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Pedepar:

1. B cydacHiii esleKTpOXiMiYHil Haylli BeJIMKA KiJIbKiCTb POOOT IOB'I3aHa i3 Oflep>KaHHSIM Ta OOCiIKEHHIM (Pi3nKOo-
XiMiYHMX Ta (PYHKLiIOHAJIbHUX BJIACTUBOCTEN ITOKPUTTIB. [I€pCIIeKTUBHICTE BUKOPUCTAHHS TAKUX MOKPUTTIB y
OaraTbox cepax IPOMUCIIOBOI AislIbHOCTI IIOB'SI3aHa 3 YHIKaJIbHUM [TOEJHAHHSM BJIaCTUBOCTEN MaTepiasiB L[bOro
KJIaCy, TaKUX K TBEPZICTb, JKAPOMILIHICTb, XiMiYHa CTiMKiCTb, €JIEKTPOKATAJITUYHA AaKTUBHICTD, CTIAKICTb [0
3HOLIYBaHH$, MarHiTHA IPOHUKHICTb. JlucepTaliliiHa po6oTa HalpaBjeHa Ha PO3POOKY TEXHOJIOTI OfjepKaHHS
KOMITO3ULiiiHOTO OKpUTTS Co-Mo-TiO2 3 ninBuineHnMy PyHKLIOHATBHUMU BIACTUBOCTAMU. OO’€KT IOCIIIKEHHS
- IIPOLIECH €JIEKTPOXiMiYHOTO ofepKaHHs OKpUTTiB Co-Mo i Co-Mo-TiO2 3 KOMIIJIEKCHUX €JIEKTPOJIITIB.
[IpegMeTOM IOCIIIIKEHHS € TEXHOJIOTIYHI ITapaMeTpy Ta KiHETUYHI 3aKOHOMIPHOCTI €JIEKTPOOCAIPKEHHS
¢dyHkuioHanbHUX NOKPUTTIB Co-Mo Ta Co-Mo-TiO2 3 amiauHO-TPUIOHATHUX €JIEKTPOJIITIB.Y nuceprauiiiniil po6oTi

BUpillleHa HAayKOBO-TIPAaKTUYHA 33/ja4ya PO3POOKYU IIPOLIECiB €IeKTPOXiMiYHOTO OfjepKaHHs IIOKPUTTIB 3



