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Pedepar:

1. O6'ext pocnipxenHs - [1EII Ta eeKTpogHi mpolLiecu Ha MeXi MOy e1eKTPoJ,/MeTaHCYIb(POHATHNN PO3UMH.

MeTa po60oTHy - BCTAaHOBJIEHHSI OCOOGJIMBOCTEN KiHETHKY Ta MEXaHi3My eJIeKTPOXIMiYHUX peakliili nepeHeceHHs

3apsgy B MeTaHcyabdoHaTHUX po3unHax Cr(III). MeToau nocinkeHHs - cIeKTpo(OTOMETpisl i KBAaHTOBO-XiMiuHi

PO3paxyHKN (,I[JIH BU3HAYEHHS OCOOJIMBOCTEN KOMIIJIEKCOYTBOPEHHS B MeTaHCYJIbeOHaTHI/IX pPoO34rHax

TPUBAJIEHTHOTO XPOMY i OTIMCY CKJIAZy Ta FEOMETPUYHOI CTPYKTYPH €JI€KTPOAKTUBHNX METAHCYJIb(OHATHUX

KOMIIJIEKCHUX YaCTUHOK); (POTOKOJIOPUMETPIsl, IOTEHL[iOMETPIisl i TUTPUMETPIs (11 aHasi3y CKIay €1eKTPOJITIB i

BCTAHOBJIEHHS iX Oy(epHUX BIaCTUBOCTEN); METOZ, €JIEKTPOXiMiUYHO]I iMITeJaHCHOI CIIEKTPOCKOIIi (117151 BU3HAUYEHHS

IiliCHOI IO MOBEPXHi TBEPAUX €JIEKTPOIiB, OTEHIialy HYyJIbOBOTO 3apsily CBUHIEBOTO €J1IeKTPO/IA); JIiHiiHA i

LIMKJIiYHA BOJIbTaMIIEPOMETPIs (1151 BCTAHOBJIEHHSI KiIHETUYHUX 3aKOHOMIPHOCTEN €JIeKTPOBiAHOBJIEHHS i0HIB



Cr(III), ny1st BUBHAYEHHS €HEPril akTuBalii po3psany i au@ysii, a TAKOXK BiMOBIAHUX €PENEKCIIOHEHLITHNX
MHOJKHUKIB €JIeKTPOXIMI4YHOI peakliii); XxpOHOaMIIEPOMETPisl, XpOHOKYJIOHOMETPisl, BOJIIOMOMETPisl i rpaBimeTpist
(o715t oTpUMaHHS NapliabHUX 3aJIEXXHOCTEN KaTOIHUX IIPOLECiB, 10 NpoTikaloThk y cuctemi Cr(lll) -
METaHCYJIb(POKUCIOTA). TeopeTHYHI Ta IPAKTUYHi pe3yJIbTaTH: YIIeplIe ONMCAHO KOMILJIEKC CUCTEMATUYHUX
€KCIIepUMEHTAJIbHUX JJAHUX TIPO 0COOJIMBOCTI 6yH0BY NoBiiiHOTrO enektpuyHoro mapy ([1EILI) ta agcopouii
anidaTuyHUX CIIMPTIB HA MEXi MOIiNTy CBUHLEBUH €JIeKTPOJl/MeTaHCYIb(OHATHUI PO3YMH i 30Kpema I10Ka3aHo,
1110 METaHCYJIb(POHATHI aHIOHU XapaKTEPU3YIOThCS IIOPIBHSIHO HM3bKOIO I0BEPXHEBOIO aKTUBHICTIO. BcTaHOBIIEHO,
o esexktposinHoBieHHs Cr(III)>Cr(Il) y metancynbdoHaTHUX po3dunHax cosert Cr(1Il) na Pb, Cd, Sn enexkrponax
nepebirae HEO6OPOTHO 3a 30BHIiMHbOCPEPHUM MexaHi3MOM. [TokaszaHo, 1o icHyto4i IBi popmu MeTaHCYIbPOHATY
TPUBAJIEHTHOTO XpoMy (¢iosieToBa Ta 3€JieHa) BiPi3HAI0THCS K CTaHAAPTHUMU LIBUAKOCTSIMU MIPOLIECY iX pO3PsAy,
TaK i KoedilieHTamMu au@ysii. 3aIIPONIOHOBAHO i NEPEBIPEHO METOT, OOPOOKU BOJIbTAMIIEPHUX 3aJIEXKHOCTEN, SIKUI
I03BOJISIE 3a JIOIIOMOTOI0 [IEPBMHHOIO €KCIIEPMMEHTAJILHOTO MaTepiany BU3HAYWUTY [TapaMeTPU aKTUBalLlii
€JIEKTPOBITHOBJIEHHS Ta MacolepeHocy. HoBU3Ha [10J105keHb Ta pe3yJIbTaTiB: pe3ysbTaTi CTOCOBHO Oy0BU
[IO/IBIIHOTO €JIEKTPUYHOTO Lapy Ta aAcopoLii anidaTHYHMX CIUPTIB HA MeXXi N0y CBUHLEBUI
€JIEKTPOJ,/MeTaHCYIb(POHATHUI PO3UMH, CIELN(PIYHOTO BIVIUBY METAHCYJIb(MOHATHUX aHIOHIB HA CTPYKTYPY
BOJHMX PO3UMHIB, KiHeTUKY eJieKTpoBigHoBneHHs Cr(IIl) 3 MeTaHCyIb(POHATHUX PO3UYMHIB € OPUTiHAILHUIMU Ta
oTpumati Briepuie. Cepa BUKOPUCTAHHS: pe3yJIbTaTU JUCEPTALiIHOI pO60TH MOXKYTb OYTU BUKOPUCTaHI IIPU
IOCJIiIKeHHI aiCOPOLiHUX SIBUI i KIHETUKY €JIEKTPOLAHMX IIPOLIECIB y METaHCYIb(OHATHUX CEPEAOBUIIAX TA Y
BUKJIaJIaHHI crienkypciB «PiznyHa ximis» i «[loBepxHeBi sBUIIA Ta JUCHIEPCHI CUCTeMU», IPYA CTBOPEHHI HOBITHIX

