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V. BimoMocTi npo guceprariio
MoBga guceprariii:
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Tema gucepranii:
1. EnextpoocaiskeHHs1 KOMIIO3ULIHHNUX OKCUIHUX MaTepiaiiB PbO2 - TiO2 i PbO2 - ZrO2 i3 cycneHsiliHux

€JIEKTPOJIITIB

2. Electrodeposition of composite oxide materials PbO2 - TiO2 and PbO2 - ZrO2 from suspension electrolytes

Pedepar:

1. BUBYEHHSs 3aKOHOMipHOCTEN €JIeKTPOXiMiYHOTO OTPUMAaHHS OKCUAHUX MarepianiB PbO2 - TiO2 i PbO2 - ZrO2 3
337JaHUM CKJIaTIoM, Pi3UKO-XiMiYHUMU i €7IeKTPOXiMiYHUMU BJIACTUBOCTSIMU. MeTOI0 po60TH € BCTaHOBJIEHHS
3aKOHOMIPHOCTEH €JIEKTPOOCAIKEHHS] KOMIIO3ULITHMX MaTepiajliB Ha OCHOBI IIIoMOYM(IV) okcuay 3 CyCreH3iiHuX
€JIEKTPOJIITIB, 10 MICTATH SIK AucnepcHa gasa TuTaH abo uupkoHii(IV) okcuay; BUSBIEHHS B3a€MO3B'SI3KY MixK
YMOBAaMU OCa/I)KE€HHSI, CKJIaJloM KOMIIO3UTIB, iX (i3UKO-XiMiYHMMHU BJIACTUBOCTSIMMU i €JIEKTPOKATAJIITUUHOIO
aKkTuBHicTIO. Ha mincrasi 31iliCHEHUX AOCIIIPKEHb BCTAHOBJIEHO, 1I0 YACTMHKHU AUCIEePCHOI (pa3u B CyClEeH3iTHOMY
€JIEKTPOJIITI OCaIKEHHS 3apsIKEHI TO3UTUBHO i y MPUCYTHOCTI i0HIB Pb2+ cxuibHi 10 arperaTyBaHHSI.

3aInponoHOBaHU PO3MNPEHNN KOJIOIZHO-XIMIYHMI ME€XaHi3M YTBOPEHHS KOMIIO3ULITHUX MaTepiasiB Ha OCHOBI



moM6yMm(IV) okcupy. IlokasaHo, 1o BKIIOYEHHS YaCTUHOK AucepcHoi ¢pasu B PbO2 npusBOAUTh A0 3HAYHUX 3MiH
(pi3nKo-xiMiYHMX BJIACTUBOCTEM, @ TAKOX €JIeKTPOKATAITUYHOI aKTUBHOCTI. Hanpukiiaz, mpy HassBHOCTi 4aCTOYOK
TiO2, ZrO2 Ta MeTasliuyHOro TUTaHy B KOMIIO3UTI CIIOCTEpiraeThCsl 30ibII€HHS [IepeHANPYry BUIZIEHHS KUCHIO.
Bukopucranns marepianis PbO2 - TiO2 no3Bossie 0o 2 pasiB 30i/IbIIATH MBUJIKICTh €JIEKTPOXIMIYHOrO OKMCHEHHS
MTBE 3 MOXJIMBICTIO JOJATKOBOI iHTeHcUPiKaLlii Ipoleccy 3a paxyHOK BUKOpUCTaHHS YO - BUIIPOMiHIOBaHHSL.
OpepskaHi KOMIIO3UIIiMHI MaTepiaau MOXKYTh OYTH PEKOMEHI0BaHi SIK eJIeKTpOoKaTasizaTopu 3 30i/IbIIeHUM B 2-4
pasu pecypcom poOOTH [1J1s1 €JIEKTPOXiMIYHMX IIPOLIECIB, TAKUX SIK €JIEKTPOXiMiuyHEe PyHHYBaHHS OpraHiuyHUX
PEYOBHH Ta iHIIKX IIPOLIECIB, [ie OTPiOHI aHOAM 3 BUCOKOIO IIEPEHANPYTo0 BUIiJIeHHS KUCHIO.

2. Studing regularities of electrodeposition of composite materials based on PbO2 with adjusted composition. The
aim of this work is the establishment of regularities of composite materials based on lead dioxide and deposited
from suspension electrolytes containing TiO2, ZrO2 and Ti as dispersed phase; to finding correlation between
electrolyte composition, electrodeposition conditions, physicochemical properties and electrocatalytic activity of
composites. It was shown that particles of dispersed phase are charged positively in the suspension solution and
they may aggregate in presents Pb2+. Advanced colloidal-chemical mechanism of the composite electrodeposition
from suspension electrolytes was proposed. The composition of coatings depends on electrolysis conditions,
composition and colloidal-chemical properties of the electrolyte. It was shown that overpotential of oxygen
evolution reaction is increased in the presence of TiO2, ZrO2, and Ti in the composite. It is important to note that
the rate of MTBE electrochemical oxidation at the PbO2 - TiO2 composite is increased twice in comparison with
PbO2 anode. Application UV-irradiation at PbO2 - TiO2 composite anode led to increase of MTBE electrochemical
oxidation too. Proposed composite materials have in a few times longer service life in comparison with PbO2
anodes.
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