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Pedepar:

1. PoboTa HampasjieHa Ha BUPILIE€HHS BaKJIMBOi HAyKOBO-IIPAKTUYHOI IPO6GJIEMH MiIBULLIEHHS KOPO3ifHOI CTIMKOCTI
METaJliB B aTMOC(HEPHUX YMOBAX Ta BOGHUX HEUTPAJIbHUX CEPEIOBUIIAX, 32 PAXYHOK BUKOPHUCTAHHS €KOJIOTIYHO
0e3reyHrx, 6araTOKOMIIOHEHTHHUX 3a CKJIaIOM POCJIMHHUX €KCTPaKTiB Ta KOMOiHALIHMX cyMillel Ha iX OCHOBI i3
CHHEPreTUYHOIO CIIONYKOK — TPUAJIKOKCUCUIIAHOM. YIeplie po3po6ieHO O6IPYHTOBAHU MiAXiM 40 CTBOPEHHS
iHri6iTOPiB KOPO3ii KOMIJIEKCHOI [Iii HA OCHOBI IPMPOJHUX OPraHiYHUX CIIOJIYK SKOMIB IVIOJOBO-STiIHUX KYJbTYP i
IIPOTHO3YBaHH4 iX iHriOyBaJbHUX BJIACTUBOCTEM, SIKUI 6a3yeThCs HA BUKOPUCTAaHHI CCTEMU €KCTPAreHTiB i-
PrOH:EtOH:H20 / 0-40%:25-30%:15-25% 17151 BUSTy4€HHS MIMPOKOT0O CIIEKTPA OPraHiuyHUX CIIOJIYK 3 POCJUHHO]
CHAPOBUHY, 3 YPaXyBaHHSIM KOMIIOHEHTHOTO CKJIaly Ta aHTMOKCHUJAHTHOI aKTUBHOCTI, 3aKOHOMIPHOCTEN
azcopOLiiHOI MOBEIiHKY Ta MEXaHi3My [ii, 3B'S13Ky iX 3aXMCHUX BIACTUBOCTEN 3 XiMiYHUMU [1€PETBOPEHHIMU

CKJIaJIOBUX CIIOJIYK Y KOPO3ifIHUX CepeloBUILax Ta II0BepxHi meTaiy. I[IpoieMOHCTPOBAaHO 3B'S1I30K MiX



AHTUOKCHUJAHTHOIO Ji€I0 Ta iHribyYol0 3IaTHICTIO POCIUHHUX €KCTPAKTIB Ta 3alIPOIIOHOBAHO BUKOPUCTAHHS
AHTHOKCHUIAHTHOI aKTUBHOCTI SIK IPOrHOCTUYHOTO IapaMeTpa iHrioyio4oi epeKTUBHOCTI POCIMHHUX €KCTPaKTIB.
Ynepiie BCTaHOBJIEHO, 1110 TPY BUKOPUCTAHHI POCIMHHUX €KCTPAKTIB SIK iHTi6IiTOpiB aTMOocdepHOi Kopoaii,
IIPOJIOHIOBAHUH NPOLeC 0OYMOBJIEHUH CIOBIJIbBHEHOIO KiHETUKOIO BUMIAPOBYBAHHS JIETKUX CIIOJIYK, YTBOPEHHSIM
ancopbOBaHMX 1IapPiB, iXHIMU XiMIYHMMU Ta CTPYKTYPHUMMU MEPETBOPEHHSIMU HA TIOBEPXHI CTaJli. Y HEATpaIbHOMY
BOJHOMY CepeJoBUILi 3aKOHOMIPHICTIO (pOpMyBaHHS 3aXMCHOI IIJIiBKY € IIPOJIOHTOBaHUI Ipoluec GOpMyBaHHSIM
IIPOAYKTIB peaklii KoHAeHcallii, a came (pJ1aBaHOJI-aHTOLiaHOBUX Ta (pJIaBaHOJI-aJbAETIAHUX aAAyKTiB, L0, SIK
HACJiJOK, | BUKJIMKa€e BTOPMHHE iHriGyBaHHS KOPO3iIHOTO MpOoLeCcy Ta 06YMOBJIIO€ NPOiHTribyounii e(exT
POCJIMHHUX €KCTPaKTiB. BcTaHOBNEHO e(eKTUBHICTh BUKOPUCTAHHS €KCTPAKTIB KOMIB I1JI0JOBO-ATiTHUX KyJIbTYP
sIK iHTi6iTOpiB KOpO3ii ByrieneBux cTauel, Migi Ta ii cnasiB B aTMocepHOMY cepeloBuUIL IIPU ITOCTiNHIN
BOJIOTOCTI IIOBITP# i TemnepaTypi 6e3 KOHIeHcallii BOJIOTY Ha 3pa3Kax i BOGHUX HEUTPAJIbHUX KOPO3iliHO-
arpecuBHUx cepenosuiax (98-99%) B intepsaii 20-50 ‘C y cTaTUYHUX YMOBaX i y oTowi piguHu. Po3pobiieHi
KoMOiHalliHi iHribiTopyu KOpPO3ii Ha OCHOBI €KCTPaKTIB )KOMIB I1JI0OBO-ATiIHUX KyJbTYp Ta 3-
aMiHOIPOMINTPieTOKCUCUIIaHY, 10 3a0€31eYyI0Th CUHEPreTUYHMM e(deKT NPOTUKOPO3iliHOI Aii SIK YJOpHUX, TaK i
KOJIbOPOBUX MeTaliB. JloBeJleHa PaKTUYHa JOLiIbHICTh 3aCTOCYBAHHS HOBUX iHTi6ITOPIB KOPO3ii K NPUCAAKU 10

