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Tema gucepranii:
1. CrapiiiHi eseKTpOXiMiuHi Ipoliecy NpU e1eKTPOOCaIKEHHI METAJIB 3a y4acCTIO CTablIbHUX iHTepMeiaTiB

2. Multistage electrochemical processes in metals electrode-position involving stable intermediates

Pedepar:

1. O6'exT mocifKeHHs - CTafliliHi eJeKTPOXiMiuHi peakiii 3 NOCliOBHUM NIEPEHECEHHSIM 3apsiay. MeTa po6oTH -
PO3BUTOK TEOPii CTAAINHUX €IEKTPOXIMIYHUX PeaKLiil i BCTAHOBJIEHHSI OCHOBHUX YMHHUKIB [IPOTHO30BaHOIO
BILJIMBY Ha MIPOLIECU €JIEKTPOOCAIKEHHSI METAJIIB 3a yYacCTIO CTabibHUX iHTepMeziaTiB. MeTou AOCIiIPKEHHS -
CTallioOHapHa, UMKJiYHA I iHBepCiliHa BOJIbTAMIIEPOMETPIsl; METOH, OOEPTOBOTO AUCKOBOTO €JIEKTPOLLY;
(OTOKOTIOPUMETPIs; OTEHL[IOMETPisl; peHTreHiBCchbKa (POTOEIEKTPOHHA CIIEKTPOCKOIIIS; CIEKTPOCKOITisT
>KEBPIYOro po3psify; peHTreHo(pa30Buil aHali3; METO], MaJIOKyTOBOi PEHTIeHiBChbKOI Audpakiiii; BUMipioBaHHS
MiKpOTBEPJOCTi TOKPUTTIB; TPUOOTEXHIYHI BUMiPIOBAaHHS; OITUYHA MIKPOCKOIIisl i CKaHyI0Ya €JIEKTPOHHA
Mikpockorisl. TeopeTuyHi Ta NpakTUYHI Pe3yIbTaTy: po3po06JieHi i Bce6iYHO NpoaHai3oBaHi KiHeTUYHI Mopenti

CTaJiliHUX €JIEKTPOXIMIYHUX peakiiili 3 MOKJIMBUM [IepEHECEeHHSIM CTabiIbHUX iHTEepMeiaTiB B 06'eM €JIEKTPOJIITY;



BCTAHOBJIEHI KiJIbKiCHI B3a€MO3B'SI3KM MiX i[Iea/IbHOIO, PEAJIbHOIO Ta (POPMAJILHOIO €HEPrisIMU aKTUBALLil;
3aMPONIOHOBAHI PEaKIifiHi CXEMHU €JIEKTPOOCAIKEHHS 3aJ1i3a Ta XPOMY; 3alIPOIIOHOBAHO €JIEKTPOIJIIT, 3 IKOTO
MOJKJIMBE OCAJI)KEHHS BUCOKOSIKiICHUX HAHOKPUCTAJIIYHMX MOKPUTTIB crimaBoM Cr-C. HoBM3HA MOJIOKEHDb Ta
pEe3yJIbTATIB: yIiepLIe AJ1s XapaKTEPUCTUKY KIHETUKY €JIEKTPOXIMIYHUX peaKLiil IOCIiIOBHO 3aCTOCOBaHA TEOPisd
y3araJibHeHUX 3MiHHUX Ta PO3po06JjeHa yHiBepcaibHa cucTemMa 6e3p0o3MipHUX KOMILIEKCIB, 110 LO3BOJISIE ONUCATU
KiHETUKY CTaJIiIHOi peaklii eJleKTpooCcaiKeHHsI MeTaJly 32 y4acTIo CTabilbHUX iHTEepMeiaTiB; ynepiue
cpopMyIbOBAaHO IIPMHLMII KOMOIHYBaHHS €HEpPriil akTUBallii I0CAiTOBHUX CTaZill €1eKTPOXiMiYHOTO IEePETBOPEHHS,;
yIeplie NokKazaHa MOXJIUBICTb LiJIECIIPSIMOBAHOIO BIJIMBY Ha €JIEKTPOOCAIKEHHS XPOMY i 3aj1i3a MIJIIXOM
KOHTPOJILOBAHOTO 3MiHEHHS CKJIAy i KOJIOiTHOXIMIYHUAX XapaKT€PUCTUK IPUEJIEKTPOLHOTO apPy; 3alIPOIIOHOBAHO
MEXaHi3M eJIeKTpoocapKeHHs craBy Cr-C, 3rijHoO 3 SKMM BKJIIOYeHHS Kap6oHy 10 CKIaly ocajly IPOXOAUTD 3a
MEXaHi3MOM XiMi4HOi OKMCHO-BiIHOBHOI B3a€MO/Iil aKTUBHUX a/l-aTOMiB XpPOMY 3 aICOPOOBAaHUMU OPraHiYHNMU
monekynamu. Cpepa BUKOpUCTaHHS: Pe3ysibTaT po60TH MAlOTh iCTOTHE 3HaUY€HHS J151 PO3BUTKY Teopii
€JIEKTPOXiMii.

2. The subject of investigation: multistage electrochemical reactions with consecutive charge transfer. Purpose of
investigation: developing the theory of multistage electrochemical reactions and establishing the main factors of
predicted influence on the metal electrodeposition processes with participation of stable intermediates. Methods
of investigation: stationary, cyclic and inversion voltammetry; method of rotating disc electrode; photocolorimetry;
potentiometry; X-ray photoelectron spectroscopy; glow discharge spectroscopy; X-ray diffraction; small angle X~
ray diffraction; measuring the micro-hardness of deposits; tribotechnical tests; optical microscopy and scanning
electron microscopy. Theoretical and practical results: kinetic models of multistage electrochemical reactions with
possible transfer of stable intermediates into balk electrolyte have been developed and comprehensively analyzed;
quantitative dependences between ideal, real and formal activation energies have been established; reaction
schemes of iron and chromium electrodeposition have been proposed; electrolyte is proposed which allows
depositing high-quality nanocrystalline Cr-C alloy coatings. The novelty of proposition and results: a theory of
generalized variables has been logically applied for the first time for characterization of kinetics of electrochemical
reactions; a universal system of dimensionless complexes has been developed which permits describing kinetics of
multistage reaction of metal electrodeposition with participation of stable intermediates; for the first time, a new
principle for combining of the activation energies of successive stages in electrochemical transformation has been
formulated; for the first time, a possibility of purposeful influence on the chromium and iron electrodeposition has
been shown, by means of controlled change in composition and colloidal-chemical properties of near-electrode
layer; a mechanism of Cr-C alloy electrodeposition has been suggested; according to this mechanism, inclusion of
carbon into deposits structure occurs via the mechanism of chemical redox interaction between active chromium
ad-atoms and adsorbed organic molecules. Scope of applying: results of the thesis are essential for
electrochemistry theory.
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