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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. EnexTpoxiMivyHUN CUHTE3 MOPUCTUX OKCUIHUX MOKPUTTIB HA HiOOii

2. Electrochemical synthesis of the porous oxide coatings on niobium

Pedepar:

1. O6'eKT BOCIIIPKEHHS - €JIEKTPOXiMiYHi ITpoLecy, 10 NPOTiKal0Th NpU (GOPMYBaHHI OKCUJIHUAX [TOKPUTTIB HA HiOGi].
Merta - po3po6Ka TexXHOJIOTii eJIeKTPOXiMiYHOTO CUHTE3y MOPUCTUX OKCUAHUX ITOKPUTTIB HA HiOGii 3 3aaHNMU
(dyHKIiOHAJIBHUMU BJIACTUBOCTSIMU Ta CTBOPEHHS Ha OCHOBI cucTeMu Nb-Nb205 MeTasoKCUIHOTO eIeKTpoia
MOPiBHAHHA. MeTonu OOCIiIP)KEHHS: JIiHIIHA BOJIbTAMIIEPOMETPIis, CKaHYyI04a €JIEKTPOHHA MiKpOCKOIIi,
PEHTreHO(pIIyOPECLIEHTHUI Ta PEHTT€HOCTPYKTYPHU (Pa30BUIA aHAJI3, €JIEKTPOXiMiYHA iMIIeJaHCHA
CIIeKTPOCKOIIis, rpaBiMeTpist. TeopeTuyHi Ta MpakTUYHi pe3yabTaTu: pO3POOIEHO TEXHOJIOTTYHUN MPOLEC
€JIEKTPOXiMIYHOTrO (POPMYBAHHS IOPUCTUX OKCUIHUX IIOKPUTTIB Ha Hi06ii Ta CTBOPEHO METaNIOKCUIHUI €JIEKTPO],
NIOPiBHSIHHS Ha OCHOBI CMHTE30BaHOi HIO6IMOKCHAHOI cucTeMu. HaykoBa HOBM3HA: BU3HAYEHO KiHETUYHI
3aKOHOMIPHOCTi aHO/IHOTO OKMCHEHHSI Hi06i10 B KUCJIMX CYIb(ATHUX i CyIbPAaTHO-(PTOPUAHUX PO3UNHAX;

3aIIPOIIOHOBAHO TEXHOJIOTIYHI pesKMMU (CKJIA[, eJIEKTPOJIITy, IIapaMeTpy eJIeKTPOIi3y), SKi J03BOJISIIOTE OTPUMYBATU



Ha Hio6ii NOpUCTi MOKPUTTS Pi3HOi MOP(GOJIOTii Ta CTPYKTYPH; BCTAHOBJIEHO, 10 IIOPUCTi OKCUIHI IOKPUTTS
KPUCTaIiYHOi CTPYKTYPH € Gibll KOPO3iHOCTIKNMU, HXK peHTreHoaMopQHi; foBe#eHo, 0 HiobioKCUIHA
CHCTEMA 3 TIOPUCTUM OKCUJIHMM TIOKPUTTSIM KPUCTAJIIYHOTO TUILY XapaKTE€PU3Y€EThCs CTAbIIbHICTIO €JIEKTPOJIHOTO
NOTEHLjaJly y CEPEeLOBUIIAX 3 IMPOKUM AianazoHom pH. CTymiHb BIPOBAIKEHHS: MaKeTU PO3POOJIEHUX €JIEKTPOLiB
NOPiBHSIHHS NIPOMIIIIM TPUBAJ AOCIiIHO-IPOMUCIOBI BUpo6ysaHHs y HBII "EnexkrpomonTax” (M. XapkiB). Cpepa
BUKOPUCTAHHS: IPUJIaf00yIyBaHHs, HAQTOra3oBa IPOMHUCIIOBICT, KOMYHAJIbHE FOCIIOAAPCTBO; TEXHOJIOTIS

€JIEKTPOXiMIYHUX BUPOOHUIITB; Y HAYKOBO-AOCJiJHUX iHCTUTYTaxX Ta HaBYaJabHOMY NIPOLECI.

2. Object of study: the electrochemical processes occurring during the formation of oxide coatings on niobium.
Aim of the study: the technology development of electrochemical synthesis of the porous oxide on niobium with
given functional properties and the creation of the metal oxide electrode based on Nb-Nb205 system. Methods:
linear voltammetry, scanning electron microscopy, X-ray fluorescence and X-ray phase analysis, electrochemical
impedance spectroscopy, gravimetry. Theoretical and practical results: the technological process of
electrochemical formation of porous oxide coatings on niobium is developed and the metal oxide electrode is
created based on the synthesized niobium oxide system. Scientific novelty: the kinetic lows of niobium anodic
oxidation in the acidic sulphate and sulphate-fluoride solutions are determined; the technological regimes
(electrolyte composition, electrolysis parameters) that allow to get porous coatings of different morphology and
structure on niobium are developed; the porous oxide coating of crystalline structure is found to be more
corrosion resistant than the coating of X-ray amorphous; it is proved that niobium oxide system with porous oxide
coating of crystalline type is characterized by stability of the electrode potential in a wide range of media pH.
Degree of implementation: the developed reference electrode models passed long-term experimental-industrial
tests in ScPE "Electromontazsh” (Kharkiv). Application area: instrument-making industry, oil and gas industry,
municipal engineering; electrochemical production technology; at the research institutes and educational process.
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