ePeKTUBHUX, pecypco30epiraiourx Ta eKoJIoriyHO 6e3l1eYHUX TeXHOJIOTIH 3a Y4acTI0O METaHCYJIb(POHOBOI KUCIIOTH.

2. The subject of investigation: DEL and the electrode processes on the interface electrode /methanesulfonate
solution. Metods of investigation: spectrophotometry and quantum-chemical calculations (to determine the
characteristics of complex formation in the methanesulfonate solutions of trivalent chromium and the description
of the geometric structure and electroactive methanesulfonate complex particles); photocolorimeters,
potentiometers, titrimetry (for analysis of electrolytes and a description of their buffering capacity); the method of
electrochemical impedance spectroscopy (to determine the true surface area of the solid electrodes, the potential
of zero charge of the lead electrode); linear and cyclic voltammetry (to establish kinetics parameters of
electroreduction of Cr(III) ions, to determine the activation energy of the discharge and diffusion, as well as the
corresponding pre-exponential factors of the electrochemical reaction); chronoamperometry, volumetry and
gravimetry (for partial dependence of cathode processes in the system Cr(III) - methanesulfonic acid). Theoretical
and practical results: a complex of systematic experimental data about the features of the structure of the electric
double layer (DEL) and the adsorption of aliphatic alcohols on the interface lead electrode /methanesulfonate
solution at first described and shown that the methanesulfonate anions are characterized by low surface activity.
Found that the electroreduction of Cr (III)> Cr (II) in the methanesulfonate Cr(III) salt solutions on Pb, Cd and Sn
electrodes occurs irreversibly by the outer-sphere mechanism. It is shown that there are two forms of trivalent
chromium methanesulfonate (violet and green) are distinguished by the standard rate constants of the discharge
and diffusion coefficients. Proposed and tested method of processing the current-voltage relationships, which
allows using the primary experimental data to determine the activation parameters of electroreduction and mass
transfer. The novelty of the provisions and the results: the results about the structure of the electric double layer
and adsorption of aliphatic alcohols on the interface lead electrode /methanesulfonate solution, a specific effect of
the methanesulfonate anion on the structure aqueous solutions, kinetics of electroreduction of Cr(III) in
methanesulfonate solutions are original and first obtained. Scope of use: results of the thesis can be applied to the
study of adsorption phenomena and kinetics of electrode processes in methanesulfonate media and in teaching
course "Physical Chemistry" and "Surface phenomena and disperse systems," when creating new efficient,
resource-saving and environmentally friendly technologies with methanesulfonic acid.
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