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Pedepar:

1. Inceprauis npucBga4YeHa JOCTiIKEHIO BIUIMBY Ha BIACTUBOCTI CyXUX OyiBEIbHUX CyMilleid MOJnQiKyrounx
106aBOK Ta KApOOHATHUX HAIMIOBHIOBAYiB B arpPECMBHUX CEPELOBUIIAX. Briepiue, 3 BUKOPUCTaHHSIM KaMepU
COJILOBOTO TyMaHy, IPOBOJIMJIOCS] BUIPOOYBAaHHS BILIMBY arpECUBHOTO CEPEloBUILA 6€3110CePeHbO Ha CTIMKICTh
MoaupikoBaHOI IEeMEHTHOI MaTpuLli KApOOHATHMMU HAllOBHIOBAYaMU, BOLOYTPUMYIOUMMU peareHTaMU Ta pPisHUMU
BHJaMu noslimepHux nopouikis (PIIIT). [Ipy BUBYEHHI BUXiIHUX IapaMeTPiB CyMmilllel 3 BUKOPHUCTAHHSIM KapOOHaTIB,
BUSIBJIEHO, 1O [IPY HU3bKOMY BMICTIi BalHsIKY, 30i1bL1yeThCS MILJHICTh LIeMeHTIiB Ha 28 100y, B TOH Yac sK [1pu
BUKOPHMCTaHHI Kpeili1 Mapo4Ha MIlJHICTb cyMileil € MeHIIo0. PeHTreHorpadiuHuM aHasizoM MiATBEPAKEHO
NOAiOHICTb KPEUIU Ta BAIHSIKY, 1IO BUKPECIIIOE iIMOBIPHICTb BIUIMBY JOJATKOBUX BKJIIOYEHD HA [IOKA3HUKY MIIIHOCTI.
3a xapakTepoM fii MeTHJI ripOKCUeTHI LieJII0JI031, MIilIHICTh CyMilllell Ha CTUCK 3MEHIIY€EThCs IIPU 301bIIEHi K

BMICTY iX y cymilax Tak i B's13kocTi camux edipiB 1estosnosu. Edipu HU3bKOI Ta cepeiHbOi B'SI3KOCTi 3MEHIIYIOThCS



