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Pedepar/anoTanis:

1. Inceprauifina po60Ta IpucBsIYeHa pO3pOOJIEHHIO €KOJIOTIYHO 6e31eYHOoi iHribyBasbHOI KOMIIO3ULii HA OCHOBI
HATPIIO aJIbTiHaTy JJ181 3aXUCTY ajominieBoro crasy J16T Bif koposii Ta Tpu60KOPO3ii, a TAKOXK BCTAHOBJIEHHIO
MeXaHi3MiB ii 3aXUCHOI [iii Ta OLiHL €(PEeKTUBHOCTI B XJIOPUJIOBMICHUX CEPENOBUILAX. Y NIEPIIOMY PO3/iJi BUKOHAHO
I'PYHTOBHUII aHaJIi3 HAYKOBO-TEXHIYHOI JliTepaTypy, MpUCBsIIeHOi Pi3NKO-XIMIYHUM BJIaCTUBOCTSIM aTIOMiHi€EBUX
CILIaBiB, 0COBJIMBOCTSIM iX KOPO3iiiHOI Ta TpUOOKOPO3iNHOI TOBEIiHKY, MeXaHi3MaM MacuBaliii Ta gernacupaliii
NoBePXHi. PO3IJISIHYTO cy4yacHi Migxoau A0 iHribiTOPHOro 3axUCTy a/IIOMiHi€BUX CIIABIB, 30KpEMa BUKOPUCTAHHS
QHOJIHUX, KaTOJHMX Ta 3MilllaHUX iHri6iTOpiB. OCOOIMBY yBary MpuiisieHoO eKOJIOTiYHO 6e3neYHUM iHribiTopam

KOpO3ii Ha OCHOBI IPOAYKTiB BiJHOBJIIOBAHOI POCJIMHHOI CUPOBMHU Ta MOJicaxapuiiB. Y ApyroMy po3fiii HaBeJeHo



