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Pedepar/aHoTanis:

1. Y puceprauiiiHiil po60Ti MOKa3aHa MOXKJIMBICTb PO3POOKU, LOCIIIPKEHHS i €(PeKTUBHOIO BUKOPUCTAHHS JIY>KHO-
aKTMBOBAHMX LIJIAKOTIOPTJIAHILIEMEHTIB Ta OTPMMAaHHS Ha iX OCHOBI peakLiliHO-MOPOIIKOBUX OETOHIB 3 BUCOKUMU i
HaIBUCOKUMHU (Pi3MKO-MEXaHIYHMMHU, €KCIITyaTallilHAMY, CIIeLliaJIbLHUMU Ta JeKOPAaTUBHUMU BJIACTUBOCTSIMHU.
Amnasi3 cy4acHUX TEHJEHLIN y CBITOBOMY MaTepiaJlo3HaBCTBi, BiIlCbKOBO-TIOJIITUYHA CUTYyaLii y CBiTi, i B YKpaiHi
30KPEMa, BKa3ylOTh Ha NPiOPUTETHICTb PO3POOKU i BUKOPUCTAaHHS OyiBEJIbHUX MaTepialiB 3 BUCOKUMHU Ta
HaJBUCOKUMU Di3NKO-MEeXaHIYHUMHU i eKCIUTyaTaliiHUMHN XapaKTepUCTUKaMHY, SIKi 3aTHI BUTPUMYyBATU 3HA4HI
IVHaMiyHi HaBaHTaxeHHs. Lle, y nepury yepry, IeMeHTH i 6eTOHU Ha iX OCHOBI. IcHye IONUT i 3a1ikaBjIeHICTb B
OTpUMaHHi NoJi6bHMX MaTepiaiB. Aje 06 3a6e3MeYnTy €(PEKTUBHICTh BUKOPUCTAHHS TaKUX LIEMEHTIB y 6€TOHAaX
CJIiJ 3HAYHO MiABUIIUTH iX aKTUBHICTb Ta (GOPMYBaHHS KOMILJIEKCY CIelialbHAX BJIACTUBOCTEN O BUCOKUX IPYKHO-

IIJIACTUYHUX XapaKTePUCTUK, BUCOKOI TPIlIMHOCTINKOCTI, yIapHOi MiIJHOCTI, peryjibOBaHUX BIaCHUX Jedopmaliin,



