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MoBga guceprariii:
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Tema gucepranii:
1. Enextpooca/iskeHHs1 KOMIIO3ULINHUX eJIeKTPOoKaTali3aTopiB Ha ocHOBi PbO2 3 MeTaHCy1bHOHATHUX €JIEKTPOJIITIB

2. Electrodeposition of PbO2-based composite electrocatalysts from methanesulfonate electrolytes

Pedepar:

1. O6'eKT BOCHIIKEHHS - eJIeKTPOKATATiTUYH] ITpo1ecy, 1o MPOTIiKAI0Th Ha €JIEKTPOAAX MIPYU BUCOKUX aHOJIHUX
NOTEHIliajax 3a y4aCTI0O OKCUT€HBMICHMX YaCTMHOK. MeTa POOOTH - BCTAHOBJIEHHSI 3arajlbHUX 3aKOHOMiPHOCTEN
HykJlealli i enexTpoocamkeHHs nmomMoym(IV) okcuny 3 MeTaHCYyIb(POHATHUX PO3UYMHIB, @ TAKOX BILJIUBY
KOMIIOHEHTIB €JIEKTPOJIITIB Ta IApAMETPIB €JIEKTPOJIi3y Ha TEKCTYPY, (a30BUil Ta XiMIYHUI CKJIaM, O4EP>KaHUX
marepiasis, ix Gi3MKO-xiMiyHi BIaCTUBOCTI i €/1eKTPOKATAIITUYHY aKTUBHICTb. MeTOM JOCHiIKEHHS - CTallioHapHa
i IMKJIiYHA BOJIbTAMIIEDOMETPIsl, XpOHOAMIIEPOMETPIsl, METO]], €JIEKTPOAHOrO iMIIeJaHCy, MeTOoH, 060epTOBOTO
IVICKOBOTO €JIEKTPOoZa (BUBUEHHS KiHETUKHU €JIEKTPOXiMIYHUX NIPOLECiB); POTOKOIOPUMETPIs, (IyopecLieHTHa i
cnekrpodorometpist B YO i Bugumiii ninsgHkax, aToMHO-a6cOpOLiliHA CIIEKTPOCKOIIisl, BUCOKOe(EKTUBHA PiJuHHA

xpomarorpadis (aHasi3 ckany po34uHiB); CKaHyBajIbHA €JIeKTPOHHA i aTOMHO-CUJIOBA MiKPOCKOIIii, peHTTeHiBCbKa



Iudpakiist, pEHTT€HIBCbKMAY MIKpOaHaJIi3 (XapaKTeprUCTUKa MOPQOJIOrii, CTPYKTypH i XiMiYHOT'O CKJIaly OKCUIHUX
€JIEKTPOJiB), CTATUCTUYHUI MeTOos, (00YMCIIeHHS i CTAaTUCTUYHA 00pOOKa pe3ysbTariB). TeopeTuyHi Ta MpakTUYHi
pe3yabTaTh: BcTaHOB/IEHO, 1110 B IPHUCYTHOCTI METAaHCY/Ib(POHAT-10HIB B €JIEKTPOJIITi IPUCKOPIOETHCS HYKeallisl
PbO2. Ha BigmiHy BiJi HITpaTHUX €JIEKTPOJIITIB, IPY BUKOPUCTaHHI METaHCYJIb(POHATHUX PO3YMHIB I€PEBAKAIYOIO
asoTpornHoio dopmoio € a-Paza PbO2. BuspieHna ekctpemMasbHa 3aj1e5KHICTh IIBUAKOCTI OCAIPKEHHS OKCUTY Bif
KOHILIeHTpallii MeTaHCy/IbPOHAT-10HIB y pO34MHi, 110 0OyMOBJIEHa ix afcopOLiel0 Ha eJIeKTPOi i yTBOPEHHSIM
METaHCYJIb(POHATHUX KOMILJIEKCIB IIIOMOYMy. BUKOpUCTaHHS iOHHUX 100aBOK IIPUBOIUTDH [I0O iHIIOYBaHHS
esiekTpoocampkeHHs1 PbO2 3a paxyHOK aficopOLii ioHiB Ha MOBEPXHi 3pOCTandoro ocagay. [1py n1pomy BoHU
BIIPOBAJKYIOThCS B 3pocTarounii InoMoym(IV) okenp 3a MexaHisMOM iOHHOTO OOMiHY. Y pe3ysbTaTi LbOro 406aBKU
BIUIMBAIOTh Ha (PA30BUI CKJIAZ, TIOKPUTTS i CTYIIiHb MiZPOKCUJIIOBAHHS [IOBEPXHEBOT0 APy OKCUJLY, a TAKOXK
€JIEKTPOKATAJIITU4YHY aKTUBHICTb OZEP>KAaHUX MaTepiaiiB. BusBieHa eKkcTpemasbHa 3a1€XHICTh MIBUIKOCTI
esiekTpoocampkeHHs PbO2 Biz BMICTy 4acTOYOK AucCIIepCHOI a3y, Mo He MAIOTh BJIACHOI €1eKTPOXiMiuHO]
aKTMBHOCTI. 3allpONIOHOBaHa PO3MMPEHA KIHETUYHA CXEMA, SIKa BPAXOBYE SIK KOMIIJIEKCOYTBOPEHHS, TaK i
YTBOPEHHSI €JIEKTPOaKTUBHUX YACTUHOK, [0 CKJIAly SIKUX BXOJSTb KOJIOIIHIi YaCTKU OKCUIiB BEHTUJIBHUX METAJIIB.
BusiBieHa eKcTpeMasbHA 3aJI€XKHICTh IEPEHANPYTU peakllii BUIiJIEHHS KUCHIO BiJl BMICTY METaHCYJIb(OHAT-iOHIB B
€JIEKTPOJITI OCa>KeHHsI, sIka 06yMOBJIeHa 3MiHOIO pa30BOro cKiazy i crynens kpucraiaiyHocti PbO2. Chepa
BMKOPMCTaHHS: KOMIUIEKC CMCTEMATUYHUX €KCIIEPUMEHTAIbHUX JAHUX, IO IIPEACTABIEHO B JYCEePTaLifHIN
po60Ti, IpO BIUIUB pi3HUX (AKTOPIB HA KpUCTai3allio, (a30BUi i XiMiUHMI CKIIAJ, @ TAKOXK HU3KY (i3MKO-XiMIYHKX
BJIACTUBOCTEN MaTepiajiB Ha OCHOBI MmomM6yM(IV) okcumy, siKi OTPUMAHO 3 METAHCY/Ib(POHATHUX €JIEKTPOJIITIB, €
HayKOBOIO OCHOBOIO HOBITHiX €KOJIOTIYHO 6e3[1eYHNX TeXHOJIOTIH e1eKTPOXiMiYHOTO CUHTE3Yy OKCUIHUX [IOKPUTTIB
Ha ocHOBi PbO2 3amaHoro ckiany Ta ix BUKOPUCTaHHS y [IPOLeCcax 3HEMIKOIKEHHS TOKCUYHUX OPraHiuHUX CIIOJYK

