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2. Electrically conductive silicate composition for protection against electrocorrosion of railway structures

Pedepar:

1. Incepranist npucBsyeHa po3poolii eseKTPOIPOBiAHOI CUIIKaTHOI KOMITO3ULLii i yJI0CKOHAaNIEHHIO €KPaHHOTO
3aXMCTY Bifl €1eKTPOKOpPO3ii 3a71i300€TOHHUX i 6€TOHHMX KOHCTPYKLiN Ha eJ1eKTpU(PiKOBaHUX IIOCTIHUM CTPyMOM
3aJIi3HULAX. YTOUHEHO MEXaHi3M NPOTIKaHHA CTPYMY Ta €JIEKTPOKOPO3ii KOHCTPYKLiM. 3apornoHoBaHa KOMIIO3ULis
i3 cusikaty Ta KpeMHi(TOpUIy HATPiI0, €JIEKTPOIPOBITHICTD SIKOi 3a6e3nedyeTscs rpadiTom, a BOGOCTINKICTD
IOMEHHUM IPaHyJIbOBaHMM LIJIAKOM. [i ocHOBHUM IIPOAYKTOM € reJib KpEMHINKUCIIOTH, & BOLOCTINKICTb
MigBUINYETHCS 32 PAXyHOK YTBOPEHHS JIYKHUX Ta JIY’)KHO3EMEJIbHUX IiIpOaTIOMOCHUIIIKATIB, TigpOoaoMiHaTIB Ta
¢dropuny Kamblio, SIKi yTBOPIOIOTh BOJOCTIlKi €JIeKTPOreTepOoreHHi KOHTaKTU. Bu3HaveHi KaTojHa Ta aHOHA

peaxuii Ha rpaHuLli po3noginy Mixk rpadiToMm i CUIIKaTHUM KaMeHeM, SIKi BUBHAYalOTh JIOBrOBIiYHICTb KOMITIO3UILLj].



BcraHOBIIEHO, MO €1eKTPO(i3NyHi BJIACTUBOCTI KOMIIO3ULiH I1epedyBaloTh B aHTAroOHi3Mi 3 riipodisnyHumMy Ta
dizuKo-MexaHIYHUMY, OTXKe, pO3pOOKa CKIIaJiB BUMarae 3aCTOCyYBaHHS METOIiB KOMITpOMiCHOI onTuMmizariii.
BusHaueHi 3a/1€XKHOCTI 3a3Ha4€HMX BIACTMBOCTEM Bifl BMiCTy CchJliKaTy HaTpilo, rpadity, maky. BusnaueHo
epeKTHBHICTb 3a3€MJIEHUX €KPaHiB i3 Komno3uliii. Po3pobiieHo Ta 3anaTeHTOBaHO CKJIad KOMIIO3UIIiM.
YI0CKOHa/IEHO KOHCTPYKTUBHO-TEXHOJIOTIYHE PillleHHS 3aXMCTY OMOPU BUCOKOI ITaCaXKUPCHKO]i IaTgpopmu

3a3eMJIEHMM €KPaHOM, sIKe BIIPOBAPKEHO Iif Yyac KaliTaJbHOIO PEMOHTY IJIaTPOPMHU.

2. The dissertation is devoted to the development of electrically conductive silicate composition and improvement
of screen protection against electrocorrosion of reinforced concrete and concrete structures, in particular, high
passenger platforms, overpasses, bridges operated on sections of railways electrified by direct current. As a result
of a theoretical research author developed the view about electrocorrosion of reinforced concrete and concrete
structures. Author cpecified a scheme and a mechanism of leakage current transmission through high passenger
platforms structures, author defined 4 types of structures zones, in which electrocorrosion process reactions
happen. Silicate composition, that was proposed, is consisted of sodium silicate andsodium silicon fluoride, its
conductivity is provided by graphite filler, and its water resistance is provided by adding a main blast furnace
granular slag. Author defined, that the main product of a hydration is a silicic acid gel, and a water resistance of
this acid can raise at the expense of alkaline and alkaline earth hydroaluminosilicates, calcium hydroaluminates
and calcium fluoride origination, that create water resistant electroheterogeneous contacts, when it reacts with
silica gel particles. Cathode and anode electrochemical reactions, which were defined, occur on a distribution
boundary between a graphite and a silicate component of the composition. Author showed, that the synthetic
stone durability by an electrical conductivity will be conditioned by a quantity of an electric current, that can pass
through graphite particles. As a result of an experimental research, author determined, that electrophysical
characteristics of silicate compositions, which contains graphite, are in an antagonism with hydrophysical and
physical and mechanical qualities. So, development of these compositions needs usage of compromise
optimization methods.Author defined, that electrophysical, hydrophysical and physical and mechanical qualities of
compositions depend on content of sodium silicate, graphite and slag. Author experimentally researched efficiency
indicators of grounded screens, which are made of electrically conductive silicate composition. Author defined,
that these screens can drain leakage currents and reduce power of current, that goes through a concrete and an
armature by 70 %. Author developed conductive compositions, that were patented. Creator improved constructive
and technological solution to protect supports of a high passenger platform with a grounded screen. The research
results were implemented in experimental order during capital repair of the high passenger platform at the railway
station of Komarivka belonging to the regional branch “The South Railway” of the JSC “Ukrainian railways”.
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