MilHicTh ipu BMicTi 0,75 Mac. % mo6aBky, mo ckiaagae 40 %, B TOM Yac K MaKCUMaJlbHE 3MEHIIEHHS MillHOCTI 117151
edipiB BUCOKOI B'SI3KOCTi cTaHOBUTD — 60 %. EQipy BUCOKOi B'SI3KOCTi 361/1b11yI0Th BOLOIIOIJIMHAHHS CyMilllel [1py
30ibLIeH] iX BMicTy y cucteMi Bif, 2 % 1o 6 %. Edipu cepenHboi Ta HU3bKOI B'I3KOCTi MalOTh MEHIIMI BIIJIMB HAa
MIIHICTB, 1110, Y CBOIO Yepry, oKasye ix 6iybilly e(peKTUBHICTb [TPY 3aCTOCYBAHHI Y LIeMEHTHUX cyMimax. PopmiaT
KasbLito Ta PIIIT npy HU3bKOMY BMICTi HU3BKOMY BMICTi y OyIiBE€JIbHUX CyMilllax 3MEHILIYIOTh MillHICTb CyMilueil Ha 9
- 15 %% B nOpiBHSIHHI 10 KOHTPOJILHUX CKJIAZIB. [Ipy 11bOMY 3HAUEHHS MIIJHOCTI J7151 OTPUMAaHUX CyMileit
3a/IMIIAEThCs B Mekax 42,5 — 50 MIla Ha ctuck. Bxke 6isbi KoHeHTpauii (Big 3 70 5 mac. % 106aBKU) 3HUXKYIOTb
MilHiCTb cyMilent. Yepes 1m0, MOKHA CTBEPIKYBATH, L0 IIPY MMOAAJIbIIOMY TBEPAHEHHI CyMillle MapOYHA MilJHICTh
JIMIIATUMETBCS B MEKaX 3Ha4€Hb, 110 Oy OTPUMaHi Ha 28 100y TBEPAHEHHS 32 YMOBH, 110 HE Bifl0yBaTUMETbCS
IeCTPYKIiHOTO BILJIMBY Ha BUPOOU. [171s1 cyMileil 3 KapOOHaTHUM HAllOBHIOBaY€M, BUBHAUEHO, 110 HANOIIbIIY
arpecuBHICTb Ma€ PO3YMH MOPCHKOI BOJU. B jaHOMY cepenoBuIlLi BilOyBaeTChs 3HaUHA BTpaTa MillHOCTi LIEMEHTIB
Biz 20 i ax 10 50 % y nopiBHSHHI i3 3pa3kamy, siKi 36epiranucs y BOLONPOBiAHIN Bofi. [Ioka3oBuil BIIJIMB HA
CTilKiCTb 3pa3KiB 3 LieMEHTHO-BAIIHSKOBOIO CyMilllaM¥ MOXJIMBO [106aYMTH Y 3pa3Kax 3 BMiCTOM KapOOHATHOIO
KoMIIOHEHTY 11030 - 40 %. Brpara MilIHOCTI B IIOPiBHSIHHI 4,0 KOHTPOJIBHUX 3Pa3KiB y JaHOMY CE€pPELOBUILI MOPCHKO]
Boau 6 — 10 %. Edipu 1es1107103u HU3bKOI B'SI3KOCTi 32 HU3BKUX KOHIEHTPALill IPOSBISIOTh 31aTHICTh 10
3MEHIIeHHs PyHHYI0YOro BIIMBY Cy/1b(aT-iOHHUX CEepeNoBULl Ha CTiMKIiCTh IEMEHTHUX CyMilllell y Bilji 3pa3kiB 196
1i6. Lle nepenb6ayeHo BiTHOCHOIO iHEPTHICTIO YTBOPEHUX IOJIIMEPHUX IJIIBOK Y MaTPULli IeMEHTHOI cymimli. 3a
HU3bKOI KoHLeHTpauii (0,25 mac. %) MeTUJ rigpOKCHMETUII LIeJII0JI03H, BiIOyBAEThCS CIIOBIJIBHEHHS MTPOLECIB
py#iHaii i 36i1bIEeHHs BiITHOCHOI JOBrOBiYHOCTI LIEMEHTHOI CcyMilli nipu Aii pyiiHytouoro cepegosuma Ha 5 — 10 %.
ITpu Bukopucransi 0,5 mac. % i 6isble [00aBKY, BiiOyBaeThCs CUJIbHE 3TyLIEHHS CyMilli, 110 IPU3BOJIUTE 10
YTBOPEHHS IIyCTOT, TUM CaMUM 301JIbI1yIOYM [IPOHUKHICTh arpECMBHOIO CEPENIOBHUINA i BifjIOBiAHO CUJIbHIIIE
3MEHIIYIOUH CTilKicTh cymimeil. @opmiar KasbLilo, Tak camo sK i BiHin-auerary/Bepcatary (Neolith 4400), MOXYTb
BUCTYIIATU Yy SIKOCTi aHTUKOPO3ilHUX 4,00ABOK 32 paxXyHOK HM3bKUX BTPaT Y MillHOCTI 3pa3kiB. [Jlo6aBka Neolith 6700
IIPOSIBJISi€ BHAUHY CTa0iNIbHICTD 10 5 Mac. % o06aBKy y cyMilli Ha 168 100y BUTPUMKH Y arpECUBHUX CEPEIOBUILAX.
IIpu npomy BukopucraHHg Neolith 4400 mae 6iblll TO3UTUBHUI XapaKTep Aii Ha CyMilll IpY BIJIMBi arpECUBHOTO
cepenosuua. Tak, Npu TpUBaJIOMY NepebyBaHHi y KasbLili-CyIbPaTHOMY cepeoBULIi, TPy BMicTi y cymimmi 1 % Ta 5
% BiHiN-aleTaTy/Bepcarary, BTpaTta MillHOCTi ckianae 4 - 10 MIla, B Toi1 Yac K B po34uHi HaTpill cyabdary
Bif6yBaBcs npupicT MiHOCTi Ha 2 — 6 MIla B NOPiBHSIHHI 10 KOHTPOJIBHOT'O YMCTOTO LIEMEHTHOTO PO3UKHY.
MeTonoMm eIeKTPOHHOI MiKPOCKOii BU3HAUYE€HO CTPYKTYPY CyMilllel 10 Ta MicJjisl BUIPOOyBaHb y arPECUBHUX
cepenoBuax. Metogom [Y-crieKTpocKorii BUBYEHO BILJIMB Ta BU3HAYEHO IIOBEiHKY I10JIiMepHUX J06aBOK IIPU
6esrnocepeHiil i ay>kHOro cepenouila. Ha 0oCHOBI OTpMMaHUX JaHUX CIIPOEKTOBAHO PELENTYPY KOMIIJIEKCHO]
no6aBku «ANTICOR 1Var». E¢eKkTuBHICTb po3p006J1€HOI 106aBKU M0JIAAra€ y CIIOBiJIbHEHI IPOLIECIB BTPATH MilJHOCTI
IIpYU JOBrOTPUBAJIOMY IIepeOyBaHHI LIeMEHTHUX BUPOOIB y arpeCMBHUX CEPeLoBUIIAX. JJOBeIEeHO, 0 3aCTOCYBAHHS
KoMbiHallii J06aBOK 3 HAIIOBHIOBaY€eM IIPU3BOAUTD 1O 3MEHIIEHHS BIIJIMBY arpeCUBHOTO CEpeloBUILA Y ITi3Hi
eKcIulyaTaliliti ctpoku. [1pu oMy, IpY NOAAJBIIIN eKCIulyaTallii BUpO6iB 3 LEMEHTHUX B'SKYYMX, 200 3MEHILEHi
Iii arpeCMBHOIO CEpPEOBUILA HA PO3UMHY, BiIOYBAETHCS YACTKOBE BiIHOBJIEHHS MiLIHOCTI po3unHiB. Ha 0CHOBI

