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Pedepar:

1. B cyvacHiii es1eKTpOXiMidHIll Haylli BeJIMKa KiJIbKiCTb POOOT I10B'SI3aHA i3 OiepKaHHSIM Ta AOCIiIKEHHIM (Pi3uKO-
XiMIYHUX Ta (PYHKLIOHAJIbHUX BJIACTUBOCTEN ITOKPUTTIB. [lepCl1eKTUBHICT BUKOPUCTAHHS TaKUX MOKPUTTIB y
6araTbox cepax IPOMUCIIOBOI AisIbHOCTI IIOB'I3aHA 3 YHIKaJIbHUM MOEJHAHHSIM BJIaCTUBOCTEN MaTepiasliB L[bOro
KJIaCy, TAKVX SIK TBEPIICThb, )KAPOMILHICTb, XiMiYHA CTIMKICTh, €JIEKTPOKATAJITUYHA AKTUBHICTb, CTiMKICTb 4O
3HOLIYBaHHS, MarHiTHa NPOHUKHICTb. JlucepTaliiiHa poboTa HalpaBjieHa Ha pO3pOOKY TeXHOJIOTi ofiepKaHHs
KoMIo3uLifiHoro nokpurtst Co-Mo-TiO2 3 nifsuieHuMU (PyHKLIOHATbHUMU BAACTUBOCTSIMU. OO’€KT OCTIiI>KEHHS

— [IPOLIECH EJIEKTPOXIMIYHOTO ofep>kaHHA MOKPUTTIB Co-Mo i Co-Mo-TiO2 3 KOMIIJIEKCHUX €JIEKTPOJIITIB.



