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2. The mathematical modelling of diffusion processes in electrochemical systems with microelectrodes of different
shapes

Pedepar:

1. Inceprauist IpUCBAYE€HA MAaTEMAaTUYHOMY MOZEJIOBAHHIO Ta PO3p00Li €(PEKTUBHUX MiAXOiB 4O YUCEJIbHOTO
MOJIe/I0BaHHA AUQY3iiHUX MPOLECIB Y €JIeKTPOXiMiYHMX KOMipPKax 3 MiKpOeJIEeKTPOLaMH, i3 3aCTOCYBaHHSIM
KOH(QOPMHUX Ta KBa3iKOH(POPMHUX BiloOpaxkeHb. Y nucepTalii po3ryisHyTo MaTeMaTUuyHi Mozesi AudysiiiHoro
TPaHCIIOPTY PEUOBMHHY, 110 ONUCYIOTh Peakliilo IPOCTOro NepeHocy eneKTpoHy Ta EXJI, npu pizHUX MeTonax
30yI>)KeHHS €JIEKTPOJIi3y — XPOHOAMIIEPOMETPIi Ta JIiHiIHIN BoJbTaMeTpii. 3apoOHOBaHO METOJ, T00YI0BU
[IEPETBOPEHHS KOOPAWHAT JJ1s1 MOJI€JIIOBAaHHS MPOLIECIB MACOTIEPEHOCY Y Pasi KOJIU BilOMUN aHATITUYHUN
PO3B’S130K [1J1s1 PO3IOAily KOHIIEHTpallii peYOBUHY Y CTallioHapHOMY pexkxumi. OTpruMaHO KBa3ikoH(OPMHI Ta
KOH(OPMHIi Bio6pa>keHHS 4J151 MOJIE€JII0BAaHHS IPOLECIB MaCONIEPEHOCY Y CUCTEMAX 3 MCKOBUM, KiJIbLIEBUM Ta

I BOMa HaNiBUWIHAPAUYHUMU MIKpOEJIEKTpogaMu. JJOCiIKeHO NOCHiIOBHICTb NepexifHnX AnQy3iiHUX PEXXUMIB y

€JIEKTPOXIMIiYHIll KOMIpIIi 3 KiJIbIIeBUM MiKpOeeKTpoioM. OTPUMAHO aHATITUYHUM PO3B'SI30K /IJIS1 PEXKUMIB



re”HepaTop-Kosekrop ta EXJI y cucreMi 3 [BoMa HaliBUWIIHIPUYHMMU MIKPOEJIEKTPOAAMU Y CTALliOHAPHOMY

PEXUMI.

2. The thesis is focused on the mathematical modelling and development of efficient approaches to the numerical
simulation of diffusion processes in electrochemical cells with microelectrodes. The presented techniques are
based on the application of conformal and quasi-conformal mappings. The mathematical models of diffusion
processes originated by an electron transfer reaction and ECL are considered. A method for deriving coordinate
transformation for the modelling of mass transfer processes was proposed for the case when the analytical
solution for steady-state is known. New conformal mappings for the simulation of mass transfer in electrochemical
systems with disk, ring and two hemi-cylindrical microelectrodes were proposed. The limiting diffusion regimes in
electrochemical cells with rings of various thicknesses were investigated. Analytical solutions for the system of two
hemi-cylindrical microelectrodes for the generator-collector and ECL regimes were obtained at steady-state.
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