OTPUMAaHUX Pe3yJbTaTiB pO3p06IEeHO KOMOIHOBAaHY 106aBKy Ta PO3POOJIEHO MPOEKT TEXHOJIOTIYHOIO PErjlaMeHTy.

2. The dissertation is devoted to the study of the influence of modifying additives and carbonate fillers on the
properties of dry construction mixtures in aggressive environments. For the first time, using a salt fog chamber,
the impact of an aggressive environment on the stability of a modified cement matrix with carbonate fillers, water-
retaining reagents, and various types of polymer powders (RPP) was tested. Studying the initial parameters of
mixtures with carbonates, it was found that with a low content of limestone, the 28-day strength of cements
increases, while when chalk is used, the grade strength of the mixtures is lower. X-ray analysis confirmed the
similarity of chalk and limestone, which eliminates the possibility of the influence of additional inclusions on
strength indicators. By the nature of the action of methyl hydroxyethyl cellulose, the compressive strength of the
mixtures decreases with an increase in both their content in the mixtures and the viscosity of the cellulose ethers
themselves. Ethers of low and medium viscosity decrease in strength with a content of 0.75 wt. % additive, which is
40%, while the maximum reduction in strength for high-viscosity esters is 60%. Ethers of high viscosity increase



the water absorption of mixtures when their content in the system is increased from 2% to 6%. Medium and low
viscosity esters have less effect on strength, which in turn shows their greater effectiveness when used in
cementitious mixtures. Calcium formate and RPP at a low content in construction mixes reduce the strength of the
mixes by 9-15%% compared to the control compositions. At the same time, the compression strength value for the
obtained mixtures remains within the limits of 42.5-50 MPa. Already higher concentrations (from 3 to 5 wt.% of
additives) reduce the strength of the mixtures. Because of this, it can be argued that during further hardening of
the mixtures, the grade strength will remain within the limits of the values obtained on the 28th day of hardening,
if there will be no destructive effect on the products. For mixtures with a carbonate filler, it was determined that
the seawater solution has the greatest aggressiveness. There is a significant loss of cement strength from 20 to
50% compared to samples stored in tap water. A demonstrable effect on the stability of samples with cement-
limestone mixtures can be seen in samples with a carbonate component content of up to 30 - 40%. Loss of
strength compared to control samples in this seawater environment is 6-10%. Low-viscosity cellulose ethers at
low concentrations demonstrate the ability to reduce the destructive effect of sulfate-ion environments on the
stability of cement mixtures at the age of samples of 196 days. This is provided by the relative inertness of the
formed polymer films in the matrix of the cement mixture. At low concentrations (0.25 wt. %) of MHEC,
destruction processes are slowed down and an increase in the relative durability of the cement mixture by 5-10%
is seeing. At 0.5 wt. % and more of the additives, a strong thickening of the mixture occurs, which leads to the
formation of voids, thereby increasing the permeability of the aggressive environment and, accordingly, reducing
the stability of the mixtures more strongly. Calcium formate, as well as vinyl acetate /versatate (Neolith 4400), can
act as anti-corrosion additives due to low losses in the strength of samples. Additive Neolith 6700 shows
significant stability up to 5 wt. % additives in the mixture for 168 days of aging in aggressive environments. At the
same time, the use of Neolith 4400 has a more positive effect on the mixture under the influence of an aggressive
environment. Thus, with a long stay in a calcium-sulfate environment, with a mixture containing 1% and 5% of
vinyl acetate /versatate, the strength loss is 4-10 MPa, while in the sodium sulfate solution there was an increase in
strength by 2-6 MPa compared to the control cement mortar. The structure of the mixtures was studied by the
method of electron microscopy before and after tests in aggressive environments. The influence of polymer
additives under the direct action of an alkaline environment was studied by the method of IR spectroscopy. Based
on the received data, the mix of the complex additive "ANTICOR 1Var" was designed. The effectiveness of the
developed additive consists in slowing down the processes of loss of strength during long-term stay of cement
products in aggressive environments. It has been proven that the use of a combination of additives with a filler
leads to a reduction in the impact of an aggressive environment in the late operational period. At the same time,
under the continuous exploitation of products made of cement binders, or the reduction of the effect of an
aggressive environment on solutions, a partial restoration of the strength occurs. Based on the obtained results, a
combined additive was developed and a draft technological regulation was developed
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