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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[Tpotuzis Tpancnopty arpecuBHux ioHiB SO42- i Cl- B apMOBaHOMY CTajIEBOIO ApMaTypoOIO NOPTIAH]LIEMEHTHOMY

6eTOHi 11711 MOPCBHKOTO OyIiBHUIITBA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Solutions to reduce aggressive ions SO42- and Cl- transport in Portland cement concrete with steel reinforcement
in hydraulic structures.

Pedepat yKpaiHCBKOIO:

B pesynbrati BuKoHaHHs HIIP 3ar1pornoHoBaHO KOMILJIEKCHU MiAXin 70 po3poOKku epeKTUBHUX METO/iB 3aXUCTY
3aJ1i306€TOHHMX MOPCBKHUX CIIOPYJ, LIJISIXOM raJibMyBaHHS TPAHCIIOPTY arpecuBHuX ioHiB SO42- i Cl- miHepanibHUMU
3B'I3YI0UMMU, BUKOPUCTAHUX K OCHOBU OETOHY, TaK i 3aXMCHOTO MOKPUTTS. [I0Ka3aHO IPUHLIUIIOBY MOXJIUBICTh
npoTuii TpaHCIOPTY arpecuBHUX ioHiB SO42- i Cl- npy BHYTPIlIHPOMY 3aXUCTi GETOHY HIJIIXOM PEryII0BaHHS
PEYOBMHHOTO CKJIafly [IOPTJIaHALLEMEHTY. YIIPaBJliHHS TPAaHCIIOPTHUMU BJIACTMBOCTSIMU OETOHY BiJHOCHO BKa3aHUX
ioHiB 3a6e3ne4yeThCs K 3aBISKU iX xeMocopoLii i XiMiYHOMY 3B'SI3yBaHHIO HANIPaBJI€HO CPOPMOBAHMMU B
MaTpULSIX MiHepaJIbHUX 3B'SI3yI0UUX TigpaTHUMU ¢a3ami (resiesi ¢pasu, AFm-dasu i 1eosiTonoaioHi 1yxKHi
ripoaloMOCUJIIKaTH), TaK i OKJIIOIyBaHHS B CTPYKTYPi Lie0JiT-BMilly0uoi 06aBKU. BusiBiieHui MmexaHizm
3B'sI3yBaHHS i0OHIB B CKJIaZli TPOAYKTIB TBEPHEHHs OYB peasi3oBaHUI ITPU PO3POOL 3axX0y AJ1s1 30BHILIHBOTO
3axucty. Ontumisauis cniBeigHomeHHs okeugis (SiO2 /A1203 = 4...5; K20 /(Na20+K20) = 0,15...0,3) sy>kHOTO
aJIIOMOCHUJIIKATHOTO 3B513YI04O0T0 SIK MAaTPHLi IOKPUTTS IJ1s1 30BHIIIHBOTO 3aXUCTY OETOHY, a TAaKOX Mogudikaris
J10ro KasbLiMBMIilyI0UUMHU 1 iHIIMMHA J06aBKaMU 00YMOBIIIOE MOXJIUBICTh (POPMYBaHHS 32 HOPMaJIbHUX
temrepatyp (20+2 0C) BOgOCTIMKUX KOPO3IMHOCTIMKMX e TONOAIOHIX MAaTPpULlb. 3B'13yBaHHA SO42- i Cl-
MOPCBKOI BOJIY IIJIIXOM X€MOCOPOLii CHHTEe30BaHMMU 1€0JITONOAIGHMMY [TPOAYKTaMU TBEPAHEHHS Oye
06YMOBJIIOBATH N1€PCIIEKTUBHICTh BUKOPUCTAHHS PO3PO6JIEHOTO 3B’13yI0YOT0 SIK OCHOBY 3aXVMCHOTO MTOKPUTTS AJIS

IiABUILEHHS TEPMiHYy eKCILTyaTallii MOPCBKUX 3a/1i300€ TOHHYX CIIOPYZ,

Pedepar aHIJIiHCBKOIO:

As a result of the implementation of the research work, a comprehensive approach to the development of effective
methods of protection of reinforced concrete marine structures by inhibiting the transport of aggressive SO42-
and Cl- ions with mineral binders, used as a concrete base and a protective coating, was proposed. The
fundamental possibility of counteracting the transport of aggressive SO42- and Cl- ions during the internal
protection of concrete by adjusting the material composition of Portland cement is shown. Control of the
transport properties of concrete with respect to the specified ions is ensured both due to their chemisorption and
chemical binding by the directionally formed mineral binding hydrate phases in the matrices (gel phases, AFm
phases and zeolite-like alkaline hydroaluminosilicates), and occlusion in the structure of the zeolite-containing
additive. The revealed mechanism of binding of ions in the composition of hardening products was implemented
during the development of measures for external protection. Optimizing the ratio of oxides (SiO2 /AI203 = 4...5;
K20 /(Na20+K20) = 0.15...0.3) of alkaline aluminosilicate binder as a coating matrix for external protection of
concrete, as well as its modification with calcium-containing and other additives causes the possibility of forming
waterproof and corrosion-resistant zeolite-like matrices at normal temperatures (20+2 oC). The binding of SO42-
and CI- of sea water by chemisorption by synthesized zeolite-like solidification products will determine the
prospects of using the developed binder as the basis of a protective coating to increase the service life of marine

reinforced concrete structures.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: 1eMeHTHI MaTpHL, SKi XapaKTEPU3YIOThCS Mi/JBUILEHOIO 30ATHICTIO [0 3B'SI3yBaHHS

SO42- i Cl- ioHiB; J1y>kKHE alIIOMOCUJIKAaTHE 3B'SI3yl04e [1JIs MOAabLIOi PO3POOKU 3aXUCHUX TOKPUTTIB

Ha3zpa HTII aHrsi#icbKOI0: cement matrices, which are characterized by increased ability to bind SO42- and

Cl- ions; alkaline aluminosilicate binder for further development of protective coatings
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3p 3aCTOCYBaHHS: BupoGHULITBO OyniBeIbHUX MaTepiasiB i BUPOGIB
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieni minepasbHi 38's13y104i, ClipomMoskHi 38's13yBati SO42- i Cl- ioHM HanpaBIeHO
chOpMOBaHMMU MPOYKTAMU TBEPAHEHHS. BUSBIEHUI MEXaHi3M I1[0/]0 3B'A3yBaHHS TaKUX iOHIB 6yB peasi3oBaHMil
IIpY PO3POOL JIy’KHOTO alIOMOCUIIIKAaTHOTrO 3B's13yt04oro cuctemu Na2O-K20-Ca0-Al203-Si02-H20 sk

HepCHeKTI/IBHOi OCHOBH 1Jid 30BIIIHBOT'O 3aXHCHOT'O TIIOKPUTTHA.
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TEXHOJIOTI! TOMIO) AJ1s1 3a6€3MeYeHHs eKCIIOPTHOrO OTEHIialy Ta 3aMillleHHIO iMIIopTy, [ToJlinmeHHs cTany

HaBKOJIMIIHBOTO CcepelloBrIa, EKOHOMIsSI eHepropecypcis
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