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1. Inceprauiiine gOCIiIpKeHHs IPUCBSYeHe po3poOlLli Ta ONTUMI3aLlii CKIIaZiB 037100J10BaIbHUX Oy IiBeIbHUX
PO34YMHIB Ha OCHOBi KOJILOPOBUX LIEMEHTIiB, MOJU(IKOBAaHNX HAHOKAPOOHATHUMMU JJ0O6AaBKaMH, 110 BiPi3HSITUMYTHCS
MOKpaleHUMHU Pi3nKo-MexaHiYHMMU Ta CIIeljaJIbHUMU XapaKTePUCTUKAMU i MOKYTb OYTH BUKOPUCTAHI [AJ1s1
BUT'OTOBJIEHHS apXiTEKTyPHUX KOHCTPYKLiN HEOOXiZHOTO KOJIbOPY i MOBEPXHi, 37aTHOI O CAaMOOYMIIEHHS.
JJocsirHeHHs MOCTaBJIeHOI METH Nlepedayae BUKOHAHHS TaKMX 33/1a4: 0 BCTAHOBUTH MEXaHi3M BIJIUBY Ha
MirMEHTOBaHi LIEMEHTHi CUCTeMU MOJIiKapOOKCUIaTHOI Ta HAHOKapOOHATHOI O6ABKU, JOCiAUBIIN IPOLIECU
CTPYKTYpPOYTBOPEHHS MITyYHOTO KAMEHIO, a TaKOX (i3MKO-XiMiuHi 3aKOHOMIPHOCTI ITpoueciB rizpararii

Mo (DIiKOBaHUX CUCTEM SIK Ha PaHHIX, TaK i Ha Mi3HIiX eTanax TBepZiHHS; 0 PO3IJISIHYTU KpUTepii BUOOPY MirMEHTIB 3a



