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Pedepar:

1. Po6oTa mpucBsiieHa po3poOlli CKIaay Cyxoi CyMilli 1711 OTPUMaHHS TEIJI0i30IsLiiHOrO TOHKOIAPOBOToO
MMOKPUTTS Ha MOPTJIAHAIIEMEHTI Ta HATIOBHIOBAYI 3i CKJISTHUX Ta aJIIOMOCUJIIKaTHUX MiKpocdep 3 MiIBUIeHUMU
(}i3MKO-MexaHIYHMMU BJIACTUBOCTIMU. OO'€KT NOCIIIIPKEHHS. 3aKOHOMIPHOCTi CTPYKTYpPOYTBOPEHHS
TEIJIOI30IAILiTHOTO MaTepialy Ha OPTJIAHLEMEHTI Ta HAlIOBHIOBAYi 3 aJIFIOMOCUJIIKATHUX Ta CKJISTHUX
IIOPOXHUCTUX MiKpocdep. MeTa gocnimkeHHs. Po3pobka ckiamy cyxoi CyMili 4151 OTPUMaHHS TOHKOIIAPOBOTO
terioizonsuiiiHoro nokputt (TI1) 3 BucokumMu PisuKo-MexaHiYHMMUY i TENJI0i30ALiMHUMY BIaCTUBOCTSIMU Ha
[OPTJIAHILIEMEHTI Ta HAlTOBHIOBAYi 3 aJIIOMOCHUJIIKATHUX Ta CKJISIHUX TOPOKHUCTUX MiKpocdep IIISIXOM
mopudikanii B'sKy40ro cosisiMu KaJbliiio Ta BOLOYTPUMYIOU0I0 06aBKO0. MeTonu mocimpKeHb. ExcriepumeHTanbHi

IOCJIiI)KeHHS BUKOHYBAJIMCS 3 BUKOPHUCTAHHIM METOMY IJIAHOBOTO eKCIiepuMeHTy. PisuKo-MexaHiyHi



