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HiABUILEHHIO KOPO3ilHOI CTIMKOCTI Ta €KCILTyaTaliiHO-TEXHIYHMX BJIACTUBOCTEN METAJIEBUX BUPOOIB,
YCTaTKYBaHHSI Ta IPUCTPOIB IJIIXOM BUKOPHCTAHHS CUHEPreTUYHHUX afCOPOLiliHUX iHTi6iTOPiB KOPO3ii MKUPOKOro
CIIEKTPY 3aXUCHOI fiii. PO3po6s1eHO HayKOBO-00IPYHTOBAaHUH MiZIXif] 1O CTBOPEHHS e(PeKTUBHUX iHri6iTOPiB KOpo3ii
Ha OCHOBI NOJII(PYHKLIOHAJIbHMX OPTaHiYHUX CIIOJIYK Ta KOMOiHALLill OpraHiYHuX CIOJIYK i cosieit meTasiB. Iligxin
6a3yeThCs Ha KOMITJIEKCHOMY JIOCJIiZPKeHH] ITpo1ieciB afcop61iii, BCTAaHOBIEHH] B3a€MO3B'SI3KY MiXX 6YZ0BOIO
OpraHiuYHUX CIIOJYK, iX afcOpOLifHUMY 3aXMCHUMU BJIACTUBOCTSIMHU, BUHAYEHHI 0COOJINBOCTEN KiHETUKU
napujaJbHUX peakiili KOHKPETHUX BUJiB KOpO3ii i IJISIXiB BIVIMBY Ha HUX iHTi6ITOPiB, BpaXxyBaHHI €(eKTiB
BHYTPIIIHbOMOJIEKYJIIPHOTO i MiXXMOJIEKYJISIPHOTO CMHEPTi3MYy, SKi BUHUKAIOTh NIPY iHTiOyBaHHI KOPO3ii.
JocminkeHo 3aKOHOMIPHOCTI afcop6iiii Ta 3aX1CHOI Aii TPy KUCJIOTHINA KOPO3ii 3a71i3a Ta ByIJlelleBUX CTajlel Pi3HUX
3a XiMiYHUM CKJIaJJOM MOHO(QYHKIiOHAJIbHUX i [1071ipyHKIiOHaIbHUX OPTaHiYHUX CIIOJIyK. BusiBiiena posib aMiHHUX,
nipyuauHieBUX, KAPOOHINBHUX, TIOKAPOOHIIbHUX, KAPOOKCUIIBHUX IPYII B 3aXUCHIN il LKX iHribiTopiB. PO3BMHEHI
CY4aCHi HayKOBi II0JIOKE€HHS I0/I0 MEXaHi3My 3aXMCHOI Jii opraHiyHux iHri6iTopiB KOpO3ii Ta posi pisHuX
B32€MO3B’I30K MK KIHETUYHMMU IIapaMeTpaMy KOPO3ifiHUX MIPOLECiB, 3aXMCHOIO Ali€l0 iHribiTOpiB Ta ix
afcopOLifHMMU BIACTUBOCTSIMU 3 YPaxyBaHHSIM MeXaHi3My aHOJHOTO PO3UMHEHHS 3aji3a. JJoCciIKeHo i HayKOBO
O0OIpyYHTOBaHO e(eKTH BHYTPILIHbOMOJIEKYJISIPHOTO i MDKMOJIEKYJIIPHOTO CUHEPTri3My, SKi BUHUKAIOTh [1pU
iHribyBaHHi Kopo3ii MeTaiB 101iQyHKIiOHaIbBHUMY OpPraHiYHUMU CIIoJlyKaMu 3 aromamu Hitporeny, Okcureny,
Cynbdypy Ta cymimamy OpraHiyHUX i HEOPraHiYHMX CII0JIYK Pi3HOrO MEXaHi3My 3aXMCHOI 1ii. BcTaHOBIEHO, 10
aMiHHi Ta NipuAMHOBI PparMeHTH NOMi(PYyHKIIOHATIBHUX OPTraHiYHMX CIOJIYK 320€3Me4yI0Th iX 3aXMUCHY Ailo 32
€HEepPreTUYHUM MEXaHi3MOM ITPU HEBUCOKUX TEMIIEPATYPAX, A TIOKAPOOHIJIbHMX Ta KAPOOKCUIIBHUX — NP1
MigBuIeHUX. BUCBITIIEHO B3a€MO3BI30K MK XapaKTEpPOM CHUJI B3AaEMOJIil Mi>K alcOpOOBaHMMU YaCTUHKAMU Ta ix
3aXMCHOIO JIi€l0 TP KUCJIOTHINM KOpo3ii 3a7i3a. 3allponoOHOBAHO HOBUI TUIl CUHEPI€TUYHUX iHTiGITOPiB KUCJIOTHOI,