XapaKTepOM B3aEMOZIi cucTemMu «MiHepaJibHU NirMeHT-01/Inii [eMEeHT-KOMILJIEKCHA T06aBKa», OLiHUTU
BJIACTMBOCTI HAHOMOMIKOBaHOI IIIrMEHTOBAHOI [IeMEHTHOI cucTeMu (piBHOMIpHICTb 3adap60oByBaHHS ITPOLYKTIB
rigpatatiii, iHTEHCUBHICTb KOJIbOPY, CBITJIOCTIMKICTb, aTMOC(EPOCTINKICTh), BIJINB HA TEPMIiHU Ty>KaBiHHS Ta
piBHOMIpHICTb 3MiHM 06’€MY, ITOTIEPEIKEHHS 3MEHIIIEHHS MilIHOCTi IIPY BBeJI€HHI NIrMEHTIB; 0 NMifi6patu
ONITHMAaJIbHE CIIiBBiIHOLIEHHS MOJTiKapOOKCUIIaTHOI, HAHOKapOOHATHOI J06ABKY Ta MIrMEHTIB MiHEpaIbHOTO
IIOXO/I)KE€HHSI TIPYU TifgpaTallii KoJbOPOBOTO LIEMEeHTY [J1s1 OTPMMaHHS 03/100J10BajIbHUX PO3YMHIB 3 IOKpallleHUMU
eKCIUlyaTalilHUMU XapaKTepUCTUKAMU; 0 JOCIIATA MOXJIABICTD MiABULLIEHHS LIiJIbBHOCTI CTPYKTYPU LIEMEHTHOT O
KaMEHIO, CTIMKOCTI 10 KapOoHi3alii, CTIIKOCTi KOJIbOPY JE€KOPATUBHOTO PO3YMHY Y 4aci; O ONTHUMi3yBaTH CKJIAOu
PO34YMHIB Ha OCHOBi KOJIbOPOBUX MOAM(]DIKOBAHUX [IEMEHTIB Ta BUBHAYUTH TE€XHOJIOTiYHi i piznko-mexaHivHi
XapaKTEPUCTUKU PO3POOJIEHNX CUCTEM; ~ JOCIIIIUTH MOKJIMBICTh OTPMMaHHS 0300/II0BAJIbHUX PO3YMHIB 3JaTHUX
[0 CaMOOYMIIEHH. AKTYaJIbHICTb AOCIIIPKEHHS I10JIAra€ B TOMY, 10 Ha CbOTOAHI OJHUM 13 OCHOBHUX HAIIPSMKIB
TEXHOJIOTIYHOTO PO3BUTKY B OyIiBHUITBI € BUKOPHCTAHHSI KOHCTPYKLiH i BUPOOIB [10 SIKMX BUCYBAIOTbCS Mi/IBUIIEH]
€CTEeTUYHi BUMOTH, B TOMY YUCJIi ! 10 KOJIOPUCTHYHOrO 0pOpMIIeHHS OyziBesb. [Ipy 11boMy, IeKOpaTHUBHI
Marepiany 10 BUKOPUCTOBYIOTbCS IIOBUHHI BiJ[IOBiIaTh BUCOKUM BUMOTaM IOAO MIIJHOCTi ¥ CTabisIbHOCTI
KOJIbOPy. [Ipy BUKOpUCTaHHI 6€TOHIB Ha OCHOBI KOJILOPOBUX LIEMEHTIB iCHYIOTb IIEBHI OOMEXXEHHS Y IX 3aCTOCYBaHHI
Jyepe3s BiloMi HeloJIiKy TakuX cucTeM (craj MilJHOCTI TaKuxX GETOHIB y Yaci, HecTabibHICTb KOJIbOPY,
BHCOJIOYTBOPEHHS, MiJBUIEeHA ycaaKa). [JocmiiykeHHs BIaCTUBOCTEN Ta BUBYEHHS XapaKTePUCTUK MOAU(IKOBAHUX
KOJIbOPOBUX LIEMEHTIB Ta 3a0€3M€4Y€HHS iX BUCOKMX €KCIUTyaTalilHUX BJIAaCTUBOCTEN OOYMOBJIIOE aKTyaJIbHICTh
naHoi po6oTu. [TpoBeneHnii aHani3 iHpopmaLiiHUX IKepest B rajty3i OTPMMaHHS 03100/ I0Ba/IbHUX OYIiBeIbHUX
PO34YMHIB Ha OCHOBI MOJIUPIKOBAaHMX KOJIbOPOBUX LI€MEHTIB, JO3BOJISIE BUCYHYTH TiMIOTE3Y [1PO MOKJIMBICTh
OTPUMAaHHS MaTepiasiB 3 IOKPalleHMMHY eKCIUTyaTaliiHUMU XapaKTepUCTUKAMU IJ1s1 apXiTEeKTYPHOTO JEeKOpY, 110