IOCJIiIKEeHHS NIPOBEJIEeH] 3rifHO 3 HopMaTuBHUMU JokyMeHTamu JCTY. BusHaueHHs (a30BOro CKjaagy LLEMEHTHOTrO
KaMeHIO i MIKpOCTPYKTypHY MaTepiajiB BUKOHaHO MeTojaMu (i3suKo-xiMiuHOro aHanisy: iHppayepBoHO]
CIIEKTPOCKOIIii, €IeKTPOHHOI Mikpockorii. HoBuzHa po6oTu 1ossirae B TOMY, 110 TEOPETUYHO OOI'PYHTOBAHO Ta
€KCIIEPMMEHTAJIBHO JOBEAEHO MOXKJIMBICTD MifBUIIEHHS (i3MKO-MEXaHIYHUX BJIACTUBOCTEN TOHKOLIAPOBOIO
TEeIJI0i30ISLiHHOTO TOKPUTTS Ha OPTJIAaHTLIEMEHT] Ta HAIIOBHIOBAYi 3 TOPOKHUCTUMU MiKpocdepamu 32 paxyHOK
MiKpoapMyBaHHSI LIeMEHTHOI MaTpULli TOJIKaMU €TPUHTITY, sIKi pOPMYIOThCS Ha MiKpocdepax Ta 3pOILLyI0ThCS Y
IIPOCTOPi LIEMEHTHOI MaTPULli, yTBOPIOIOYM KapKacHYy CTPYKTYpPY IIJISIXOM BBEJIE€HHSI J00ABOK [IPYroro Kjacy TPeThoi
rpymnu (HiTpaTiB i xJIOPUAiB Ka/IbLil0) Ta BOGOYTPUMYIOYOi 106aBKM; BCTAHOBJIEHO, IO IIJISIXOM BUKOPUCTAHHS
KOMILJIEKCHOI XiMiqHOi go6aBku (CaCl2, Ca(NO3)2, nnactudikaropa «Melment F10», KapboKCHMETUIILEI0TI031
«Walocel») y cknagi cyxoi cymilii 1151 OTpMMaHHSs TOHKOIIapOBOTO TEIJI0i30JI51LiHOrO IIOKPUTTSI Ha OCHOBI
MOPTJIAHJLIEMEHTY Ta CKJISIHUX i aJIIOMOCUJIIKATHAX MIKpocQep, JOCAraeTbCsl aAre3iiHa MillHiCTh 3 6€TOHHOIO
ocHOBoOI 1,27 MIla, MmitiHicTs ipu ctucky 1,53 MIla, minnicTs npu 3ruHi 1,75 MIla, mo maiixe y Iekinbka pasis
[IepEeBUIIYEe 3HAYEHHS BUMOT 32 HOPMaTUBHUMM IOKa3HUKAMU [0 TETUIOI30/ISLiMHUX ITIOKPUTTIB; BCTAHOBJIEHO
3aKOHOMIPHOCTI MEXaHi3My MiIBUIEHHS MIIJIHOCTI CTPYKTYPY TEIUIOi30JISALiAHOrO [TIOKPUTTS HA OCHOBI
NOPTJIAHJLIEMEHTY Ta aJIIOMOCUJIIKATHUX i CKIISIHAX MIKpoc@ep 3a paXyHOK YTBOPEHHS MiKpodidbpu 3 rosiok
€TPUHIITy Ha IIOBEPXHSX MiKpocdep Ta 3polieHHs iX MixK CO060I0 32 PaXyHOK €JIeKTPOreTepOreHHUX KOHTAaKTIB;
TEOPETUYHO OOI'PYHTOBAHO i €KCIIEPUMEHTAJIBHO MiATBEPAKEHO (i3UKO-XIMIYHMMU OCIIiIKEHHSIMH, 110 J00aBKa
COJIEN HITpATy Ta XJIOPUIY KaJbLiil0 Y CKJIaJi CyXOi CyMilli 111 OTPMMaHHS TEIJI0i30JISALIMHOrO IOKPUTTS HAa OCHOBI
NOPTJIAHLEMEHTY Ta aJIOMOCUIIKATHUX i CKIISIHUX MiKpocdep, NpU3BOIUTb 40 (GOPMYBaHHS HA CKIISIHUAX
[IOBEPXHSIX FOJIOK €TPUHTITY, a Ha aJIIOMOCUJIIKAaTHUX — MiJPOCUJIIKATY KaJIbLIil0 Y BUTJISTi PiOHO-BOJIOKHUCTUX
KPHUCTaIiB (IOBCTSIHUX), YTBOPIOIOYM MiKPOapMyBaHHS CTPYKTYPY KOMIIO3UTY; 3aCTOCOBAHO METOM, MaTEMaTUYHOTO
MIJIaHYBaHHS €KCIIEPUMEHTY, 1110 JO3BOJIUJIO Mifi6paTy paljioHaJbHE CHiBBiAHOMEHHS KapOOKCUMETUIILEI0N1031
(«Walocel» 0,05% - 0,09%) i cknagoBux KOMILIEKCHOI XimMiuHoi o6asku (CaCl2, Ca(NO3)2 1% - 2,8%.) B KOMIIO3UTi
Ha OCHOBI IOPTJIaHAUEeMEHTY. [IpakTUYHi pe3ysIbTaTH MOJISATAI0Th Y OJEP’KaHHI MiHEPAJIbHOIO TOHKOIIAPOBOTO
TerioizonsaniiHoro nokpurt (TT1), mo 103BOINIIO BUKOHATU €(EKTUBHY TEII0i30JI41110 OTOPOIKYBaJIbHUX
KOHCTPYKIiil y TOHKOMY LIapi; EKOHOMIYHUI eeKT Bif] 3acTOCyBaHHS po3pobsieHoro TII nocsiraeTses 3a paxyHOK
3MiHM cKiany, 3HWwKeHHs TouHYU TT1 i ctaHoBUTE 28,8 IpH. /M2 NOBEPXHI, 1110 3aXUIAETHCS (32 aKTOM
BrpoBazpkeHHs y AT «Tpect XKutnobyz-1», m. XapkiB); g ckaany TIT 6ys10 po3po6JI€HO TEXHOJIOTIYHY CXEMY i
BUIIYILEHO JOCJiIHO-TIPOMUCIIOBY NapTito Ha mianpueMcTtsi TOB «LleHTp 3aXMCHUX TEXHOJIOTI», M. XapKiB, fKa