COJIbOBOI Ta JIY>)KHOI KOPO3ii [IMHKY Ha OCHOBi CyMilllell OPTaHiYHUX CIIOJIYK i KaTiOHiB MeTasliB. BCTaHOBJIEHO POJIb
Mopu@ikalii noBepxHeBUX BIACTUBOCTEN LIUHKY, 110 BiiOyBaeThCsl BHACIIOK IIPOTIKaHHS Pi3HUX €JIeKTPOXiMiUHMX
IIPOLIECIiB B 3aXMCHIl Aii bOro TUIly iHribiTopiB KOpo3ii. Po3pobyena Mmoaesnb afgcopOliii OpraHiyHUX CIIOJYK Ha
METaJlax, 3aCHOBAHA HA YSBJIEHHSIX [TPO YTBOPEHHS KOMIUIEKCIB 3 YACTUHHUM IIEPEHOCOM 3apsy Ta IPOrHO3YBaHHI
ii nportikaHH4 3 BuKopuctanHgam npuHuuny JKMKO [lipcona. Ha mimcrasi 3aCToCyBaHHS 3aIIPOIIOHOBAHOI MOZEJTI
azcopoLii po3po6sieHO HAaIPSIMKM CTBOPEHHSI HOBUX €(DEKTHMBHUX iHTi6ITOPIB KOPO3ii, 3aCHOBaHI Ha BpaxyBaHHI
azcopOLifHUX BIACTUBOCTEN MeTaliB, crienndiky MexaHi3MiB Kopoasii, eeKTiB cuHeprizMmy ix 3aXuCHOI Aii.
Po3po6s1eH0 HOBY cepito OpraHiuHuX iHTi6ITOPiB KOPO3ii HA OCHOBI Y€TBEPTHUHHUX MipUIUHIEBUX COJIEN 3
KapOOHIJIBHUMMU I'PyliaMu IIMPOKOTrOo CIEKTPY [l i NoJlipyHKIioHAIbHOTO PU3HAaUYeHHS (KUCIOTHA KOpO3is,
MiKpOOHA KOpO3isl MeTajliB B yMOBax 0aKTepiasbHOI Cyb(aTpenyKiii, KUCIOTHE KOPO3iMHO-MeXaHiuHe pyHHYBaHHS
craneii). JJocaiIpKeHO B3a€MO3B 130K MK 3aXHCHOIO JIi€l0 OPraHiYHUX CIOJYK, €JIEKTPOHHUMU Ta CTEPUYHUMU
BJIACTUBOCTSIMU iX 3aMiCHUKIB Ta IPUPOJ0I0 AOJATKOBUX (PYHKIIOHATIBHUX yIPYITyBaHb, CXUJIbHUX J10
6e3nocepeiHbOI afcopOLii Ha cTasi. BusBiIeHO posb 6i0J0TYHOrO Ta €J1eKTPOXiMiYHOTrO (PAKTOPIB IIPU iHTiOyBaHHI
KOpO3ii MeTaJliB B yMOBax 06aKTepiasnbHOiI cynbdaTpenyKuii. HaykoBo 06IpyHTOBaHO €(PEKT CUHEPri3My 3aXMCHOI Jji
OpraHiuHUX CIIOJIYK Iif BIJINBOM IIPOAYKTiB MeTabosidmy 6aktepiit (HS-, H2S). [JocinkeHo BIMB iHri6iTOpiB Ha
CamMopO3ps, €JIEKTPUYHI Ta PO3PAAHI XapaKTePUCTUKU LIMHKOBUX Ta KaJMi€BUX aHOJIB XIMIYHUX JKEPEJ CTPYMY.
Ha nigcraBi BUKOpUCTaHHSI PO3pO6JIEHUX iHTi6ITOPiB KOPO3ii 3alpOIIOHOBAHO YIOCKOHAJIEH] CBUHIIEBO-LIMHKOBI Ta
CBMHILIEBO-KaJIMi€Bi €JIEMEHTU 3 KUCJIOTHUMMU €JIEKTPOJIITAMU, MAPTaHL€BO-1JMHKOBI €JIEMEHTH BOLHO-COJIbOBOI Ta
BOJHO-JIY)KHOI crucTeMu. BcTaHOBJIEHA MTePCIEeKTYBHICTh 3aCTOCYBaHHSI KOMOIHOBAaHOTO IIPOTUKOPO3iHOTO 3aXUCTY
BYIJIELIEBUX CTaJlell B BOJHUX arpeCHMBHUX CEPEIOBUILAX HA OCHOBI CYMiCHOIO BUKOPUCTAHHS IUQY3iHUX
IIOKPUTTIB Ta iHribiTOpiB KOpO3ii. Kito4oBi cy10Ba: iHri6iTopu, KUCI0THA, COJIbOBA, JIy’KHA KOPO3isl, KOPO3isl B yMOBax
cynbdaTpenyKiii, HITporeH-, OKCUreH-, cyJabQypBMiCHI OpPraHiuHi CIIOYKY, rajbBaHiyHi enemMeHnTy, nudysiiHi
IIOKPUTTSI.

