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1. Inceprauis npucBg4YeHa JOCiIPKEHIO BIUIMBY Ha BIACTUBOCTI CyXUX OyiBeJIbHUX CyMilieil MOAnQiKyrounx
106aBOK Ta KApOOHATHUX HAIIOBHIOBAYiB B arpECMBHUX CEPELOBUIIAX. Briepiue, 3 BUKOPUMCTaHHSIM KaMepPU

COJIOBOT'O TYMaHy, IPOBOAMJIOCS] BUIIPOOYBAHHS BIIJIUBY arPECUBHOTO CEPENOBUILA 6€3[10CepeIHbO Ha CTiMKICThb

Mo (iKOBAHOI LIeMEHTHOI MaTpuLli KApOOHATHUMU HAMIOBHIOBAYaMU, BOJOYTPUMYIOUMMU peareHTaMu Ta pisHUMHU

BUJaMu nostimepHux nopoiukis (PIIIT). [Tpy BuBYeHHI BUXiIHUX IapaMeTpiB cymiliei 3 BUKOPHUCTaHHIM KapOOHATIB,

BUSBJIEHO, 1O [IPY HU3bKOMY BMICTIi BalHSKY, 36i/1b11y€ThCSI MILJHICTb LIeMEHTIB Ha 28 100y, B TOM Yac 5K [1pU

BMKOPHMCTaHHI Kpeild Mapo4Ha MIlIHICTb CyMilllell € MeHIIo0. PeHTreHorpadiuHUM aHasi3oM MiATBEPAKEHO