[IpegMeTOM IOCIIIIKEHHS € TEXHOJIOTIYHI ITapaMeTpy Ta KiHETUYHI 3aKOHOMIPHOCTI €JIEKTPOOCAIPKEHHS
dyHKUioHaNMbHUX TOKPUTTIB Co-Mo Ta Co-Mo-TiO2 3 amiauHO-TPUJIOHATHUX €JIEKTPOJIITIB.Y nucepTauiliHiil poboTi
BUpillleHa HayKOBO-IIpPaKTMYHa 33/ja4ya PO3pOOKYU IIPOLIECIB €IeKTPOXiMiYHOTO Ofep>KaHHs IIOKPUTTIB 3
nigBUIeHUMU (QYHKIIOHAJIBHUMU BJIACTUBOCTSIMU. HAyKOBOIIPAKTUYHA 33/1a4a PO3POOKU NPOLECiB
€JIEKTPOXiMIiYHOTO OfIepKaHHS [IOKPUTTIB 3 MiBUIIEHUMU (PYHKIIOHATIbBHUMU BJIACTUBOCTSIMU. METOI0 po60THU €
PO3pOOKa TEXHOJIOTII oZlep>KaHHsI KOMIIO3ULiHOro nokputTst Co-Mo-TiO2 3 ninBuiieHnMU QyHKIIOHaTIbHUMU
BJIACTMBOCTSIMU. JlOCIIiIpKEHHS 31iliICHEH] 3a JOTIOMOTOIO SIK KJIACUYHUX, TaK i IPUHIUIIOBO HOBUX CyYaCHUX
METO/IiB: KiHETUKY KaTOJHOT'O BiIHOBJIEHHS TOCJIiIKYBaJId METOLOM JIiHIIIHOI BosibTamepomeTpii (JIBA) i
iMIiemancHoi criekTpockoriii; pazoBUil CKJag 0CcaiB BU3HAYAJIH 33 JaHUMHU peHTreHo¢as3oBoro aHamizy (PDA),
MOp(oJIOrilo IOBEPXHi Ta €JIEMEHTHUI CKJIaZ, OTPMMaHUX 3Pa3KiB BUBYAJIM 32 JIOIIOMOT0I0 CKaHY40ro
esleKTpoHHoro mikpockona (CEM); MikpoTBepicTh IOKPUTTIB BU3HAYaIM 32 BikepcoM; KaTaliTUYHY aKTUBHICTb
IIOKPUTTIB TECTYBAJIA HA PEAKLii BUMIJIEHHS BOLHIO; KOPO3iHY ITOBEJiHKY BUBYA/IM METOLOMHU IMII€AHCHOI
CIIEKTPOCKOIIIi Ta MOoJIsIpr3alifiHoro onopy. HaykoBa HOBU3Ha OTPUMAHUX PE3YyJIbTATIB: — 3alIPONIOHOBAHUN
aMia4HO-TPUJIOHATHUM €JIEKTPOJIT 11 €JIEKTPOOCAIKEHHS KOMIIO3ULIIMHOTO NOKpUTTA Co-Mo-TiO2 3
MOXJIMBICTIO KEPYBAaHHSAM (PYHKLIOHAJIbHUMU BJIACTUBOCTSIMU OJl€PKaHUX OCaMiB; — 32 JOIIOMOTOI0 BU3HAYEHOI
BEJIMYMHY €HEPTii aKTHBAallii Bliepie BCTAaHOBJIEHI JiMiTyI04i cTaaii ocagkeHHs nokpuUtTiB Co-Mo ta Co-Mo-TiOZ;
— Ha OCHOBI JOCJIIZPKEHb KIHETUYHUX 3aJIEXKHOCTEN MPOLLECY OCAIKEHHS KOMIIO3ULIHOTO NOKpUTTd Co-Mo-TiO2 3
aMiagyHO-TPUJIOHATHOTO €JIEKTPOJIITY BIEPILIE 3alIPONIOHOBAHMI MEXaHi3M HOTr0 (POPMYBAHHS; — BUSIBJIEHUM 3B'S1I30K
MIK PEKMMOM €JIEKTPOXiMIYHOTIO OCaKEHHS | CTPYKTYPOIO Ta CKJIaAO0M KOMITO3ULIMHOTrO OoKpUTTsa Co-Mo-TiO2,
OJlep>KaHOro 3 aMiauHO-TPUJIOHATHOI'O €JIEKTPOJIITY; — BIleplie I10Ka3aHa PoJib AiOKCUAY TUTAHY SIK MOIU(DiKyr040i
I06aBKU 17151 3a0e3ned4eHHs QyHKIiOHAIbHUX BJIACTUBOCTEN IIOKPUTTS i BCTAHOBJIEHUH 3B'SI30K MDK CKJIaJIOM i
CTPYKTYPOIO OCaAy Ta MOro MiKpOTBEPLiICTIO, KATaJiTUYHOK aKTUBHICTIO i KOPO3iHOIO CTIMKICTIO; — BIIEpLIE
BCTAHOBJIEHI TEXHOJIOTIYHI IOKa3HUKU €JIeKTPOOCAIPKEHHS KOMIIO3ULITHOrO IOKPUTTSI Ta 3alIPOIIOHOBAaHA KapTa
TEXHOJIOTIYHOrO IIpoLecy Horo ogep>kaHHs. [IpakTuyHa LiHHICT JUCcepTaLiiHOi pO6OTH NOJISITa€ Y BUKOPUCTAHHI {i
pesysbTaTiB: — B XapkiBebkil ¢isii [TAO «YkpHapTOXiMIIPOEKT» (M. XapKiB) — TOCIiAHO-ITPOMUCIIOBI BUIPOOYBaHHS
3paskiB 3 MeTasonoKpuTTsIM Co-Mo ofiepKaHuX eJIeKTPOXiMiYHMM CIOCO60M; — B HallioHalbHOMY TEXHIYHOMY
yHiBepcuTeTi «XapKiBCbKUH MOJITEeXHIYHUN IHCTUTYT» [IpY PO3pOO1LIi i BIIpOBaKEHHIO B HaBYaJIbHUIL [TPOLieC

kKadenpu «TexHiuHa e1eKTPOXiMisl» TEXHOJIOTIYHOI iHCTPyKUii omepskanHs nokpurts Co-Mo-TiO2.