XapaKTEePUCTUKY MaTepiasliB Ta METOIIB JOCiAKeHH. ONMCcaHo XiMiYHUI CKJIaf i CTaH NOBEPXHI aloMiHieBOro
craBy 16T, MeTonuKY IPpUroTyBaHHS iHriOyBaJbHUX PO3YUHIB Ta YMOBU IIPOBEEHHS €KCIIEPUMEHTIB.
O6rpyHTOBaHO BUOip METOUK JIOCIIi/I)KE€Hb iHTiOyBabHOI €(DEKTMBHOCTI KOMIO3ULIl — MOAAHO OIUC
€JIEKTPOXIMIYHMX METO/iB IOCITIKEHHS KOPO3ifHOi OBeIiHKY (MOTEHLi0AMHAMIUHI MOoJIIpUu3alliiiti,
€JIEKTPOXiMiYHa iMIlelaHCHa CIIEKTPOCKOIIis), METOIiB OCIiIP)KeHHS TIPOLieCiB pernacusaliii, TpuboKOpO3iiHNX
BUIIPOOYBaHb, a TAKOXK Pi3NKO-XiMIYHMX METO/IB aHaJIi3y CTPYKTypu, MOPQoJIOrii Ta CKIaLly 3aXUCHUX IJIiBOK. Y
TPETbOMY PO3iJi HOCiI)KeHO iHribyBanbHY €(eKTUBHICTb KOMIIO3MLii HA OCHOBI HATPil0 ajybriHaTy WoA0 KOPOo3ii
amoMiHieBOro cmany [I16T y HeNTpasbHOMY XJIOPUIOBMICHOMY cepenoBulli. JloBeieHo, 10 iHAMBITyalbHe
BHMKOPHCTaHHS HATPIlO ajIbriHaTy He 3a6e3Mevyye HaJIeXXHOro PiBHS 3aXUCHOI il (epeKTUBHICTb He MepeBUILye
65-70%), 1110 3yMOBMJIO HEOOXiAHICTh PO3POOJIEHHS CUHEPriYHUX 6iHapHUX cucTeM. [IpoaHanizoBaHO BILINB
IIPUPOJY aHiIOHA LIMHKOBOI COJIi Ha 3aXUCHY €(PEKTHUBHICTh KOMIIO3ULii B CKJIali 3 a7bTriHATOM HATpilo. BcTaHOBIIEHO,
1110 3aXMCHA 3[aTHICTb KOMIIO3ULIi# CYTTEBO 3aJIEXKUTH Bif IPUPOAY aHiIOHA HEOPTaHiYHOI COJIi IUHKY Ta 3MIHIOETHCS
y pany: cyabdar < HiTpar < aueraT. O6IpyHTOBaHO BUGIp LIMHKY alleTaTy sSIK Halbinbl e(peKTUBHOTO CIIIBCUHEPricTa,
110 4O3BOJISIE€ NOCATTU CTyIIEHS 3axUCTy 96-98% Ha 0CHOBI €J1eKTPOXiMIYHUX JOCIiIPKEHD [TIOKA3aHO, 10
pO3po6JieHa KOMIIO3ULlis 3a6e3neuye 3MillIaHMI aHOAHO-KATOJHUI MEXaHi3M iHIiOyBaHHSI Ta CyTTEBO 3HIXKYE
IIBUJIKICTb KOPO3ii cIy1aBy. BUsiBJIeHO IPOJIOHTOBAaHUI 3aXMCHUY ePeKT KOMIIO3ULlii: 3HaUeHHSI MOAYJIsl iMIIeJaHCy
3aJIMIIAIOTHCS Ha [1BA MOPSIKY BUIIMMU ITOPIBHSIHO 3 HEIHrOOBaHUM CEpeJoBUILEM ITPOTIroM 168 roguH
exkcnosutii. HapegeHo pe3ysbTaTi JOCIiIKEHHS CTPYKTYPH, MOP(OJIOTii Ta XiMiYHOr0 CKJIaAy 3aXUCHUX IJTiBOK,
c(OpMOBAHUX Ha NIOBEPXHIi aJIIOMiHI€EBOr0 CIJIaBY B iHIO0BaHOMY CcepeOBULI. 3a JOMOMOTOK KOMILJIEKCY (Pi3UKO-
XiMIYHMX METO/IiB BCTAaHOBJIEHO (POPMYBaHHS OPraHO-HEOPraHiYHOr'o 3aXMCHOrO Iapy Ha OCHOBI a/IlOMO- Ta LIUHK-
aJIbriHaTHUX KOMILJIEKCIB. Y 4eTBEpTOMY PO3iJi IPEeACTaBIEHO Pe3yJIbTaTH KOMIUJIEKCHUX [IOCTIi/I)KEHb 3aXUCHOI
epeKTUBHOCTI Po3p0o6eHo] iHribyBabHOI KOMIIO3U1lii Ha cTafil pernacuBalii MexaHiUHO aKTUBOBAHOI TOBEPXHi
anmoMiHieBoro craBy J16T. Oco6auBy yBary NMpuziieHo BUBUEHHIO KiHETUKH BiIHOBJIEHHS IACUBHOTO CTaHYy
MeTajly B YyMOBax I1€PiOAMYHOTO MEXaHIYHOr0 pyHHYBaHHS 3aXUCHUX IUIIBOK, IO iMiTye peasibHi yMOBU
eKCIulyaTalii By3JiB TEPTs. BCTaHOBJIEHO, 10 IPUCYTHICTh PO3PO06JIEHOrO iHribiTOpa B KOPO3MBHOMY CE€pPEIOBHUII
CIIpUSi€ 3HAYHOMY IIPUCKOPEHHIO MPOLIECIB PenacyBaliii: 4ac BiflHOBJIEHHS €JIEKTPOJHOIO MTOTEHIiany 10
CTabisIbHYX 3HaUY€Hb CKOPOYYETHCS Y MIOPIBHSHHI 3 HEIHI160BaHUM XJIOPUIOBMICHUM PO3YMHOM, 110 CBiIYUTH PO
BHCOKY PeaKUiliHy 3[aTHICTb KOMIIOHEHTIB KOMIIO3U1lii 1O B3a€MO/i 3i CBIXKOOHOBJIEHOIO ITOBEPXHEIO METAJTY.
HaykoBo 06rpyHTOBaHO Me€XaHi3M 3aXUCHOI Jii, kUil 6a3yeTbcst Ha POpPMYBaHHi cTilikoi agcopobuiiiHo-(a3oBoi
OpraHo-HeOpraHiuHoi 1iBKy. JloBeIeHO, 110 IIJIiBKa YTBOPIOETHCS 32 ONTHMAaJIbHOI KOHLIEHTpalii komnoaunuii 1 /71
Ta CIIiBBiIHOLIEHHS KOMIIOHEHTIB 1:1, 32 paxyHOK IIBUALIOTO BiTHOBJIEHHS €JIEKTPOJHOIO IOTEHIIialy Ta 3HAYHOTO
3HVKEHHS I'YCTMHU CTPYMY KOPO3ii Ha CBI)KOYTBOPEHI MeXaHIiYHO-aKTMBOBaHIN IOBEPXHI [TIOPiBHAHO 3
HeiHri60BaHUM cepenoBulleM. EnekTpoximiuHi mocsigkeHHs HiiTBepauiIy, 10 TyCTUHA CTPYMY KOpo3ii Ha
MeXaHIYHO aKTMBOBAaHill IOBEPXHi CyTTEBO 3HUKYETHCS, 110 3abe3Ieuye MiATPUMKY [IaCUBHOIO CTaHy MeTajly HaBiTb
iz inTeHCUBHUM TpUbOXiMiuHUM BIIIMBOM. HaBelieHO pe3ysibTaTy TPMOOKOPO3iliHMX BUIIPOOYBaHb, SIKi I0KA3aJy,
IO po3po6JieHa KOMIIO3ULLisl €(PEKTUBHO rajlbMy€e CaMe €JIEKTPOXIMIUYHY CKJIa[IOBY 3HOIIYBAaHHS. 3a JOMOMOIOI0
KOMILIEKCY (i3MYHUX METOIiB (CKaHIBHOI eJIeKTPOHHOI MiKpOCKoii Ta onTHYHOi mpodinoMeTpii) BUSBIEHO SIKiCHY
Ta KijZIbKiCHY 3MiHy MOP(QOJIOTii MOBEpXHi MicJsi BUIIPOOYyBaHb. BCTaHOBIEHO 3MEHIIEHHS ITMPUHU NOPDKKU
3HOIIYBAHHA Ta 3HWKEHHS NIapaMeTpiB ii IMOPCTKOCTI, 110 MiATBEPIKYE MiABUILEHHS MEXaHIYHOI CTIMKOCTI
cpopMOBaHOI IJTiBKHU.