MOPO30CTIIKOCTi, BOJOHEIIPOHUKHOCTI, 3[aATHOCTI TBEPIAHYTU IIPU BiJ € MHUX T€MIlepaTypax Ta MiJ, BOZO0IO,
BOTHECTIMKOCTI, KOPO3iHOI CTIMKOCTi, HU3bKOTO TEIJIOBUAJIEHHS i, HE B OCTaHHIO YEPTY, JEKOPATUBHOCTI Ta
3PYYHOCTI BUKOPUCTaHHS, 1110 MOXKE OYTH peaslioBaHa TakoX i y GpopMari cyxux OyniBesnbHux cymimeit. Crin Takox
BiIMITUTH, 1110 I€KOPATHUBHi LIEMEHTH Ha OCHOBI 6iJI0Or0 MOPTIaHALIEMEHTY B YKpaiHi He BUPOOISIOTHCH, a
IMIIOPTYIOThCS 3 iHIIMX KpaiH. TOMy BUKOPUCTaHHS BUCOKOE()EKTUBHUX €KOPATUBHUX JIy>KHO-aKTHBOBAHUX
LJeMEHTiB MOXe CTaTU KUTTEBO BaKJIMBOIO aJIbTEPHATUBOIO Y BUPOOHUIITBI 611X Ta KOJIbOPOBUX LIeMEHTIB. BoHU
3/1aTHIi HAZ|aBaTH Psif OCOOJIMBUX BJIACTUBOCTEN O CTabiIbHICTb KOJIbOPY, AOBrOBIYHICTb, BUCOKY aZire3iio TOILO.
OCHOBHI cy4YacHi CBiTOBi TeHEHIlii CIpSIMOBaHi Ha MiJBUIIEHHS BUMOT J10 6araToyHKLiOHAIBHOCTI i JOBrOBIYHOCTI
OyniBesbHUX MaTepiasis, MigBUIEeHHS e(DEKTUBHOCTI BUKOPUCTAHHS LIeMEHTIB, 3MEHILIeHHS] eHEPrOBUTPAT i
CO6iBapTOCTi 1J1s1 MiJBUIIEHHS iX eKCILIyaTallilHUX BIaCTUBOCTEH, IIiABUILLIEHHS iX €KOJIOTIYHOCTI Ta 3MEHIIEHHS
KapOOHATHOrO ciify. BinnosigHicTs qucepTauiiHoi po60TH 3a3HAaYEHUM TEHIEHLISIM CIIPUSIE, 3 OGHOTO OOKY,
CTaHOBJIEHHIO €KOHOMIKM 3aMKHEHOT'O I[MKJTy, HallpaBjIeHoi Ha 3abe3rnedyeHHs e(DeKTUBHOCTI BUPDOOHUIITBA Ta
30€pe>KeHHs HaBKOJIMIIHbOTO CEPEeNOBUILE, a 3 iHIIOro GOKY, MiIBULIEHHIO AeKOPaTUBHUX, (Pi3UKO-MeXaHIYHUX Ta
eKCIUlyaTalillHMX [IOKa3HUKIB [1pY 3B€IEHHI HOBUX Ta PEMOHTI CTapUX CIIOPYJ, 3arajlbHO-0y1iB€JIbHOTO Ta
CIIeliaZIbHOTrO, Y T.4. CTPATETiYHOTO pU3HaYeHHs. JJOLiIbHICTh BUKOHAHHS 3aBJlaHb, HA BUPIIEHHS SKUAX
CIIPSIMOBAHO AMcCepTaLiliHy po60Ty, OGIPYHTOBaHA pe3ysibTaTaMU MONepeIHIX OCHiIKeHb BITYIM3HIHUX Ta
3aKOP/IOHHUX aBTOPIB I1IpY BUKOHAHHI IPaKTUYHUX PO3POOOK sK B YKpaiHi, Tak i 32 KOpAOHOM. Binomi pesysbraTi
noTpebyI0Th CUCTEMaTU3allii Ta PO3BUTKY MPOOJIEMATHUKU Y HANIPSMKY YIIPABJIiHHS SIK CKJIAZIOM TiipaTHAX
HOBOYTBOPEHb LIEMEHTHOT'O KAMEHIO, TaK i CTPYKTypU O€TOHIB, 34aTHUX 3a0€3MeYUTU HEOOXiAHUI piBEHb