nigBUIeHUMHU QYHKIIIOHATbHUMMU BIACTUBOCTSIMU. HAYKOBOIIPAKTUYHA 334a4a PO3POOKHU MIPOLIECiB
€JIEKTPOXIMIYHOT'O Ofiep>KaHHS IIOKPUTTIB 3 MiBULIEHUMU PYHKLiOHAJIbHUMU BJIACTUBOCTSIMU. MeTo10 poboTH €
PO3pOOKa TEXHOJIOTI Of,ep>KaHHs KOMIIO3ULiHOro okputTs Co-Mo-TiO2 3 ninBuiieHnMu QyHKIiOHATIbBHUMU
BJIACTMBOCTSIMU. JlOCIIiIPKEHHS 3[IiiICHEH] 3a JOIIOMOTOIO SIK KJIACUYHUX, TaK i IPUHIUIIOBO HOBUX Cy4YaCHUX
METO/IiB: KiHETHKY KaTOJHOTO BiIHOBJIEHHS JOCIIKyBad METOLIOM JIiHiIHOI BosbTamepomeTpii (JIBA) i
iMIeaHcHoOi criekTpockoriii; pazoBUit CKiaf 0caliB BU3HAYAJIH 33 JaHUMU peHTreHo¢as3oBoro aHamisy (PDA),
MOP(OJIOTilo IOBEPXHi Ta €JIEMEHTHUI CKJIaZ, OTPMMAaHUX 3Pa3KiB BUBYAJIM 32 JOIIOMOT0I0 CKaHY40oro
eJIeKTpOHHOro Mikpockorna (CEM); MiKpoTBepIiCTh IIOKPUTTIB BU3HAYa/IX 32 BikepcoMm; KaTasliTUYHy aKTUBHICTh
MTOKPUTTIB TECTYBaJIX HA peaklii BULiJIEHHS BOJHIO; KOPO3iliHy MOBEiHKY BUBYAINA METOJOMU iMII€TaHCHOI
CIIEKTPOCKOIIIi Ta MOoJIsIpr3alifiHoro onopy. HaykoBa HOBU3Ha OTPMMAHUX PE3YJIbTATIB: — 3alIPOIIOHOBAHUMN
aMiaYHO-TPUJIOHATHUM €JIEKTPOJIT 11 €JIEKTPOOCAIKEHHS KOMIIO3ULIIMHOTO NOKPpUTTA Co-Mo-TiO2 3
MOJKJIMBICTIO KEPYBaHHSM (PYHKLIOHAJIbHUMU BJIACTUBOCTSMU OJIepKaHUX OCaZiB; — 32 JOTIOMOTOI0 BU3HAYEHOi
BEJIMYMHY €HEPTii aKTHBAallii Bliepie BCTAaHOBJIEHI JiMiTyI04i cTaaii ocagkeHHs nokpuUtTiB Co-Mo ta Co-Mo-TiOZ;
— Ha OCHOBI JOCJIiIPKEHb KIHETUYHUX 3aJIEXKHOCTEN MPOLLECY OCAIKEHHS KOMIIO3ULIIHOrO OKpUTTd Co-Mo-TiO2 3
aMiauHO-TPUJIOHATHOTO E€JIEKTPOJIITYy BIIEpIe 3alIPONIOHOBAHUIN MexaHi3M 1oro GOpMyBaHHS; — BUSIBIEHUH 3B'I130K
MIX PEKMMOM €JIEKTPOXiMIYHOTIO OCaMIKEHHS i CTPYKTYPOIO Ta CKJIaZO0M KOMIO3ULiAHOro NOKpUTTS Co-Mo-TiO2,
O/IEP>KaHOro 3 aMiauHO-TPUJIOHATHOI'O €JIEKTPOJIITY; — BIleplle I10Ka3aHa POJib Ai0KCUY TUTAHY SIK MOIU(DiKyI040i
Io6aBKU 17151 3a0e31e4eHHs QyHKIiOHAIBHUX BJIACTUBOCTEN IOKPUTTS i BCTAHOBJIEHUH 3B'SI30K MDK CKJIQJIOM i
CTPYKTYPOIO OCaAy Ta MOro MiKpOTBEPLICTIO, KATaJiTUYHOX aKTUBHICTIO i KOPO3iHOIO CTIMKICTIO; — BIIEpLIE
BCTAHOBJIEHI TEXHOJIOTIYHI IOKa3HUKU €JIeKTPOOCAIPKEHHSI KOMIIO3ULITHOrO IOKPUTTSI Ta 3alIPOIIOHOBaHA KapTa
TEXHOJIOTIYHOrO IIpoLecy Horo ogep>kaHHs. [IpakTuyHa LiHHICTD JUCEPTaLiiHOI pOGOTH NOJISITa€ Y BUKOPUCTAHHI {i
pesysbTartiB: — B XapkiBebkiil Qistii [TAO «YKpHapTOXiMIIPOEKT» (M. XapKiB) — IOCIiIHO-TPOMUCIIOBI BUIPOOYBaHHS
3pasKiB 3 MeTasonoKpUTTIM Co-Mo ofiepKaHuX eJIeKTPOXiMIYHUM cIIoco60M; — B HallioHalbHOMY T€XHIYHOMY
yHiBepcuTeTi «XapKiBCbKUI NMOJITEXHIYHUH IHCTUTYT» IIpY PO3POO1LIi i BIIPOBal)KEHHIO B HABYaJIbHUIL ITPOLieC

Kadenpu «TexHiuHa e1eKTPOXiMisl» TEXHOJIOTIYHOI iHCTPyKUii omeps>kaHHs nokpurta 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 PJISC 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.
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