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smrwcTepcxa pabora-
Tespeiica u excilepumeniianna cilyouja na pedoxc iipoyecu KomOunupanu co amicopiuyucku

Theoretical models of four electrode reactions coupled by adsorption phenomena
wmder conditions of square-wave voltammetry are developed: simple surface redox
s=sction, surface catalytic reaction, cathodic stripping reaction of I order, coupled by
adsorption of the reacting ligand and cathodic stripping voltammetry of II order, coupled
#» adsorption of the reacting ligand. The dimensionless voltammetric responses of these
s=dox mechanisms have been analyzed theoretically as a function of the kinetic
pazameters of such a redox reaction, as well as of the excitement signal parameters.
Characteristic feature of all redox reaction examined is a parabolic dependence of
@mensionless SW peak current on the kinetic parameter for appropriate electrode
mechanism. It is shown that this feature, known as "quasireversible maximum" could be
employed for assessment of the standard rate constants. The feature of "splitting SW
woliammograms” is discussed as well. It is shown that this peculiarity of the SW
voltammograms could be employed for estimation of the standard rate constant, electron
wansfer coefficient and standard redox potential (for first two redox mechanisms) and
addinonally for assessment of the adsorption constant for other two redox reactions.

The validity of these theoretical models was experimentally confirmed by the
redox reactions of V(V) in ammonia buffer, than the redox reaction of azobenzene in the
presence of hydrogen peroxide and the redox reactions of 5-fluorouracil and 6-propyl-2-
Swouracil. Estimated kinetic and thermodynamic parameters for such a reaction reads:
E=120s", a=04uE’= -0,56 V for the redox reaction of V(V) in ammonia buffer,
E=12s" k' = 2,24 x 10* s' mol"' L for the redox reaction of azobenzene in the
presence of hydrogen peroxide and &, = 54 s, o = 0,55, 1 < Kag/em™ < 10 for the redox
reaction of 5-fluorouracil.
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~“sarmcTepcka paGora-
WCKa u excilepumeniianna ciiyouja na pedoxe upoyecu kombunupanu co

SEcopEyucku (enomenu...

L OEJI HA MATUCTEPCKATA PABOTA

Hajronem pen op CICKTPOJHATE peakuuH Ha pasHu OpraHCKH
CYTICTaHIM, KaKO W Ha HEKOM METAIHH joHH, WTO Cce opBHBaaT BO BOJICHH
PACTBOPH, Y€CTO NaTH ce KOMGUHUpPAHU co ¢herOMeHH Ha aTcopnumja. [Topagu
Toa wmTo (eHOMEeHuTe Ha aTcopnuuja BNMjaaT Ha KHHETHYKHTEe ¢
TEPMOIHMHAMHUYKUTE OCOGHMHH Ha HCIMTYBAaHUTE PEJOKC peakUMH, pefokc
FpOoLecHTe KOMOMHUpaHU co aTCOpIIHja ce IPeMET Ha roeM 6poj crynum co
Pa3HH nonaporpagcku u BOJNITAMMETPHUCKH TexXHHKH. Bo mocnenumse 20-TuHa
FOIMHH KBaJpaTHO-GpaHOBaTa BO/NTaMMeTpHja (aHIIUCKHOT Ha3uB e square-
wave voltammetry, a Kparenkara e SWV) e emna og HajeKCIUIoaTHpaHuTe
BOITAMMETPDHCKH TEXHHKH 3a CTYRMpalke Ha eNeKTPOJHATE MeXaHU3MU
KOMGHHHDAHH CO aTCOpIIUCKH ¢enomenn. [Ipeguocture Ha SWV BO OJHOC Ha
OCTaHaTHTE MyJICHA nonaporpacku u BONTAMMETPUCKH TEXHUKH Cce
OrJIenyBaaT BO MOXHOCTHUTEe Ha SWV 3a 6p3a mpomeHa Ha IIOTEHIUjaJIoT,
BHCOKaTa aMILTHTYyJa, HEj3UHATa CIIOCOBHOCT 3a SHaYATENHA IUCKPUMHUHALHU]ja
Ha KanauTeTHaTa CTpyja, KaKO M MOXHOCTa 3a cnefleme Ha JBeTe
[OTypeakuuu O pefoKC MpOLecoT. IIputoa mokaxamo e meka SWV MOXe
YCHCIIHO Na ce KOPHCTH M 3a NpOLEeHKa Ha KHHETHKaTa Ha OBHE peJoKc
npoIecH.