IeKOPAaTUBHUX BJIACTUBOCTEN, MEXAHIYHY MIIIHICTb, yAAPHY CTIMKICTb Ta iX JOBrOBiYHICTh. TaKMM YMHOM, ITONIUT HA
HEOopraHiyHi LleMeHTHi MaTepiany Ta 6ETOHU Ha iX OCHOBI 3 BUIllEBKa3aHUMU BJIACTUBOCTSIMU BUCOKUM. 3
BpaxXyBaHHSIM YCbOT0O BUILECKA3aHOrO 1€ OJHO3HAYHO OOYMOBJIIOE aKTYyaJIbHICTb IPO6IEMHU i HEOOXITHICTD ii
BUpilIeHHs. Y TOCIiIKEeHHSIX, K aJIlOMOCUIIIKaTHI KOMIIOHEHTH B'SKY4MX KOMIIO3ULiH, 6y BUKOPUCTaHi
TOHKOJUCIIEPCHUY JIHIIPOI3EPKUHCHKUY TOMEHHUN IPaHyJIbOBAaHMI 1IJIAK i MOPTIaHUeMeHT tuy 111 kmacy
42,5N 3 nuromoto nosepxHeio 4100...4200 cm2 /T (3a BaeitHOM) i3 CHiBBiZHOIMIEHHSIM Y IIJIAKO-1[eMEHTHIl cymimi
95:5, 75:25 i 55:45 (m1aK : TOPTIAHILUEMEHT). SIK JIY>)KHUAN KOMIIOHEHT BUKOPHUCTOBYBABCSl METACUIIIKAT HATPIIO
nexrarigpat (Na20-Si02-5H20) 3a CAS 497-19-8 y BUrJIsi HETiIrpOCKONIYHOTO [TOPOLIKY Ta y BUIJISIAI PO3UYUHY 3 P =
1,24 r/cMm3. Y BUNaJIKy BAKOPUCTAHHS JIY>KHOTO KOMIIOHEHTY y BUTJISAZLi IOPOIIKY CyMilll "IJIaK + MOPTJIAHALIEMEHT +
MOPOIIOK + J06aBKa" 3aMilllyBasiacs BOJIOI0. Y BUNAAKy BUKOPUCTAHHS PO3YMHY CyMill "LIJIaK + MOPTIaHALEMEHT +
Iob6aBKa" 3aMillyBasiacsl BOLHUM PO3YMHOM JIY>KHOTO KOMIIOHEHTY 3 P = 1,24 r/MJ1. B SIKOCTi J1y’)KHOTO KOMIIOHEHTY
BHUKOPHCTOBYBaJIOCS TAaKOXX PO3YMHHE BUCOKOMOJYJIbHE HaTpieBe ckio 3a CAS 1344-09-8 3 Mc =2..3ip =135
r/cm3. B SIKOCTi peryssiTopiB CTPOKIB TyKaBJIEHHS i CTPYKTYPOYTBOPEHHSI KOMIIO3ULIiN 3 METaCUJIiIKaTOM HaTpilo
BUKOpPUCTOBYBasacs fgo6aska JICTM (nirnocynbdoHaT TexHiuHni moaudikoBanuil HatpieBuit 0 C20H24Na2010S2)
3a CAS 8061-51-6 y Bursisi KOHIIEHTPOBaHOTO po3uuHy 3 p = 1,25, K = 45% i pH = 9. [In151 perysitoBaHHS CTPOKIB
TY>KaBJIEHHS KOMIIO3U1ill HA OCHOBi BUCOKOMOJIYJIbHUX HAaTPi€BUX PO3YMHHUX CTEKOJI 3 Mc 0 2 BUKOPUCTOBYBAJINCS
nobaBku TpuHatpifihocdary o Na3P0O4-12H20 (gani 3a rekctom TH®) i rninepuny o C3H803 a6o C3H5(OH)3 3a CAS
10101-89-0 3 p = 1,228 r/cm3. Cinb Na3P04-12H20 6ysa BukopucTaHa sik MoaudikaTop [jis MiABUILEHHS CTiMKOCTi
BHCOKOMOJYJIbHMX HaTpi€eBUX CUJIIKATIB 10 KOATryJsiLii IpY B3aeMOoii 3i J1akoM (LIeMEHTOM) i, TaKUM YMHOM, IJIs1

