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Abstract

The presented work demonstrated the development of electrochemical sensors for
the direct determination of some of disinfection byproducts (DBPs) in real water
samples. Three different classes of DBPs were selected to study, such as
trichloroacetic acid (TCA) which is one of the important regulated DBPs, N-
nitrosodiphenylamine (NDPHA) a nitrosamine derivative as one of the emerged
DBPs, 4-nitrophenol (4-NP) and 2,4-dinitrophenol (2,4-DNP) which presented
anthropogenic DBPs. These pollutants are well known for their stability and
bioaccumulation in the environment for a long time. Therefore, they were becoming
toxic and extremely carcinogenic to human and successfully detected by
electrochemical techniques. Different nanomaterials/nanocomposites were prepared
and used to fabricate the electrochemical sensors. The cyclic voltammetry (CV) was
used for the electrochemical characterizations, whereas the square wave voltammetry
(SWV) was used for quantification of TCA, NDPHA, 4-NP and 2,4-DNP. The
electrochemical impedance spectroscopy (EIS) was employed to investigate the
electrode/electrolyte interfacial charge transfer resistances, and the sensing elements.
Modified electrodes (AgNP-MA/GC, Nafion/GC, ZnO/GC, and Fe;0,/Bi,03/GC)
were characterized for their surface morphology and functional groups by field
emission scanning electron microscopy (FESEM) and Fourier transform infrared
spectroscopy (FTIR). The fabricated electrochemical sensors were successfully
applied for the interferences and recovery studies. They provide promising, simple,
low-cost, fast and sensitive electroanalytical detection for TCA, NDPHA,2-NP and
2,4-DNP.



