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Tema gucepranii:
1. lioKCUAHOCBUHIIEBI €JIEKTPOAU, MOAU(IKOBaHI CIIOJIyKaMU METajliB Y BUCOKUX CTYIE€HSIX OKMCHEHHS

2. Lead dioxide electrodes doped by metal compounds in high oxidation state

Pedepar:

1. O6'eKT mOCHiIKEHHS - eJIeKTPOKATAiTUYH] [Tpo1ecy, 1o MPOXOAATh Ha eJIEKTPOJaX 32 BUCOKUX aHOTHUX
IIOTEHLiaiB i3 y4acTi0 OKCUT€HOBMiCHUX YaCTMHOK. MeTa po60TU — BCTAaHOBJIEHHS 3aKOHOMipHOCTe!
€JIEKTPOOCAIKEHHS IiOKCUAHOCBUHIEBUX €JIEKTPOIiB, MOIM(PIKOBAaHMX CIIOJIyKAMU METaJliB Y BUCOKUX CTYIEHSIX
OKMCHEHHS; BUSIBJICHHS B3a€MO3B'SI3Ky Mi’K yMOBaMU ofiep>kaHHsl, (pa30BUM, XiMiYHUM CKJIATIOM i
€JIEKTPOKATAJIiTUYHOIO aKTUBHICTIO ITIOKPUTTIB y BiJHOIIEHHI 10 PeaKlill i3 nepeHeceHHsIM OKcureny. Meroau
IOCJIIKEHHS: CTalliOHapHA Ta LIMKJIIYHA BOJIbTAMIIEPOMETPIsl, XDOHOAMIIEPOMETPIsl, METOJ, €JIEKTPOIHOTO
iMmnenaHcy, MeTom, 06epTOBOTO IUCKOBOTO €JIEKTPOA, POTOKOJIOPUMETPIs, (pIyopecLeHTHA Ta
CIEKTPOPOTOMETPIsl, aTOMHO-a06COPOLiliHA CIIEKTPOCKOTisl, BACOKOEe(EKTHBHA PilMHHA XpoMmaTorpadis, CKaHyo4a

€JIEKTPOHHA Ta aTOMHO-CHUJIOBAa MiKPOCKOTIii, peHTreHiBCchka audpakilis, eHeproauclepciiHa peHTreHiBCcbka



cIieKTpocKkomnis. TeopeTruyHi Ta IpakTUYHi pe3yaIbTaTh: OTPMMAHO KOMILJIEKCHI JaHi CTOCOBHO BILJIMBY IOHHUX
I00aBOK Ha KiHETHKY YTBOPEHHS Ta (a30BUi CKaM, IJIIOMOYM IiOKCHUIY B METAHCY/IbPOHATHUX €JIEKTPOJIiTax.
[TniombyM piokena, monudikoBaHUil ioHamMu 6iCMYyTy, pEKOMEHIOBAHO SIK aHOJ], 1J1s1 €JIeKTPOXiMiuHO] KOHBepCii -
HiTpoQeHoy i n-HiTpoaHiniHny. HoBU3HA M0JI0KEHD Ta Pe3y/bTATiB: iOHHI 00aBKU HE BIUIMBAIOTh HA MEXaHi3M
OCaI)XEHHS IVIIOMOYM IiOKCU[y, OJHAK iHTiOYIOTb JiMiTYyI0Uy CTalilo IEPEHECEHHS IPYTOro eJIeKTPOHa.
3anpornoHOBaHO BUKOPUCTOBYBATHU KiJIbKICTbh €JIEKTPUKY, 1110 BUTPAYA€EThCSI HA YTBOPEHHS! IBOMiPHUX 3apOJIKiB B
npoleci KpucTanisanii, Ik KopeJssiLiiHui napaMeTp Iifi 4ac MPOTrHOo3yBaHHs (a30oBoro ckuany ocazis. KinpkicTb
OKCUT€HOBMICHUX paJMKaJiB, 110 YTBOPIOIOTHCS MiJl 4aC OKUCHEHHS BOJU, 3a[IPOIIOHOBAHO BUKOPUCTOBYBATU SIK
KOpeJIALifHUY ITapaMeTp Iif] Yac IIPOrHO3YBaHHS eJIeKTPOKaTaliTUYHUX BiaacTuBocTel martepiasi. Chepa
3aCTOCYBAHHS: Pe3yJbTaTy AUCEPTaLiliHOI pO6OTU MAIOTh CYTTEBE 3HAUYEHHSI [1J1s1 €JIEKTPOXIiMii.

2. Electrocatalytic processes proceeding at high anodic potentials with oxygen-containing particles participation
were the object of investigation. Electrodeposition regularities of lead dioxide electrodes doped with metal
compounds in high oxidation states have been established in the thesis. The correlation between kinetic
parameters of initial stages of crystallization and the phase composition of coatings, as well as the chemical
composition and the electrocatalytic activity towards oxygen transfer reactions has been revealed. Methods:
steady-state and cyclic voltammetry, chronoamperometry, electrode impedance, rotating disk electrode,
photocolorimetry, fluorescence and specrophotometry, atomic absorption, high performance liquid
chromatography, scanning electron and atomic force microscopy, X-Ray diffraction, energy dispersive X-ray
spectroscopy. Theoretical and practical results: comprehensive data about the influence of additives on the
kinetics of lead dioxide formation from methanesulfonate electrolytes were received. Lead dioxide, doped with
bismuth ions was recommended as anode for the electrochemical conversion of p-nitrophenol and p-nitroaniline.
The novelty of results: the presence of additives influences on kinetics of lead dioxide electrodeposition without
process mechanism changing. It was proposed to use an amount of electricity that is coming on the formation of
two dimensional nuclei as the correlation parameter to predict the phase composition of obtained deposits. The
amount of hydroxyl radicals is proposed to use as a correlation parameter for predicting of electrocatalytic
properties of materials. The field of use: results are essential for electrochemistry.
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