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Tema guceprauii:
1. YnockoHaneHHs TeXHOJoTii GopMyBaHHS OKCUIHUX IIapiB Ha cruiasi TuTany OT4-0

2. Improvement of the titanium alloy OT4-0 technology oxide formation

Pedepar:

1. O6'eKT BOCIIPKEHHS - IPOLECU €JIEKTPOXiMIYHOIO CUHTE3Y CKJIAJHUX OKCUJIHUX CUCTEM, 1O MICTATb CIIOJYKUA W,
Mo, V, Ce, Zr, Cu na crinasi Tutany OT4-0. MeTa - yIOCKOHaJIEHHSI TEXHOJIOTII €JIEKTPOXIMIYHOTO CUHTE3Y
OKCHUJHUX MMOKPUTTIB Ha cruiaBi TuTany OT4-0 3 KaTasliTUYHUMU Ta 3aXVUCHUMU BJIACTUBOCTSIMU 32 PaXyHOK
MoIM}iKyBaHHS OKCUHUX LIAPiB CIIOJyKaMU Liepilo, IUPKOHII0, MOIi6AeHy Ta Mifli. MeToau NocifKeHHs: JiHilfHa
BOJIbTAMIIEPOMETPIs], CKaHyloYa eJIeKTPOHHA MiKPOCKOIIisl, pEHTT€HO(PIYyOPECLIEHTHUI Ta PEHTT€HOCTPYKTYPHUM
(dazoBuil aHai3, €JIEKTPOXiMiYHA iMIIEaHCHA CIIEKTPOCKOIIisl, KaTaTiTUYHI BUPOOYBAHHS B PeaKlisiXx OKUCHEHHS
CO Ta 6eH30i1y. TeopeTHyHi Ta NPaKTUYHI pe3yJIbTaTH: 3alIPOIIOHOBAHO TEXHOJIOTiI0 MIKPOIyTrOBOTO OKCHIyBaHHS
crnaBy Tutany OT4-0, mo 3a6esnedye ofHOCTaliliHe (POPMYBaHHS Liepili-,IUPKOHIN- Ta KYIIPYMBMICHUX OKCUJJHUX
KOMIIO3UIIiH, 1110 XapaKTEePU3yIOThCSA BUCOKOIO KAaTaJIITUYHOIO aKTMBHICTIO Ta HU3bKOIO TEMIIEPATYPOIO PEaKLii

koHBepcii CO. Po3po6sieHo e1eKTPOJIiTU Ta PEXXUMU OKCUIYBaHHS, 10 I03BOJISIIOTh OJlepKyBaTy Ha CIJIaBi TUTAHY



OT4-0 nokputTs, Wo € cradbinsHuMu npu temneparypi 700 °C. HaykoBa HOBU3HA: METOIOM MiKPOAYTOBOTO
okcunyBaHHs craBy Tutany OT4-0 y cysnbdaTHOKUCINX €IeKTPOJIiTax OAHOCTANiHO CHHTE30BaHO Lepili-
,IUPKOHIN- Ta KYIIPYMBMIiCHi OKCHHi KOMIIO3ULlii 3 BUCOKOIO a[ire3i€lo [0 MiKIaIK1, PO3BMHEHOIO IOBEPXHEIO Ta
[opyBaTicT0. BcTaHOBIEHO, 10 TemnepaTypa peakuii okucHeHHs CO 3a IPUCYTHOCTI C(POPMOBAHMX Ha CILJIABi
tutany OT4-0 okcupgnux komnosuuiit Ti/TiOx /CeOy/ZrOz/CuOn 3H1mKyeTbes 10 140 °C, 3a paxyHOK HasIBHOCTI
CIIOJIyK Mifii Ta IMPKOHIl0. BudHavyeHo, 10 LUPKOHIN- Ta MOJIIO€HBMICHI OKCHJIHI IIOKPUTTSI OZep>KaHi npu
okcuayBaHHi criyaBy Tutany OT4-0 mo Hanpyru 60 B MaloTh BUCOKMIA €JIEKTPUYHUIA OTIP Ta TEPMOCTINKICTD 70 700
°C. CrymniHb BIPOBAKEHHA: MaTepiasy Ha OCHOBI LIEPINBMICHMX OKCUAHNX KOMITO3ULiI1 BUKOPUCTAHI Y KOHCTPYKILiI
KaTasizaTopy AJisl OYULIEHHS [IPOAYKTIB 3rOPsIHHS IM3eJIbHOro nanrsa BupodbHuuTsa OO0 "YKkpcnesko”, (M.
XapkiB). Cdpepa BUKOpUCTAHHS: XiMiYHA rajly3b, BAPOOHULITBO KAaTaJiTUUHUX MaTepiasliB s XIMiYHUX IEPETBOPEHD,
OUUIIEHHS Fa30BUX BUKU]iB, KOMyHaJIbHE FOCIIOJAPCTBO; TEXHOJIOTIS €JIEKTPOXIMIUHAX BUPOOHUIITB; Y HAYKOBO-

IOCIIiZHUAX IHCTUTYTax Ta HaBYaJIbHOMY IIPOLIEC.

2. Object of study: the electrochemical synthesis processes the of complex oxide systems containing W, Mo, V, Ce,
Zr, Cu compounds on titanium alloy OT4-0. Aim of the study: the technology improving the electrochemical
synthesis processes on titanium alloy OT4-0 of the catalytic and protective oxide coatings by modifying the oxide
layers cerium , zirconium, molybdenum and copper compounds. Methods: linear voltammetry, scanning electron
microscopy, X-ray fluorescence and X-ray phase analysis, electrochemical impedance spectroscopy, catalytic tests
in the model reaction of CO conversion and benzene reactions. Theoretical and practical results: the technological
of micro-arc oxidation of titanium alloy OT4-0 proposed that provides a one-step formation of the cerium-,
zirconium oxide and copper containing compositions, which are characterized by a high catalytic activity and low
temperature CO shift reaction. The electrolytes and oxidation modes designed , which allow to obtain a titanium
alloy coating OT4-0 stable at 700 ° C. Scientific novelty: the cerium-, zirconium- and copper containing oxide
compositions are synthesized by micro-arc oxidation of titanium alloy OT4-0 in acid sulphate electrolytes with
high adhesion to the substrate surface area and porosity. It is found that the reaction temperature CO oxidation in
the presence of the oxide compositions Ti / TiOx / CeOy / ZrOz / CuOn on the titanium alloy OT4-0 formed
reduced to 140 ° C, due to the presence of copper and zirconium. The molybdenum and zirconium oxide coatings
obtained by oxidation of the titanium alloy to a voltage OT4-0 60 have high electrical resistance and temperature
resistance to 700 ° C it determined. Degree of implementation: the cerium-containing oxide compositions
materials used in catalyst construction for cleaning the combustion products of diesel fuel produced by
"Ukrspetseko" (Kharkov). Application area: chemistry industry, production of catalytic materials for chemical
transformations, cleaning of gas emissions, municipal engineering; electrochemical production technology; at the
research institutes and educational process.
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