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Our research groups



Our Research areas;

• Modified electrodes and their applications

Nano Material-modified Electrodes: Electrochemical Applications in Pharmaceutical, 
Biological, Environmental, Food and Cosmetic Analysis

• Heavy metal analysis with voltammetry

• Electrochemical drug-DNA interactions, DNA biosensors

• Voltammetric analysis of different groups of drugs



• Carbon paste electrode

• Pencil graphite electrode

• Screen printed carbon electrode



Nano Material-modified Electrodes: Electrochemical 
Applications in Pharmaceutical, Biological, Environmental 

Food and Cosmetic Analysis

• Carbon nanomaterials (MWCNTs, etc.)

• Nanoclays, natural clays obtained from Türkiye 

• Nanoparticles (TiO2, Au, Ag, Bi, Hg, etc.)

• Conducting polymers



Nanoclay structures have been used to improve the electrical properties of the 
electrode surface due to their effective intercalation, flexible adsorption capacity, 
ion exchange capacity, and relatively high surface area

Montmorillonite nano clay Sepiolite
nanoclay

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/surface-area










Heavy metal ions and Applications of Nanoclays



Scheme 1 illustrates preparing the BiNP/MWCNT-NNaM/PGE
nanocomposite material. 0.1 % of MWCNT and NNaM were dispersed
with chitosan (2 % (m/v) dispersed in acetic acid solution 2 % (v/v) by
sonication to obtain a homogeneously distributed mixture. MWCNT
and NNaM were coated by dipping the PGE into a vial containing
the composite mixture and left to dry in the open air in the upsidedown
position. Then, the bismuth film was deposited in situ on the
MWCNT-NNaM/PGE electrode by electrodeposition of the standard
solution of 5.0 × 10-6 M Bi (III) in 1.0 M acetate buffer (pH 4.5) with
constant stirring; while deposition of the analytes, Zn (II), Cd (II), Pb
(II), and Cu (II), was occurring. The measurements were repeated five
times. For comparison, electrodes representing several stages of the
modification procedure were also prepared to test the benefit of each
stage. In this regard, BiNP/PGE, MWCNT/PGE, and NNaM/PGE electrodes
were manufactured using 0.1 % MWCNT, 0.1 % NNaM, and
5.0 × 10-6 M Bi (III) for coating



Electrochemical properties of modified electrodes



pH effect



The other optimization parameters:  
To obtain the best SWV signal for the simultaneous determination 
of the metal ions, the effect of deposition potential on peak currents 
was investigated in the potential range (–1.2 V) - (–2.0 V) (Fig. S4a). 
The peak currents for Zn (II), Pb (II), Cd (II), and Cu (II) began to rise 
at –1.2 V and reached their maximum value at –1.80 V. Hence; we 
selected –1.80 V as the optimal deposition potential for the best peak 
shape and the highest peak currents. Optimizing the deposition time 
was also achieved. For this purpose, by setting the Edep to the optimum 
value found, the effect of deposition time on peak currents was examined 
within the range 0–480 s with increments of the 60 s (Fig. S4b), 
and the highest peak currents were achieved at a tdep of 180 s. 







Interference studies:
The selective determination of heavy metals was investigated 
in0.1 M acetate buffer using SWASV. Fig S6 shows SWASV 
response to heavy metals over possible interference metals 
(Mn2+, Al3+, Ni2+,Sb3+ Co2+, Fe3+, Cr3+, Ca2+, Mg2+ and 
Na3PO4). The response currents were compared with peak 
currents in the absence of interfering
agents (Fig. S6). Considering the low concentration of heavy 
metals,
(in the order of μg/L) in water [51], all interfering agents were 
kept at a 10:1 ratio (analyte: interfering metal). The result 
shows that the ions tested have no significant interference (all 
below 4.5 %). Then, the practical application of the modified 
sensor was investigated in the real sample.



to demonstrate the analytical applicability of the proposed sensor, tap water was
directly analyzed using BiNP/MWCNT-NNaM/PGE electrode. Recovery studies were 
carried out with the standard addition method in which known amounts of the 
standard solutions of the analyte are added to the tap water sample
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