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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHUX PYyOPHK: 3115

Tema guceprauii:
1. EnextpoximiuHe popmyBaHHS KOMII03UTiB Ha OCHOBI PbO2 Ta ix esleKTpoKaTaniTU4Hi BJIaCTUBOCTI

2. Electrochemical formation of PbO2-based composites and their electrocatalytic properties

Pedepar:

1. PoboTa npucBsueHa BCTAHOBJIEHHIO 3arajlibHMX 3aKOHOMipHOCTE! (POPMYyBaHHSI KOMIIO3UTHUX
eJieKTpokarasizaTopis cucremu PbO2-TIAP (nosimep) 3a1aHOTO CKJIaZy, BUSIBJIEHHIO BIIJIMBY J0OABOK y €JIEKTPOJIT
Ha 3aKOHOMIPHOCTIi ocaJpKeHHs, cKiaf, Pi3uKo-xiMiyHi Bl1aCTUBOCTI, €J1eKTPOKATAIITUYHY aKTUBHICTD i
CEJIEKTUBHICTb KOMIIO3UTIB y peaKllisix pyHYBaHHS apOMaTUYHUX 3a0pyAHUKIB. B po6OTi BCTaHOB/EH]
3aKOHOMIPHOCTI BIUIMBY JO0ABOK [I0BEPXHEBO-AKTUBHMX PEYOBMH Ta MOJIiIMEPiB Ha HyKJeawio PbO2. Taxk,
HaIPUKJIaJ, BUSBJIEHO, IO i B HITPATHUX, i B METAaHCYJIb(POHATHUX €JIEKTPOJIiTaX 3a 361/IbLIeHHS JOBKUHU
Kap6OHOBOro J1aH1ora aHioHHUX [TAP i3 BUCOKOIO TOBEPXHEBOIO aKTHUBHICTIO (HATpilo JoAeuus cyibdar Ta jaypeT
cysbdat) Ta PTOPOBMICHUX CIIOCTEPIraeThCsl HE3HaYHE 3MEHIIeHHs BMicTy 0-¢aszu PbO2 B mexxax 10%. 3a 1poro
MiHIMasIbHUN BMICT criocTepiraetbcs 115 mokputtis PbO2-nHarpito naypercynbdar ta PbO2-
nepdToporexkcaHcyibPOHAT, IO MIiCTSITh 16 Ta 8 aToMiB Kap6oHy, BiANOBinHO. 3aIIPOIIOHOBAHO €KCIIPEC-METO



HaIiBKiJIbKiCHOI OL[iHKM (pa30BOr0 CKJIaly IOKPUTTIB, B OCHOBI SIKOTO JIEXKATD aHAJIi3 BilIHOBJIEHHS YTBOPIOBAHUX
0CaJliB Ha iHBepCilHiN BosmbpTaMnieporpami. [lokasaHo, 1o Ha BiIMiHY Bif IOBEPXHEBO-aKTUBHUX PEYOBHUH, 32
HasIBHOCTI B €J1eKTpoJliTi nosimepa Nafon® criocrepiraeTbcst eKCTpemasbHa 3a1eXXHICTb FeTEPOreHHOI KOHCTaHTU
IIBAJIKOCTI OCA/IKE€HHSI BiJ KOHLIEHTpaLii 706aBKy, 10 06yMOBJIEHO OJJHOYACHMM BIIJIMBOM Ha KiHETUKY
€JIEKTPOOCAIKEHHS 0 IOTeHIjiany Ta mapameTpy iHribysanns S. [TokazaHo, 0 32 BUKOPUCTAHHS Y SIKOCTI 106aBOK
[TAP i nosnienekTposiTiB, a TaKOXX 3aCTOCYBaHHS arperaTMBHO CTabiIbHUX CYCIIEH3iIIHUX eJIeKTPOJIITiB i3
HAaHOPO3MipHMMU YaCTMHKaMU JucriepcHoi ¢pasu ta [TAP, Mo>XkHa OTPMMYBaTH HOBITHI KOMIIO3UTHI MaTtepianu
(meTtanokcup-TIAP, metasiokcua-nosimep ta noTpinHi cuctemu PbO2-TiO2-TIAP), mo cyTTeBO Bipi3HSIOTHCS 32
CBOIM CKJIaZOM. BapitoBaHH4 CKJaly €JIeKTPOJITY OCaIKEHHS, TYCTUHU CTPYMY i TEMIIepaTypH 4O03BOJISIE
3MiHIOBaTH BMICT [j06aBOK Y KOMIIO3UTaxX Bif 1 o 18 mMac.%, 110 Jae 3MOry KEPOBAaHO BILJIMBATH Ha MOPQOJIOTiIo,
TEKCTYPY, pa30Buil Ckiaj, Pi3nKo-XiMiuHi BJACTUBOCTI, €JIEKTPOKATAiTUYHY aKTUBHICTb i CEJIEKTUBHICTb

eJIeKTpoKarasizaTopiB Ha ocHOBi PbO2 y 1ilbOBUX IIpoLiecax.

2. The work concerns the establishment of general formation regularities of PbO2-surfactant (polymer) composites
with a given composition; the identification of additives effect on the deposition kinetics, composition,
physicochemical properties, electrocatalytic activity and selectivity of composites to oxidation of aromatic
contaminants. It was found that there is a slight decrease in o-phase PbO2 within 10% in both nitrate and
methanesulfonate electrolytes with increasing length of the carbon chain of anionic surfactants with high surface
activity (sodium dodecyl sulfate and laureth sulfate) and fluorine-containing surfactants. Therefore, the minimum
content is observed for PbO2-sodium laureth sulfate and PbO2-perfluorohexane sulfonate coatings containing 16
and 8 carbon atoms, respectively. An express method of semi-quantitative assessment of the phase composition of
coatings has been proposed, which is based on the analysis of the oxide reduction on the inversion voltammogram.
It is shown that in contrast to surfactants, there is an extreme dependence of the heterogeneous deposition rate
constant vs. the additive concentration in the presence of Nafon® polymer. It is shown that use of surfactants and
polyelectrolytes, as well as the aggregately stable suspension electrolytes with nanosized particles of the dispersed
phase and surfactants, one can get the novel composites (metalloxide-surfactant (polymer) and ternary systems
PbO2-TiO2-surfactant), which differ significantly in composition. Variation in the deposition conditions allows one
to change the content of additives in composites from 1 to 18 wt.%, which enables directed affection on
morphology, texture, phase composition, physicochemical properties, electrocatalytic activity and selectivity of
electrocatalysts based on PbO2 in target processes.
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