NOAiOHICTE KPEUIM Ta BAIHSIKY, 1[0 BUKPECIIIOE iIMOBIPHICTh BIUIMBY JOJATKOBUX BKJIIOYEHD HA [TIOKA3HUKY MILIHOCTI.
3a xapakTepoM [ii MeTUJI riIpOKCUeTHII LieJII0I031, MILIHICTb CyMillell Ha CTUCK 3MEHIIYEThCSI [IpY 361IblIeH] K
BMICTY iX y cymillax Tak i B's13kocTi camux edipis Lestono3u. EQipu HU3bKOI Ta cepeiHbOi B'SI3KOCTi 3MEHIIYIOTHCS
MitHicTh ipu BMicTi 0,75 Mac. % mo6aBky, mo ckiaagae 40 %, B TOM Yac K MaKCUMaJlbHe 3MEHIIEeHHS MillHOCTI 117151
e(ipiB BUCOKOI B's13KOCTi cTaHOBUTb — 60 %. EQipu BuCOKOi B'SI3KOCTi 361/1b1IYIOTh BOJONOIIMHAHHS CyMilllell IIpU
30isbLIeHi ix BMicTy y cucteMi Bif 2 % 1o 6 %. Edipu cepenHboi Ta HU3bKOI B'I3KOCTi MalOTh MEHIIMH BIJIMB HA
MILIHICTB, 1110, Y CBOIO Yepry, IoKasye ix 6iblly e(peKTUBHICTb IPU 3aCTOCYBaHHI y LIeMEHTHUX cymilax. Popmiat
Kasb1io Ta PIIIT npy HU3bKOMY BMICTi HU3BKOMY BMICTi y OyIiBE€JIbHUX CyMilllax 3MEHLIYIOTh MilIHICTb CyMilleil Ha 9
- 15 %% B NOpiBHSIHHI 10 KOHTPOJILHUX CKJIAZIB. [Ipy 11bOMY 3HAUEHHS MIIJHOCTI 17151 OTPUMAaHUX CyMileit
3aJIMIIAEThCs B Mekax 42,5 - 50 MIla Ha cTuck. Bxke 6inbii KoHLeHTpauii (Bix 3 7o 5 Mac. % n06aBKu) 3HUKYIOTh
MiLHICTE cyMimen. Yepes 1m0, MOXKHA CTBEPAKYBATH, 10 [IPU NIOJAJILIIOMY TBEPIHEHHI CyMilllell MapOYHa MiLIHICTh
JINIIAaTUMEThCS B MeKaxX 3Ha4yeHb, 1o Oysin oTpuMaHi Ha 28 o0y TBepIHEHHS 32 YMOBH, 110 HE BilOyBaTUMETbHCS
IeCTPYKLiHOTO BILJIMBY Ha BUPOOU. [I71s1 cyMileil 3 KapOOHAaTHUM HAllOBHIOBaY€eM, BUBHAUEHO, 1110 HANOIIbIIY
arpecuBHICTb Ma€ PO3YMH MOPCBHKOI BOJU. B jaHOMY cepenoBuILi BilOyBaeTChs 3HaUHA BTpaTa MillHOCTi LIEMEHTIB
Bizm 20 i ax 1o 50 % y nopiBHsHHI i3 3pa3kamy, siki 36epiranucs y BOLONPOBiAHIN Bofi. [Ioka3oBUil BIIJIUB HA
CTIiHKiCTb 3pa3kiB 3 LieMEHTHO-BAIHSAKOBOIO CyMilllaMU1 MOJKJIMBO [106AYMTH Y 3pa3Kax 3 BMiCTOM KapOOHATHOTO
KOMIIOHEHTY 11030 - 40 %. Brpara MilIHOCTI B ITIOPiBHSIHHI 4,0 KOHTPOJIBHUX 3Pa3KiB y JaHOMY CE€PELOBUILI MOPCHKO]
Bogu 6 — 10 %. Edipu 11e11051031 HU3bKOI B'SI3KOCTi 32 HU3BKUX KOHIIEHTPAllill IPOSBISIOTh 34ATHICTh A0
3MEHIIEHHS PYHHYIOYOr0 BIIMBY CyJb(aT-iOHHUX CEPEeLOBUILL HA CTiMKiCTh UEMEHTHUX CyMilllel y Bili 3pa3kiB 196
Ii6. Lle nepen6ayeHo BiTHOCHOIO iHEPTHICTIO YTBOPEHUX TOJIIMEPHUX IJIIBOK Y MaTPULli IeMeHTHOI cyminii. 3a
HU3bKOI KoHUeHTpauii (0,25 mac. %) MeTUJ rigpOKCHMETUII LIeJII0JI03H, Bil0yBAETHCS CIIOBIJIbHEHHS [IPOLIECIB
pyriHanii i 36inb1IeHHs BifHOCHOI JOBrOBiYHOCTI LIeMEHTHOI CyMilli IpH [iii pyiHy04oro cepengosuia Ha 5 — 10 %.
ITpu Bukopucransi 0,5 Mac. % i 6isbiue [06aBKY, BinOyBaeThCS CUJIbHE 3TyLIEHHS CyMilli, 1110 TPU3BOIUTE 10
YTBOPEHHS IIyCTOT, TUM CaMUM 301JIbI11yIOYM [IPOHUKHICTh arpECMBHOIO CEpPEOBHUINA i BifjIIOBiAHO CUJIbHiIIE
3MEHIIYIOUU CTilKicTb cymimeir. opMiaT Kajbllilo, TaK caMo SIK i BiHism-aneraty/Bepcarary (Neolith 4400), MoXyTb
BUCTYIIATU Yy SIKOCTi aHTUKOPO3iliHMX 06aBOK 3a paXyHOK HU3bKUX BTpAT y MillHOCTI 3paskiB. JJo6aBka Neolith 6700
IIPOSIBJISiE BHAUHY CTabiNIbHICTD 10 5 Mac. % H06aBKy y cyMilli Ha 168 o6y BUTPUMKH Y arpeCUBHUX CEPeIOBUILAX.
[Tpu npomy BukopucraHHs Neolith 4400 mae 6iblll TO3UTUBHUIN XapaKTep Aii Ha CyMilll IpY BIIJIMBi arpeCUBHOTO
cepenoBula. Tak, Ipu TpUBAJIOMY NepebyBaHHi y KajbLili-CyIbPaTHOMY CepeoBULIi, TPy BMicTi y cymimmi 1 % Ta 5
% BiHiN-aneTaTy/Bepcarary, BTpaTta MifHoCTi ckianae 4 - 10 MIla, B To#1 4ac SK B po34uHi HaTpill cyabdary
BifOyBaBcCs npupicT MiltHOCTI Ha 2 — 6 MIla B NOpPiBHSIHHI 10 KOHTPOJILHOT'O YMCTOTO LIEMEHTHOTO PO3UKHY.
MeTo10M €J1IEKTPOHHOI MiKPOCKOTIii BU3HAYEHO CTPYKTYPY CyMillIEH [10 Ta MiCjisl BUIIPOOYBaHb Y arpECUBHUX
cepenoBuax. Metogom [Y-crieKTpocKorii BUBYEHO BILJIMB Ta BU3HAYEHO IIOBEAiHKY I10JIiMepHUX N06aBOK IIPU
6esrnocepeHiil Aii ay>kHOro cepenosuiia. Ha 0oCHOBI OTpMMaHUX JaHUX CIIPOEKTOBAHO PELENTYPy KOMILJIEKCHO]
no6aBku «ANTICOR 1Var». EQeKkTuBHICTb po3p006J1eHOi 106aBKU I10JIAIra€ y CIOBiJIbHEHI IPOLIECiB BTPAaTH MilJHOCTI
1P IOBIOTPUBAJIOMY IlepebyBaHHI IEMEHTHUX BUPOOiB y arpeCcUBHUX cepenoBuiax. JJoBeseHo, o 3aCTOCYBaHHS
KoMbiHalii ;06aBOK 3 HAIIOBHIOBAYEM IIPU3BOAUTD 1O 3MEHIIEHHS BIIJIMBY arpECUBHOTO CEPENOBUILA Y ITi3Hi
eKcIulyaTaliiisi ctpoku. [1pu oMy, Ipy NOAAJbIIINA eKCITyaTallii BUpOO6iB 3 IEeMEHTHUX B'SKYYMX, 200 3MEHIIEHi
Iii arpeCUBHOTO CEpPEOBUILA HA PO3UMHY, BiI0YBAEThCS YACTKOBE BiIHOBJIEHHS MiLIHOCTI po3unHiB. Ha 0CHOBI

OTPMMAaHUX Pe3yJIbTATiB pO3p06IE€HO KOMOIHOBaHY JO6ABKY Ta pO3PO6JIEHO IPOEKT TEXHOJIOTIYHOTO PETJIAMEHTY.

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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