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Abstract:

Study of electrochemical behavior of important pharmaceuticals and biological compounds on the
chemically modified € ectrodes by voltammetric methods
Maryam Vaziri Talesh

In the first section of thesis, the electrochemical behavior of atenolol (ATN) at the surface of a
carbon paste dectrode modified with mordenite zeolite (MOR-MCPE) is described. The prepared
electrode shows a good electrocatalytic activity toward the oxidation of atenolol, which is leading to
considerable improvement of sensitivity (anodic current). The mechanism of oxidation of ATN at the
surface of the MOR-MCPE containing various percents of mordenite is thoroughly investigated by
cyclic and differential pulse voltammetry. The optimal pH value was 5.0 for acetate buffer. A linear
voltammetric response for ATN was obtained in the concentration range of 0.4 to 80 pumol/L with a
slope of 0.676 LA/ pmol/L. The LOD and LOQ of the electrode were 0.1 pmol/L (26.6 pg/L) and 0.35
umol/L (93.1 pg/L), respectively. The results obtained for ATN in pharmaceutical formulations
(tablets) was in agreement with compared reference method. In conclusion, this study has illustrated
that the proposed € ectrode maodified with mordenite is suitable for selective measurements of ATN.

In the second section of thesis, cyclic voltammetry, chronoamperometry, and rotating disk electrode
voltammetry were used to investigate the electrochemical behavior of thiobencarb (TB) at carbon
paste dectrode modified with an azo dye, 2-(4-((4-ethoxyphenyl)diazenyl)phenylamino)ethanol
(EDPE), EDPE/modified carbon paste electrode (MCPE). The modified electrode showed high
electrocatalytic activity toward thiobencarb. The current was enhanced significantly relative to the
situation prevailing when a bare glassy carbon electrode was used. The kinetics parameters of this
process were calculated, ks and a were 14.6 s * and 0.48, respectively. The best defined cathodic peak
was obtained with 0.1 mol/L acetate buffer (pH 3.0). The differential pulse voltammetry response of
the MCPE was linear against the concentration of TB in the range of 0.96 to 106 pg/L. The LOD was
found to be 0.025 ug/L . The precision was examined by carrying out eight replicate measurements at
a concentration of 25 ug/L TB; therelative standard deviation was 2.9%

In the third section of thesis, cyclic and differential pulse voltammetric methods were used to
investigate the electrochemical behavior of diazinon at carbon paste electrode modified with
tris(ethylenediamine) cobalt(l1) iodide ([Co(en)s]l2). Cobalt complex showed an anodic peak at 620
mV (vs. AQ/AQCI, in KNO3; 0.1 M as supporting electrolyte) at carbon paste modified €ectrode. In the
presence of diazinon, anodic peak intensity increased with increasing concentration of diazinon. Under
optimized conditions, alinear calibration curve for diazinon was obtained in the range from 0.05 to 27
mg/L with detection limit 7.50 pg/L (3S/m). Applications of the modified electrode to the
determination of diazinon in different water samples were also tested. The results showed a very good
precision (RSD < 0.04%) and very stable voltammetric response towards diazinon.

In the fourth section of thesis cyclic, voltammetry and rotating disk el ectrode voltammetry were used
to investigate the el ectrochemical behavior of oxadiargy! at carbon nanotubes-paste el ectrode modified
with an azo dye, 2-(4-((4-acetylphenyl)diazenyl)phenylamino)ethanol (ADPE), ADPE/MCNPE. The
modified electrode showed high e ectrocatalytic activity toward oxadiargyl. The current was enhanced
significantly relative to the situation prevailing when an unmodified carbon nanotube-paste electrode
was used. The ks and o werel.16 s* and 0.41, respectively. The differential pulse voltammetry
response of the modified carbon nanotube-paste electrode was linear against the concentration of
oxadiargy! in therange of 8.00 pg/L to 1.43 mg/L. The limit of detection was found to be 0. 78 ug/L.

Keywords: Pharmaceuticals, Chemically modified electrode, Diazinon, Modifiers, Zeolite,
Voltammetry
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