3MalllyBaJIbHO-0XO0JIOIKYIOUMX PinuH Ta 1aKodpap60BOro OKPUTTSIL.

2. The dissertation work is aimed at solving the important scientific and practical problem of increasing the
corrosion resistance of metals in atmospheric conditions and aqueous neutral environments, due to the use of
environmentally safe, multi-component plant extracts and combination mixtures based on them with a synergistic
compound - trialkoxysilane. For the first time, a reasoned approach to the creation of corrosion inhibitors of
complex action based on natural organic compounds of pulps of fruit and berry cultures and prediction of their
inhibitory properties was developed, which is based on the use of the solvent system i-

PrOH:EtOH:H20 /0-40%:25-30%:15-25% for the extraction of a wide range of organic compounds from plant raw
materials, taking into account the component composition and antioxidant activity, patterns of adsorption
behavior and mechanism of action, the connection of their protective properties with chemical transformations of
constituent compounds in corrosive environments and metal surfaces. The connection between the antioxidant
effect and the inhibitory capacity of plant extracts was demonstrated and the use of antioxidant activity as a
prognostic parameter of the inhibitory efficiency of plant extracts was proposed. For the first time the qualitative
composition and quantitative content of the main classes of compounds extracted from plant raw materials by the
solvent system i-PrOH:EtOH:H20 /45:30:25 (aldehydes (14,34-9,19%), ketones 1,07-7,7%), alcohols (1,5-8,4%),
terpenes/ monoterpene phenols (8,06-12,34%) of polyphenolic compounds are flavonoids, phenolic acids
(16,59-21,12%), anthocyanins (10,7-17,75%), flavonols (9,9-14,75%). For the first time it was found that the volatile
compounds of the obtained extracts of grape, apricot, peach and tomato cakes are 10 aldehydes (hexanal, heptanal,
butanal, (E,E)-2,4-hexadienal, octanal, benzaldehyde, 2-phenylacetaldehyde, furfuraldehyde, vanillin), hexylacetate,
alcohols, 2 ketones (o-ionone, 6-methyl-5-hepten-2-one) and 7 terpene compounds (linalool, limonene, o-cyclocitral,
thymol, carvacrol, geraniol, o-terpenyol). For the first time, it was established that when plant extracts are used as
atmospheric corrosion inhibitors, the prolonged process is caused by the slowed down kinetics of evaporation of
volatile compounds, the formation of adsorbed layers, and their chemical and structural transformations on the
steel surface. In a neutral water environment, the regularity of the formation of a protective film is a prolonged
process of formation of condensation reaction products, namely flavanol-anthocyanin and flavanol-aldehyde
adducts which, as a result, causes secondary inhibition of the corrosion process and determines the pro-inhibitory
effect of plant extracts. The effectiveness of the use of fruit and berry pulp extracts as corrosion inhibitors of
carbon steels, copper and its alloys in the atmospheric environment at constant air humidity and temperature
without moisture condensation on samples and aqueous neutral corrosive environments (98-99%) in the range
20- 50 °C in static conditions and in a liquid flow. Combined corrosion inhibitors based on extracts of pulp of fruit
and berry crops and 3-aminopropyltriethoxysilane have been developed, which provide a synergistic anti-
corrosion effect of both ferrous and non-ferrous metals. The practical expediency of using new corrosion
inhibitors as additives to lubricating and cooling fluids and paint coatings has been proven. It is established that



the increase of inhibitory efficiency in the combined action of combinations of plant extracts of grape, apricot,
peach and tomato cakes with organosilane is due to chemisorption processes with the formation of siloxane (Si-O-
Si), (Si-O-C) and metalsiloxane bonds that promote the formation of a polymeric film on the metal surface, which
consists of molecules of plant extract / compounds of their chemical transformation and the products of their
copolymerization with organosilane.
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