Bo pamkure Ha oBaa Marucrepcka pa6oTa, Teoperckm u
CKCNEPUMEHTANHO Ke 6upaT cTymupanu 4 THmosu Ha €JIEKTPO/IHN peakluu, BO
KOHIITO poafa jo uMoGuIM3ammja Ha YYECHHIMTE BO PENOKC NpPOLECOT Ha
TOBpIIMHATa Off paGoTHaTa enekTpona. Bo 3aBUCHOCT OJf HAYUHOT Ha KOjJIITO
C€ TIOCTUTHYBa MMOGHMIH3aLHMjaTa, OBHe CJICKTPOHH MEXaHU3MH MOXKAT Ja ce
[IOfIEIaT BO JIBE IPYIH U TOA:

- CJCKTPOJHH MEXaHW3MH Kaj KOMIITO MMOGHIH3auMjaTa € pesynrar

Ha aTcopmuuja u
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“sarmcTepcka pabora-
Tespesiicka u excilepumeniianna cidyduja na pedoxc iipoyecu KoMOuHupanu co

| BECcOpEYUCKU (DeHOMeNU. ..
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- CJICKTPOJHM MEXaHW3MH Kajle MMOOMIM3alMjaTa € pe3yaTaT Ha
TaJl0XeHe Ha TEWKO PacTBOPJIMBO COEJMHEHHE Ha MOBPIIMHATA Off
paboTHaTa eneKTpoa.

Bo pamkuTe Ha mpBata rpyma, Ke OHMJaT CTYJMpaHH CleHHBE

EREXTPONHH MEXaHU3MH:

2) EasocraBHa noBpimMHCKa peakuyja, BO KOja M PeakTaHTOT U MPOYKTOT
&€ GeaEO0 aTcopGHpaHM Ha NOBPUIMHATA Off paGOTHATA ETEKTPOJIA:
Ox(ads) + ne” 2 Redqads)

9) KararuTiuka NOBPUIMHCKA €NEKTPOJHA peakuwmja. OBoj enektposen
WESSEMSaM  NpETCTaByBa €JIHOCTaBHA IMOBPIIMHCKA peakndja BO Koja u
PESETEETOT H OPOAYKTOT Ce CHIHO aTCOpPGMpaHH Ha NOBpIIMHATA O
pafoTEaTa eNeKTPOJia, a IPATOA Jloafa Io pereHepUpame Ha PEaKTAHOT NpeKy
SETaIETHEKA peaKiHja Ha IPOIyKTOT CO HEKOe OKCHIAIMCKO CPEICTBO:

OX(ads) + ne” = Red(ads)

Redds) + Y — Ox(ads)

Bo pamkure Ha Bropata rpyma ke Gupar CTYIHpaHH 2 CIIOXEHHU

SICSKTPOIHHM MEXaHU3MHU | TOa:

a) Pepokc peaknuja Ha IMOGUIH3MPAHO TEIIKO PAacTBOPJIMBO COEUHEHHE,
DOPMHDAHO CO €NEKTPOXEMHCKA peakija Ha eIeKTPOJHHOT Marepujan u
HCIMTYBAaHOTO COENIMHEHHE (KaTOfHAa CTPHNMHT peakumja off I peq), mpu mro
HEAHOT mponec € JIONONHHTENHO KOMIUIMIMpaH CO aTcophuuja Ha

HCIHTYBaHOTO COEJIMHEHHE (JIAraH/oT):

| g P G L% ads) + Hgn 2 HgL )+ 2¢”

6)  Karopna crpununr peakumja on Il pen Bo ofHOC Ha KOHIIEHTpalyjaTa Ha

JIMraHfOT, KOMOMHMpPAHa CO aTCOPIIHKja Ha JIUTAHIOT:
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