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1. MaremaTr4yHe Ta KOMII'IOTEPHE MOJEJIIOBAHHS MIPOLECIB TPAHCIIOPTY PEYOBVMHU B OPraHiyHUX

€JIEKTPOXEMITIIOMIHECLIEHTHUX CUCTEMAX

2. The mathematical and computer modelling of the mass transport processes in organic electrochemiluminescent
systems

Pedepar:

1. Inceprarnist pUCBAYEHA TEOPETUYHOMY JOCJIiIKEHHIO [TPOLIECiB TPAHCIIOPTY PEYOBUHU B opraHiynux EXJI
crucTeMax 3 MiKpoeJIeKTpOZaMU Pi3HUX TeOMETPUYHUX (POpPM IpH Pi3HUX pexkumax 36ymKeHHs EXJI;
MareMaTUYHOMY MoZeJtoBaHHI0 EXJI npolieciB 3 epeKTUBHYMM BUKOPUCTAHHSIM iCHYIOUMX YMCEJIbHUX METOIiB Ta
CTBOPEHHIO HOBUX YMCEJIbHUX MiJIXOiB, 1[0 BPaxOBYIOTh KPaloOBi 0COOJINBOCTI MiKPOEJIEKTPOAHUX IIOBEPXOHb
Pi3HUX reoMeTpUYHUX GOPM, 3 METOIO NOJAIBLIOTO 3aCTOCYBAHHS OTPUMAHUX PE3YJbTATIB Y BUPIlIeHHi psaay
€KOJIOTIYHUX i 6iOMeIUYHMX 33724, y Cy4acCHil MIKpOeJIeKTPOAHIN eIeKTPOXiMii, a TAKOK Y MiKPOEJIeKTPOHILii.
3anpornoHOBaHO Ba HOBUX YMCEJIBHUX MiX0AU [J1s1 AOCIiIKeHHS A1u(y3iiHO-KOHBEKLiIMHUX NIPOLECiB y KaHaJli 3i
CIIPSIMOBAaHMM IIOTOKOM PO34YMHY i OfHI€I0 MiKDOCMY>KKOIO-€JIEKTPOJIOM B YMOBAX HECTAL[iOHAPHOTO €JIEKTPOJIi3y,
110 MOTIiM 6yJu 3acTocoBaHi s gocaigkeHHs EXJI mporneciB y kaHasi 3 [BOMa MIKPOCMYKKaMU-€J1eKTPOIaMU.

3anpornoHOBaHO HOBUI MeTOoH, focuimkeHHs nudysiiiHoi EXJI kiHeTuky y KoMip1ii 3 MIKpOJMCKOBUM €JIEKTPOJIOM 3



BMKOPHCTaHHSIM C(PEPUYHUX KOOPAMHAT. 3alIPONIOHOBAHO MoAUGIKaLil0 y3aralbHEHOro anropurmy Tomaca.

CrBopeHo naket nporpam "ECL-PACKAGE" nna nocnimxenns EXJI mpoueciB B cucteMax 3 MiKpoeJaeKTpOoJamu.

2. The thesis is dedicated to the theoretical study of the mass transport processes in organic
electrochemiluminescent (ECL) systems with microelectrodes of various geometries under different regimes of
excitation of ECL. The mathematical modelling has been carried out using existing numerical methods and new
approaches developed to resolve the edge singularity problem for microelectrodes of different shapes. Results of
the modelling can be employed in ecological and biomedical investigations, in modern microelectrode
electrochemistry and in microelectronics. The two new approaches for investigation of diffusion-convection mass
transport in a channel flow cell with a microband electrode under non-steady state conditions of electrolysis have
been suggested. These approaches were applied to investigation of ECL processes in a channel flow cell with
double microband electrodes. A new method of simulation of the diffusion ECL kinetics at a microdisc electrode
using the spherical co-ordinates has been proposed. A modification of generalised Thomas algorithm was derived
to improve the efficacy of simulations. A new program package "ECL-PACKAGE" for ECL investigation in system
with microelectrodes has been created.
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