2. In the modern electrochemical science, a large number of robots are associated with obtaining and study of
physicochemical and functional properties of coatings. Perspective use of such coatings in many areas of industrial
activity associated with a unique combination of properties of materials of this class, such as hardness, heat
resistance, chemical resistance, electrocatalytic activity, wear resistance, magnetic permeability. The dissertation
work is directed on development of technology of reception of a composite covering of Co-Mo-TiO2 with the
raised functional properties. The object of research is the processes of electrochemical production of Co-Mo and
Co-Mo-TiO2 coatings from complex electrolytes. The subject of the study is the technological parameters and
kinetic patterns of electrodeposition of functional coatings Co-Mo and Co-Mo-TiO2 from ammonia-trilonate
electrolytes. In the dissertation work the scientific and practical problem of development of processes of
electrochemical reception of coverings with the raised functional properties is solved. scientific and practical task
of developing processes of electrochemical production of coatings from increased functional properties. The
purpose of the work is to develop technology obtaining a composite coating of Co-Mo-TiO2 with elevated
functional properties. The research was carried out using both classical and fundamentally new modern methods:
the kinetics of cathodic reduction were studied by linear voltammetry (LVA) and impedance spectroscopy; the
phase composition of the precipitates was determined according to X-ray phase analysis (X-ray diffraction), the
surface morphology and elemental composition of the obtained samples were studied using a scanning electron
microscope (SEM); the microhardness of the coatings was determined by Vickers; the catalytic activity of the
coatings was tested for hydrogen evolution reactions; corrosion behavior was studied by impedance spectroscopy
and polarization resistance. Scientific novelty of the obtained results: - the proposed ammonia-trilonate
electrolyte for electrodeposition of composite coating Co-Mo-TiO2 with the possibility management of functional



properties of the received sediments; - using a certain amount of activation energy for the first time the limiting
stages of deposition of Co-Mo and Co-Mo-TiO2 coatings have been established; - based on studies of the kinetic
dependences of the deposition process composite coating of Co-Mo-TiO2 from ammonia-trilonate electrolyte the
mechanism of its formation is offered for the first time; - the connection between the mode of electrochemical
deposition and structure and composition of the composite coating Co-Mo-TiO2, obtained from ammonium
trilonate electrolyte; - the role of titanium dioxide as a modifying additive for ensuring the functional properties of
the coating and the established connection between the composition and structure of the sludge and its
microhardness, catalytic activity and corrosion resistance; - for the first time technological indicators of
electrodeposition are established composite coating and the proposed map of the technological process its
receipt. Practical value dissertation work is to use its results: - in the Kharkiv branch of PJSC Ukrnaftohimproekt
(Kharkiv) - experimental and industrial tests of samples with metal coating Co-Mo obtained by electrochemical
method; - at the National Technical University "Kharkiv Polytechnic Institute "in the development and
implementation of the educational process Department of "Technical Electrochemistry" technological instructions
for obtaining Co-Mo-TiO2 coating.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpiOpHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaa>keHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. lltepan BikTopis BonogumupisHa
2. Shtefan Viktoriia V.

KBasigikamis: 05.17.03

Inmentudikarop ORCHID ID: He zactocosyetbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiiHHS:



InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. €roposa Jlinis MuxainniBHa

2. Egorova Liliya

KBasigikamis: 02.00.04

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cknap lOpiit €BreHinioBuy

2. Sknar Yuriy

KBasmigikamis: 02.00.05

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. Maitzesic AnToHiHa OJsiekcaHApiBHA

2. Maizelis Antonina

KBasigikamis: 05.17.03

InenTudirkarop ORCHID ID: He 3actocoyerbcs
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. CaxneHko Mukosa JIMuTpoBraY

2. Sakhnenko Mykola

KBasigikanis: 05.17.03

InenTudikarop ORCHID ID: He 3actocoyerbcs
JopaTrkoBa inHpopmanist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImentTudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS

VIII. 3ak/1104Hi BiZOMOCTI

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

Tynbcekuit 'enHagin ['eoprifioBry

Tynbcbkuil 'enHagin I'eopriioBuy



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

IisiIbHOCTI