BiIPi3HSIIOTbCS CTAOIMBHICTIO KOJIBOPY Y Yaci, 3IaTHICTIO O CAMOOYHUIIEHHS, BUCOKOI MOPO30CTIKOCTIO Ta
CTabiJIbHOCTIO MILIHOCTI y yaci 3a paxyHOK Moau¢iKyBaHHS iX CTPYKTypyU HAHOKapOOHATHUMU 006aBKaMH, 1110
CIIiBIIPALIOIOTh 3 N10JIIKAPOOKCUIATHUMMU IJIacTU(iKaTopaMu Ta 3a6e3Me4y0Th HallpaBjIeHU CUHTE3
HU3bKOOCHOBHMX TiIDOCUJIIKATIB, @ HA ME30PIBHI - IIJISIXOM PETYJIIOBAHHS IPAaHYJIOMETPUYHOrO CKJIaAy ApPiGHOro
3all0BHIOBAYaA Y HAIIPSIMKY 3MEHILIEHHS MI0T0 ITyCTOTHOCTI, [J1s MiIBUILEHHS WiJIbHOCTI OTPUMAaHMX pO34MHiB. Ha
IeplIOMYy eTalli JOCIiIP)KeHb [IPOBOAUJIOCH ITOPIBHSIHHS 3MiHU MilIHOCTI LIEeMEHTHUX 3Pa3KiB Ha OCHOBI 6i710ro
LIEMEHTY Pi3HMX BUPOOHUKIB 3 Pi3HUM BMicToM MiHepasiB C3A ta C3S 6e3 BBeieHHS 1,00aBOK. Bei ileMeHTH
II0Ka3ajy cTabibHUI HAbip MILJHOCTI y 4aci, IpU4OMY LIEMEHT 3 HU3bKUM BMicTOM C3A Mae BULli OKa3HUKU HiX 3
BrCOKUM. CI1if] 3a3HAYNTH, 10 Ha Oy[iBeJIbHOMY PUHKY CbOTOZHI ITepeBakaioThb OiJIbIll elIeBi LeMEeHTH 3 BUCOKUM
BMicTOM C3A, OCKiJIbKY, OTPUMaHHSI 61J10ro LIEMEHTY 3 IOHWKEHUM L1bOro MiHepasy noTpebye N0JaTKOBUX
TEXHOJIOTIYHUX NPUIOMIB, 10 3HAYHO 30iJIbIIy€e 3aTPAaTy HA 10r0 BUPOOHULITBO. BpaxoByioun 0COGIUBOCTI
Oy[iBesIbHOTO PUHKY, 17151 OCJiIpKeHb OyJIi BUOpaHi LIeMeHTH SIK 3 MiHiMaJIbHOIO KinbkKicTio C3A, Tak i 3
MakcuMasnbpHOM. [Ipy monaBaHHi 1o 6i710ro NOPTIAHALIEMEHTY 3 HU3bKUM piBHEM C3A, nosikapOoKCUIaTHUX
cynepracTu@ikaTopis NigTBEPIKEHO ePEKTUBHICTb M0J1iIKapOOKCUIATHUX CyNepIiacTu(ikaTopis. Ajie Ha paHHIX
eTtarax TBepZiHHA (3 7o6a) HaKbinbIIa MiIHICTb IEMEHTHOTO KAMEHIO IOCITaEThCS [IPY BUKOPUCTaHHI
cynepriacTudikaTopis 3 JOBrUMHU rifpopoO6HUMN OOKOBUMU JIAHIIOTAaMU Ta BUCOKOIO ¥ CEPeHbOIO MIiJIbHICTIO
3apsmy, BiANOBifHO B KisbKOCTi 1...1,5% Bif Macu LieMeHTy. Y 6isblll Mi3Hi TepMiHM TBepiHHA ninactudikatop Melflux
5581 F y kinbKocTi 1,5%, niapuinye MiljHiCTb B 1,5 pasu y OPiBHSHHI 3 KOHTPOJIbHUMU 3pa3kamu. I[Tpu BBeJjeHHi
cynepmactudikaTopa y KisbKocTi 10 1% 10 6i10ro eMeHTy 3 BUCOKUM BMicToM C3A criocTepiraemo crnap
MminHOCTI 110 15% v Binji 28 1i6. Lle nosicHI0eThCS TUM, 10 NP BBEJEHHI I1acTUiKyI0u0i J0OaBKU [I0 LIEeMEHTY 3
BHUCOKUM BMicTOM C3A BoHa abcopOyeTbCsl Ha Oro OBEPXHI i ii 3a/1MIIKy HEJOCTaTHBO [J1s1 IACIIEPTYBaHHS

