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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX pyoOpHK: 31.15.33

Tema gucepranii:
1. KomnosuuiitHi anogu TixOy /Pt B enekTposiTax XpoMyBaHHs Ha 0cHOBi cosieit Cr(III)

2. Composite TixOy /Pt anodes for a chromium electroplating bath based on Cr(III) salts

Pedepar:

1. O6'eKT mOCHimKEeHHS - eJIeKTPOXiMiyHi Iporecy, sIKi IPOXOJATh HA MAJIO3HOLIYBAaHUX aHOZAX, OTPUMAHUX 32
pi3HUX yMOB. MeTa po6OTH - BUSIBIEHHS B3a€MO3B'SI3Ky Mi’K YMOBaMU OJlep>KaHHSI aKTUBHOTO Iapy OKCUIY TUTAHY
- IIJIATUHA MaJIO3HOIIYBAHOIO aHOAA, 0ro (Pi3MKO-XiMIYHMMHU Ta €J1IeKTPOXiMiYHUMU BJIaCTUBOCTSIMU. MeTonu
IOCIIiIKEHHS - BOJIbTAMIIEPOMETPIA 3 JIiHIHOI PO3rOPTKOIO NOTEHIiay, CTaliOHapHa, UUKJIIiYHa Ta iHBEPCilTHa
BOJIbTAMIIEPOMETPIs, €IeKTPONHUI iMIIeJaHC (BUBYEHHS €JIeKTPOXiMiYHMX ITPOLIECiB i HAMiBIIPOBIIHUKOBUX
BJIACTMBOCTE! €J1IeKTPOJiB); IpaBiMeTpisl, aMIIEpOMETPUYHE Ta IOTEHL[iOMETPUYHE TUTPYBaHHS,
CIIEKTPOQOTOMETPId (aHaJIi3 CKIay PO34MHIB); CKaHyloua €JIeKTPOHHA MiKPOCKOIIisl, eHeproaucnepciiHa
PEHTreHiBCbKa CIEKTPOCKOIIisl, PEHTTeHIBCbKa NUPPaKLisl, pEHTTeH-()OTOENEKTPOHHA CIIEKTPOCKOMis (BUBYEHHS

Mopdosiorii MOBEepXHi, CTPYKTypU KOMITO3ULITHUX MaTepiaiB, CKJIaZy IoBepxHeBoro umapy). TeopeTnyHi i



[IPaKTUYHi pe3yabTaTU: OTPMMAHO KOMILJIEKC HOBUX JJAHUX CTOCOBHO BILIMBY (pa30BOroO i XiMi4YHOTO CKJIALy
[IOBEPXHEBOTrO Iapy KoMnoauuinHux anofiB TixOy /Pt Ha ix esnlekTpoKaTaiTH4Hy aKTUBHICTb Ta CEJIEKTUBHICTb.
Enexrponu 3 aktuBHMM mapom TixOy/Pt, oTpuMaHi Ha TUTAHOBIN OCHOBI 3a TemIepaTypu o0pooku 683 K, a Takox
Marepianu Ha 0cHOBI Ebonex® MOXyTb 6yTU pEKOMEH0BaHi K aHOIY Yy IPOLecax XpPOMyBaHHs 3 (pOpMiaTHO-
kap6amigHux esnexkrpoitiB Cr(Ill). HoBu3Ha osoxeHb Ta pe3ybTaTiB: BIEpLIe [10Ka3aHo, 1[0 BapiloBaHHS KiJIbKOCTI
€JIEKTPOOCAIKEHO] NJIaTUHY, TEMIIEPATYPH Ta 4acy 0OpOoOKY NPUBOLUTH 10 3MiHU MOP(OJIOTii 10BEpXHi, XiMiYHOTO
Ta (a30BoOro Cckany Komnosuuiinux aHonis TixOy /Pt, o 103B0oJIsie KepyBaTU iX €J1€eKTPOKATaJIiTUYHOIO
aKTUBHICTIO Ta CEJIEKTUBHICTIO. Biepie oTpruMaHO KOMILJIEKC CUCTEMATUYHUX JAHMX CTOCOBHO BILIMBY YMOB
onepskaHHs esnekTponiB TixOy /Pt Ha minknankax Tutad Ta Ebonex® Ha iX HaniBIPOBiIIHMUKOBI BJIACTUBOCTI. Briepiue
II0Ka3aHo, 110 361/1bLIEHHS TEMIIEPATypU 0OPOOKU Ta 3MEHIIEHHS KiJIbKOCTI IJIATUHU B KOMITO3UTi IIPU3BOJUTH [10
nafiHHA BUXoA4y 3a cTpymom crnoayk Cr(VI) B popmiaTHO-Kapb6aminHUX eneKTpoJliTax XxpomyBaHHS. Coepa
BUKOPUCTAHHS: MaTepiaau MOXYTb 3HANTU MTPAKTUYHE 3aCTOCYBAHHSA B IKOCTi MaJIO3HOLIYBAaHUX aHO/IB B

raJbBaHOTEXHIII].

2. Subject of investigation - electrochemical processes taking place on DSA that were obtained at different
conditions. The aim of the research was ascertainment of correlation between the preparation conditions of DSA
active layer titanium oxides-platinum and its physicochemical, electrochemical properties. Research methods -
voltammetry with line sweep of potential, steady-state, cyclic, inverse voltammetry, electrode impedance
(investigation of electrochemical behavior and semiconducting properties), gravimetry, amperometric titration,
potentiometry, spectrophotometry (solution analysis), scanning electron microscopy, EDX, X-ray diffraction, X-ray
phase analysis, X-ray photoelectron spectroscopy (investigation of electrode surface morphology, structure and
composition of active layer). Theoretical and practical results: effect of chemical and phase composition of active
surface layer of composite anodes TixOy /Pt on its electrocatalytic activity and selectivity was investigated.
Composite anodes TixOy /Pt obtained on Ti substrate at 683 K and any of based on Ebonex anodes are recommend
to be used in a trivalent chromium bath. The novelty of statements and results: it was shown that variation of Pt
quantity, temperature and duration of treatment leads to changes in morphology, chemical and phase composition
of TixOy/Pt-anodes what affords to control their electrocatalytic activity and selectivity. The influence of
preparation conditions on semiconducting properties of composite TixOy/Pt-anodes was studied. Increase in
treatment temperature and quantity of platinum results in decrease in current efficiency of Cr(VI)-compounds.
Field of application: proposed composite TixOy/Pt-electrodes can be used as DSA in electroplating processes.
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