(enexTpoxiMiyHa €HEPreTUKa, rajlbBaHOTEXHIKA, CMHTE3 CUJIbHMX OKMCHUKIB Ta iH.).

2. The subject of investigation - electrocatalytic processes which proceed on electrodes at high anode potentials
with the participation of oxygen-containing particles. Purpose of investigation - establishment of the general
regularities of a nucleation and electrodeposition of dioxide of lead from the methanesulfonate of solutions, and
also influences of components of electrolytes and parameters of electrolysis on texture, a phase and chemical
composition of the received materials, their physical and chemical properties and electrocatalytic activity.
Methods of investigation - stationary and cyclic voltamperometria, hronoamperometria, method of an electrode
impedance, method of the rotating disk electrode; photocolorimetry, fluorescent and a spektrofotomeria in UF and
seen areas, nuclear and absorbing spectroscopy, a highly effective liquid chromatography; scanning electronic and
nuclear and power microscopy, x-ray diffraction, the x-ray microanalysis, a statistical method. Theoretical and
practical results: It has been found that lead dioxide nucleation accelerates in the presence of methanesulfonate
ions in the deposition electrolyte. Unlike nitrate bath, a-phase of PbO2 in the methanesulfonate solution is the
predominant allotropic modification. An identified extreme dependence of the oxide deposition rate on the
concentration of methanesulfonate ions in the solution is caused by the formation of lead methanesulfonate
complexes and their adsorption on the electrode. The presence of ionic additives in the solution leads to inhibition
of PbO2 electrodeposition due to adsorption of those ions on the surface of growing deposit. Additives are
considered to be included into growing lead dioxide by ion exchange mechanism. As a result, dopants affect both
phase composition of the coating and hydroxylation degree of the oxide surface layer as well as electrocatalytic
activity of the obtained materials. An extreme dependence of the electrodeposition rate of lead dioxide on the
content of dispersed phase particles, which does not have their own electrochemical activity, has been identified.
Proposed extended kinetic scheme takes into account both complexa-tion and formation of electroactive particles
that include parts of colloidal valve metal oxides. Revealed extreme dependence of the oxygen evolution reaction
overvoltage on the content of methanesulfonate ions in the deposition electrolyte is caused by the change in phase
composition and degree of crystallinity of PbO2. Scope of use: The complex of systematic experimental data which
have been presented in dissertation work about influence of various factors on crystallization, the phase and
chemical composition, and also a number of physical and chemical properties of the materials on the basis of
dioxide of lead received from the methanesulfonate of electrolytes is a scientific basis of the latest ecologically safe



technologies of electrochemical synthesis of oxides coverings on the basis of PbO2 of the set structure and their
use in processes of destruction of toxic organic compounds (electrochemical power, electroplating, synthesis of
strong oxidizers, etc.).
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