2. Pogrebova I.S. The scientific basis for the creation of synergistic adsorption corrosion inhibitors multifunctional
purposes. - Qualifying scientific work on the rights of the manuscript (dissertation for the degree of Doctor of
Technical Sciences in specialty 05.17.14. - Chemical resistance of materials and corrosion protection. - National



Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2021). The dissertation is devoted
to the solution of an important scientific and technical problem namely increase of corrosion resistance and
operational and technical properties of metal products, equipment and devices by use of synergistic adsorption
corrosion inhibitors of a wide range of protective action. A scientifically substantiated approach to the creation of
the effective corrosion inhibitors based on polyfunctional organic compounds and combinations of organic
compounds and metal salts has been developed, which is based on a comprehensive study of adsorption processes
and the role of the structure of organic compounds in its course. The features the kinetics of partial reactions of
specific types of corrosion and the ways of influencing them by inhibitors, taking into account the effects of intra-
and intermolecular synergism which occur at the process of the corrosion inhibition was determined. The
regularities of adsorption and protective action in case of acid corrosion of iron and carbon steels of
monofunctional and polyfunctional organic compounds of different chemical composition have been studied. The
role of amine, pyridinium, carbonyl, thiocarbonyl, carboxyl groups in the protective action of these inhibitors is
revealed. Modern scientific provisions on the mechanism of protective action of organic corrosion inhibitors and
the role of various partial effects of its inhibition have been developed. An equation is proposed and experimentally
substantiated, which establishes the relationship between the kinetic parameters of corrosion processes, the
protective action of inhibitors and their adsorption properties, taking into account the mechanism of anodic
dissolution of iron. The effects of intra-and intermolecular synergism arising from the inhibition of metal corrosion
by polyfunctional organic compounds with nitrogen, oxygen, sulfur atoms and mixtures of organic and inorganic
compounds of different protective action have been studied and scientifically substantiated. The relationship
between the nature of the forces of interaction between the adsorbed parts and their protective effect in acid
corrosion of iron is highlighted. A new type of synergistic inhibitors of zinc acid, salt and alkaline corrosion based
on mixtures of organic compounds and metal cations is proposed. The role of modification of surface properties of
zinc, which occurs due to various electrochemical processes in the protective action of this type of corrosion
inhibitors, has been established. The developed model of adsorption of organic compounds on metals is based on
the notions of the formation of complexes with partial charge transfer and prediction of its course using Pearson’s
Hard-Soft Acid-Base Principle. Based on the application of the proposed adsorption model, the directions of
creation of new effective corrosion inhibitors are developed, based on taking into account the adsorption
properties of metals, the specifics of corrosion mechanisms, the effects of synergism of their protective action. A
new series of organic corrosion inhibitors based on Quaternary pyridinium salts with carbonyl groups with a broad
spectrum of action and multifunctional purpose (acid corrosion, microbial corrosion of metals under conditions of
bacterial sulfate reduction, acid corrosion-mechanical destruction of steels) has been developed. The relationship
between the protective effect of organic compounds, electronic and steric properties of their substitutes and the
nature of additional functional groups prone to direct adsorption on steel has been studied. The effect of
synergism of protective action of organic compounds under the influence of products of bacterial metabolism (HS-
, H2S) is scientifically substantiated. The influence of inhibitors on self - discharge, electrical and discharge
characteristics of zinc and cadmium anodes of chemical current sources has been studied. Based on the use of the
developed corrosion inhibitors, improved lead-zinc and lead-cadmium elements with acid electrolytes,
manganese-zinc elements of water-salt and water-alkaline system are proposed. The prospects of combined
anticorrosion protection of carbon steels in water aggressive environments on the basis of joint use of diffusion
coatings and corrosion inhibitors are established. Key words: inhibitors, acid, salt, alkaline corrosion, corrosion in
the conditions of sulfate reduction, nitrogen-, oxygen-, sulfur-containing organic compounds, galvanic elements,
diffusion coatings.
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