CIIOBiJIbHEHHSI TY>KaBJIEHHA ,U‘OC]Ii,E[)KYBaHI/IX LHEMEHTHUX KOMHOSI/IL[ifI.

2. The dissertation demonstrates the possibility of developing, researching, and effectively using alkali-activated
slag Portland cements and obtaining reaction-powder concretes with high and ultra-high physical, mechanical,
operational, special, and decorative properties based on them. An analysis of current trends in global materials
science and the military-political situation in the world, and in Ukraine in particular, indicates the priority of
developing and using building materials with high and ultra-high physical, mechanical, and operational
characteristics that are capable of withstanding significant dynamic loads. These are, first and foremost, cements
and concretes based on them [1, 2]. There is demand and interest in obtaining such materials. However, in order to
ensure the effective use of such cements in concrete, it is necessary to significantly increase their activity and
form a complex of special properties: high elastic-plastic characteristics, high crack resistance, impact strength,



adjustable self-deformation, frost resistance, water resistance, the ability to harden at sub-zero temperatures and
under water, fire resistance, corrosion resistance, low heat release, and, last but not least, decorative appeal and
ease of use, which can also be implemented in the form of dry building mixtures. It should also be noted that
decorative cements based on white Portland cement are not produced in Ukraine, but are imported from other
countries. Therefore, the use of highly efficient decorative alkali-activated cements can become a vital alternative
in the production of white and colored cements. They are capable of providing a number of special properties,
such as color stability, durability, high adhesion, etc. The main global trends are aimed at increasing the
requirements for the multifunctionality and durability of building materials, improving the efficiency of cement
use, reducing energy costs and production costs to improve their operational properties, increasing their
environmental friendliness, and reducing their carbonate footprint. The dissertation's compliance with these
trends contributes, on the one hand, to the establishment of a closed-cycle economy aimed at ensuring
production efficiency and environmental protection, and, on the other hand, to improving decorative, physical,
mechanical, and operational characteristics in the construction of new and repair of old general and special-
purpose structures, including those of strategic importance. The feasibility of the tasks addressed in the
dissertation is substantiated by the results of previous studies by domestic and foreign authors in the course of
practical developments both in Ukraine and abroad. The known results require systematization and development
of the issues in the direction of managing both the composition of hydrated cement stone formations and the
structure of concretes capable of providing the necessary level of decorative properties, mechanical strength,
impact resistance, and durability. Thus, there is a high demand for inorganic cementitious materials and concretes
based on them with the above properties. Taking into account all of the above, this clearly determines the
relevance of the problem and the need to solve it. In studies, finely dispersed Dniprodzerzhynsk blast furnace
granulated slag and Portland cement type PCl class 42.5N with a specific surface area of 4100...4200 cm2 /g
(according to Blaine) with a ratio in the slag-cement mixture of 95:5, 75:25, and 55:45 (slag : Portland cement).
Sodium metasilicate pentahydrate (Na20-SiO2-5H20) with CAS 497-19-8 was used as the alkaline component in the
form of a non-hygroscopic powder and in the form of a solution with p = 1.24 g/cm3. When using the alkaline
component in powder form, the mixture of "slag + Portland cement + powder + additive" was mixed with water.
When using the solution, the mixture of "slag + Portland cement + additive" was mixed with an aqueous solution of
the alkaline component with p = 1.24 g/ml. Soluble high-modulus sodium glass with CAS 1344-09-8, Ms = 2...3, and
p = 1.35 g/cm3 was also used as an alkaline component. As regulators of the setting time and structure formation
of compositions with sodium metasilicate, an additive LSTM (lignosulfonate technical modified sodium -
C20H24Na2010S2) according to CAS 8061-51-6 was used in the form of a concentrated solution with p = 1.25, K =
45%, and pH = 9.
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2. Oleksandr Y. Kovalchuk

KBasigikanis: .r.u., npodecop, 05.23.05
ImenTudikarop ORCID ID: 0000-0001-6337-0488
HoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/IJ.II/I‘-IHOi 0COOM: KuiBChKuMIl HALIIOHAIBHUIA yHiBepcuTeT OYy[iBHUIITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micue3Haxoa KeHHS: npocnekt [Tositpsauux cui, Kuis, 03037, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoOMOCTi
Biacue Ipizumie Im'st [To-6aTbKOBI Jlacriska Ostech Bacumbosuy

TOJIOBH pajgu

Biiacue IlpisBume Im's ITo-6aThKOBI Jlacriska Omech BacumboBuy
TOJIOBYIOYOTO Ha 3acCifiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY Kouepra Onena MukosaiBHa
00JIiKOBHX JOKYMEHTIB

PeeCTpaTop [Opuenko TersiHa AHaToJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