2. This thesis focuses on developing an environmentally safe sodium alginate-based inhibitory composition to
protect the D16T aluminum alloy against corrosion and tribocorrosion, and on elucidating the mechanisms of its
protective action and assessing its effectiveness in chloride-containing environments. The first chapter presents a
thorough analysis of the scientific and technical literature on the physicochemical properties of aluminum alloys,
the characteristics of their corrosion and tribocorrosion behavior, and the mechanisms of surface passivation and
depassivation. Modern approaches to inhibitor-based protection of aluminum alloys are examined, with particular
focus on anodic, cathodic, and mixed inhibitors. Particular attention is paid to environmentally safe corrosion
inhibitors derived from renewable plant-based raw materials and polysaccharides. The second chapter



characterizes the materials and research methods. It describes the chemical composition and surface condition of
the D16T aluminum alloy, the methods for preparing inhibitor solutions, and the experimental conditions. The
choice of methods for investigating the inhibitory efficacy of the compositions is justified - a description is
provided of electrochemical methods for studying corrosion behavior (potentiodynamic polarization,
electrochemical impedance spectroscopy), methods for investigating repassivation processes, tribocorrosion tests,
as well as physicochemical methods for analyzing the structure, morphology, and composition of protective films.
The third chapter investigates the corrosion inhibition efficiency of a sodium alginate-based composition against
corrosion of the D16T aluminum alloy in a neutral, chloride-containing medium. It has been demonstrated that
sodium alginate alone does not provide an adequate level of protection (efficacy does not exceed 65-70%), which
necessitated the development of synergistic binary systems. The influence of the anion in the zinc salt on the
composition's protective efficacy, when combined with sodium alginate, was analyzed. It was established that the
protective capacity of the compositions depends significantly on the anion in the inorganic zinc salt and varies in
the following order: sulfate < nitrate < acetate. The choice of zinc acetate as the most effective synergist, enabling
a protection level of 96-98%, is justified. Electrochemical studies show that the developed composition exhibits a
mixed anodic-cathodic inhibition mechanism and significantly reduces the alloy's corrosion rate. A prolonged
protective effect of the composition has been observed: the impedance modulus values remain two orders of
magnitude higher than in the uninhibited environment for 168 hours of exposure. The results of a study of the
structure, morphology, and chemical composition of the protective films formed on the surface of the aluminum
alloy in an inhibited environment are presented. Using a range of physicochemical methods, the formation of an
organo-inorganic protective layer based on aluminum and zinc alginate complexes was established. The fourth
chapter presents the results of comprehensive studies of the protective efficacy of the developed inhibitory
composition during the repassivation stage of a mechanically activated surface of the D16T aluminum alloy.
Particular attention was paid to the kinetics of the metal’s return to a passive state under conditions of periodic
mechanical destruction of the protective films, simulating the actual operating conditions of friction components.
It was established that the presence of the developed inhibitor in a corrosive environment significantly accelerates
repassivation: the time required for the electrode potential to return to stable values is shorter than in an
uninhibited chloride-containing solution, indicating the high reactivity of the composition’s components toward
interaction with the freshly exposed metal surface. The mechanism of protective action, based on the formation of
a stable adsorption-phase organo-inorganic film, has been scientifically substantiated. It has been demonstrated
that the film forms at an optimal composition concentration of 1 g/1 and a component ratio of 1:1, as evidenced by
faster recovery of the electrode potential and a significant reduction in the corrosion current density on the
freshly formed mechanically activated surface compared with the uninhibited medium. The results of
tribocorrosion tests are presented, showing that the developed composition effectively inhibits the
electrochemical component of wear. Using a combination of physical methods (scanning electron microscopy and
optical profilometry), qualitative and quantitative changes in surface morphology following the tests were
identified. A reduction in the width of the wear track and a decrease in its roughness parameters were observed,
confirming the increased mechanical stability of the formed film.
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IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0COOM: HaujonanbHuil yHiBepcuTeT "UepHiriBchbkuii koseriym" imeni T.

