilIl 3 ypaxyBaHHsSM CynyTHiX iM siBuill. CymnyTHI OCHOBHHUM
TEXHOJIOTTYHUM MPUIIOMaM Ta orepariisiM IpoLEeCH Ta SBUILA YHUHATh ICTOTHUI BILIMB
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Ha BJIACTMBOCTI CyMIillll Ta CHJIIKATHUX KOMIIO3MTIB Ha iX ocHoBi. Ha mijcraBi
NPOBEACHUX JIOCIIDKEHb pO3pO0JIEHO ONTHUMasIbHI CKJIaaM, SKI 3a0e3NevyroTh
OJIEpIKaHHSI CTIHOBUX BHPOOIB 3 MOJIMIIEHUMHU (Pi3UKO-MEXaHIYHUMHU 1 OyiBEIbHO-
eKcryaTaiiHumMu BaactuBocTsMU. EdextrHi noBHoTm O00Kku: Re,—B10, p=1350-
1400 kr/v’, F50, A=0.33 Br/mK, k,=1; nonarkosi xputepii sikocti: k;.=1,5 MIla-m
3 W=12%, £=0,3mm/m, pH~12. ITycrorini 610ku: Re,—B7,5, p=1250 xr/m’, F50,
A=0.3Bt/M'K, k,=1; nomartkoBi kpurepii: ki =1,3MIa-m™°, W=12%, &=02mm/Mm,
pH=12. VYmoBHo-eexTBHI MmoBHOTLI Onoku: R,—B12.5-15, p:l450—_15501{1“/M3,
F>35, 2=0.38 Br/m'K, k,;=0.95, nonarkosi kpurepii: ki=12MIla-m™>, W=13%,
e=0,3mm/m, pH=12.

Takum yuHOM, 3a paXyHOK KOMIUIEKCHOI akTHBallii 3a0e3rnedyeHa MOXKIJIMBICTh
OJIEPKAHHS KOMIIO3UTIB 3 MIABUIICHUMH (DI3UKO-MEXaHIYHMMU Ta OyaiBeIbHO-
EKCIIJTyaTallliHUMHU BJIACTUBOCTSIMHU 0€3 3HMIKEHHS 1X MIITHOCTI.
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Abstract. The work proves the rationality of combining different types of activations fine-
grained mixtures, modified by alkaline additives, for the production of silicate composite heat
curing with improved. Applied in complex activation following available types of activation:
chemical, mechanochemical and thermal activation and their subtypes. In this paper proposes a
mechanism of influence of a complex of different types of activations and associated technological
effects on the structure and properties of silicate composites of heat-to-humidity hardening
produced by injection casting technology, based on fine-grained highly mobile lime-silica mixture.

Keywords: silicate mixtures and products on their basis, properties, complex activation,
energy efficiency, complex of different types of activation, heat-to-humidity hardening, ph-value, the
activity of the mixture, optimization.
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