OyJia BUKOpHCTaHa JJ1s1 Terioizossuii 6yauHkiB B M. Xapkosi (AT «Tpect JKutnobyz-1»); ranysb — 6yAiBHUIITBO.

2. The work is devoted to the development of the composition of the dry mixture to obtain a thin-layer insulation
coating on Portland cement and fillers made of glass and aluminosilicate microspheres with high physical and
mechanical properties. Object of study. Patterns of structure formation of heat-insulating material on Portland
cement and fillers of aluminosilicate and glass hollow microspheres. The aim of the study. Development of a dry
mix composition to obtain a thin-layer thermal insulation coating (TP) with high physical-mechanical and thermal
insulation properties on Portland cement and fillers of aluminosilicate and glass hollow microspheres by modifying
calcium binder and water retention. Research Methods. Experimental studies were performed using the method of
planned experiment. Physical-mechanical researches are carried out in accordance with the normative documents
of DSTU. The determination of the phase composition of cement stone and the microstructure of materials was
performed by methods of physical and chemical analysis: infrared spectroscopy, electron microscopy. The novelty
of the work is that it is theoretically substantiated and experimentally proved the possibility of increasing the
physical and mechanical properties of thin-layer heat-insulating coating on Portland cement and fillers with
hollow microspheres due to the micro-reinforcement of the cement matrix by the etching and the needle
formation. by introducing additives of the second class of the third group (nitrates and calcium chlorides) and
water-retaining additives; found that by using a complex chemical additive (CaCl2, Ca (NO3) 2, plasticizer
"Melment F10", carboxymethylcellulose "Walocel") in the composition of the dry mixture to obtain a thin-layer
thermal insulation coating on the basis of Portland cement and glass and aluminosilicate microspheres, achieved
adhesive adhesion concrete base of 1.27 MPa, compressive strength of 1.53 MPa, flexural strength of 1.75 MPa,



which is almost several times higher than the value of requirements for normative indicators for thermal insulation
coatings; regularities of the mechanism of increasing the density of the structure of thermal insulation coating
based on Portland cement and aluminosilicate and glass microspheres due to the formation of microfiber from
etryngite needles on the surfaces of the microspheres and their interconnection due to electrogeterogeneous
contacts; theoretically substantiated and experimentally confirmed by physico-chemical studies that the addition
of salts of nitrate and calcium chloride in the composition of the dry mixture to obtain a heat-insulating coating
based on Portland cement and aluminosilicate and glass microspheres, leads to the formation on the glass surfaces
of needle hydroglycate in the form of fine fibrous crystals (felt), forming a microarray of the structure of the
composite; applied the method of mathematical planning of the experiment, which allowed to find a rational ratio
of carboxymethylcellulose (*Walocel" 0.05% - 0.09%) and components of the complex chemical additives (CaCl2,
Ca (NO3) 21% - 2.8%.) in the composite based on Portland cement. The practical results are to obtain a mineral
thin-layer thermal insulation coating (TP), which made it possible to perform an effective thermal insulation of
enclosing structures in a thin layer; the economic effect from the application of the developed TP is achieved by
changing the composition, reducing the thickness of the TP and constituting 28.8 UAH / m2 of protected surface
(by the act of introduction in JSC "Trust Zhitlobud-1", Kharkiv); a technological scheme was developed for the
composition of the TP and an experimental and industrial batch was issued at the enterprise of Center for
Protective Technologies, Kharkiv, which was used for thermal insulation of buildings in Kharkiv (JSC Trust
Zhytlobud-1); direction - construction.
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