I'. IlleB4eHKa

Koz 3a €IPIIOY: 02125674



Micue3Haxoa>KeHHS: By ['erbmana [Tosy6oTka, YepHiris, YepHiriscbkuii p-H., 14013, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yurupunenp OsneHa EnyapniBHa

2. Olena E. Chyhyrynets

KBasigikanis: 1. 1. n., npodecop, 05.17.14

InenTudikarop ORCID ID: 0000-0002-6191-7096

JoparkoBa iHpopmauist: ;https://www.scopus.com/authid/detail.uri?authorIld=6504737988

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COO0HM: HanjoHnanbHuii TexHi4HMIA yHiBepcuTeT YKpainu "Kuischkuit

NOJIITeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro®

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreticekuii, Kuis, 03056, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. I'Bo3penbkuit Bonogumup Mukosainosuy

2. Volodymyr M. Hvozdetskyi
KBasigikanis: g.r.1., c.a., 05.02.01
InenTudikarop ORCID ID: 0000-0002-2956-5182

JoaparkoBa iHdopMauist: Scopus ID: 57192220953; Web of Science ResearcherID: FAA-6821-2022
https:/ /www.webofscience.com/wos/author /record /22797215 Google Scholar
https://scholar.google.com.ua/citations?hl=uk&user=RAp53L0OAAAA]

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: Disnko-mexaHiynmii iHcTUTyT im. I. B. Kaprierka

HanjionasnbpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534506

MicneSHaxo,erCHHﬂ: ByJI. HaykoBa, JIbBiB, 79060, YKpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjjonanbHa akageMisd HayK YKpaiHu

Inentudikarop ROR: 02jv3yx22

Baacue IlpizBumie Im's I1o-6aTbKOBI:



1. llogrypcobka BikTopis SpocnasiBHa

2. Viktoriia Y. Podhurska

KBasigikanis: k1.1, ¢z, cT.H.C., 05.02.01

Imentudikarop ORCID ID: 0000-0002-8067-0180

HoparkoBa iHdopMmawisi: Scopus ID: 36651388500

https:/ /scholar.google.com/citations?hl=uk&user=QgxpgVIAAAAJ&view _op=list_works

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0co0H: Qizuko-mexanidnmii incruryr im. I'. B. Kapnenka

HanionanbHoI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJI. HaykoBa, JIbBiB, 79060, YKpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa yllpaBJIiHHﬂZ HaujonanbHa akageMid HayK YKpaiHu

Inentudikarop ROR: 02jv3yx22

VIII. 3akir04Hi BimoMocCTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH paju

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi
roJIOBYIOYOTO Ha 3aCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

Kpeukoscbka 'aninna BacuiiBHa

Kpeukoschbka 'aninna BacuiiBHa

KopHiit Banentuna BacuniBHa

Opuenko TersiHa AHaTosIiBHA

FOpuenko Tetsna AHaTosiiBHA