cumiKkaTHUX (a3 i 3HWKEHHSI B'I3KOCTi B CUCTEMI.

2. The dissertation research is devoted to the development and optimization of the compositions of finishing
construction mortars based on colored cements modified with nanocarbonate additives, which will be
distinguished by improved physical-mechanical and special characteristics and can be used for manufacturing
architectural structures of the required color and a surface capable of self-cleaning. Achieving the set goal involves
fulfilling the following tasks: o to establish the mechanism of the influence of polycarboxylate and nanocarbonate



additives on pigmented cement systems by investigating the structure-formation processes of artificial stone, as
well as the physical-chemical regularities of the hydration processes of modified systems at both early and late
stages of hardening; o to consider the criteria for selecting pigments based on the nature of the interaction of the
"mineral pigment - white cement - complex additive" system, to evaluate the properties of the nano-modified
pigmented cement system (uniformity of coloration of hydration products, color intensity, lightfastness, weather
resistance), the influence on setting times and uniformity of volume change, and the prevention of strength
reduction during the introduction of pigments; o to select the optimal ratio of polycarboxylate and nanocarbonate
additives and mineral-based pigments during the hydration of colored cement to obtain finishing mortars with
improved operational characteristics; o to investigate the possibility of increasing the density of the cement stone
structure, carbonation resistance, and color stability of the decorative mortar over time; o to optimize the
compositions of mortars based on colored modified cements and determine the technological and physical-
mechanical characteristics of the developed systems; o to investigate the possibility of obtaining finishing mortars
capable of self-cleaning. The relevance of the research lies in the fact that today one of the main directions of
technological development in construction is the use of structures and products to which increased aesthetic
requirements are imposed, including the color design of buildings. At the same time, the decorative materials used
must meet high requirements for strength and color stability. When using concrete based on colored cements,
there are certain limitations in their application due to the known disadvantages of such systems (strength loss of
such concrete over time, color instability, efflorescence, increased shrinkage). Investigating the properties and
studying the characteristics of modified colored cements and ensuring their high operational properties determine
the relevance of this work. The analysis of information sources in the field of obtaining finishing construction
mortars based on modified colored cements allows us to hypothesize the possibility of producing materials with
improved performance characteristics for architectural decoration, distinguished by long-term color stability,
self-cleaning ability, high frost resistance, and long-term strength stability. This is achieved by modifying their
structure with nanocarbonate additives that work in synergy with polycarboxylate superplasticizers, ensuring the
directed synthesis of low-basic hydrosilicates, and at the meso-level - by regulating the particle size distribution of
fine aggregates to reduce void content, thereby increasing the density of the resulting mortars. At the first stage of
the research, a comparison was made of the strength development of cement samples based on white cement
from different manufacturers with varying contents of C3A and C3S minerals without additives. All cements
showed stable strength gain over time, with the cement containing low C3A levels exhibiting higher values than
those with high levels. It should be noted that cheaper cements with high C3A content currently dominate the
construction market, as producing white cement with a reduced content of this mineral requires additional
technological measures that significantly increase production costs. Considering the specifics of the construction
market, cements with both minimal and maximal C3A content were selected for the study. The kinetics of strength
gain for cement compositions based on white Portland cement with low C3A content, modified with
polycarboxylate superplasticizers and obtained at the same cement paste consistency, is presented on the slide.
The effectiveness of polycarboxylate superplasticizers was confirmed when added to white Portland cement with
low C3A levels. However, at early stages of hardening (3 days), the highest strength of the cement stone is achieved
using superplasticizers with long hydrophobic side chains and high or medium charge density, in quantities of
1...1.5% by weight of cement.
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Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Cannnpkuii Mupocnas AHIpIOBUY

2. Myroslav Sanytskyi

KBasigikanis: n.1.1., npodecop, 05.17.11

ImenTudikarop ORCID ID: 0000-0002-8609-6079

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA NOTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJs. CrenaHa banpepw, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Tonvap Onbra AHgpiiBHa
2. Olha Honchar

KBasigikanis: . . 1., gou., 05.23.05
ImenTudikarop ORCID ID: 0000-0002-1071-7553
JoparkoBa iHdpopmamist:

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/I,I[I/I‘{HOi 0COOM: KuiBChKuUil HALLIOHAIbHUIA yHiBepcuTeT Oy[iBHULITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micue3Haxoa KeHHS: npocrnekT [Tositpsauux cui, Kuis, 03037, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa Ilo-6aThKOBI:
1. T'enesepa Onekcangp I'puroposud
2. Oleksandr H. Helevera

KBasigikamis: . . u., gou., 05.23.05
InenTudikarop ORCID ID: 0000-0002-6285-9780
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,ILI/I‘-IHOi 0COOM: KuiBChKUIl HALIIOHAIBHUIA yHiBEepcUTeT OYy[iBHUIITBA i

apxiTeKTypu



Kopg 3a €IPIIOY: 02070909

Micqesnaxo,rm(eﬂna: npocnekt [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi

ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI T'owy Bosiogumup IBaHOBMY
TOJIOBH pagu

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI l'on; Bostopnmup IBaHOBHY

rOJIOBYIOYOTO Ha 3aciJaHHi

BiagmoBizasibHU 32 MiATOTOBKY Kouepra Onena MuxosnaiBua
00JIIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




