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ABSTRACT

Integrating molecularly imprinted nanoparticles, environmental contaminants are detected
electrochemically on a glassy carbon electrode that caters as the transducer host. The modification of
electrodes using different noble nanoparticles resulted in enhanced electrooxidation of analytes. The
allocation of chitosan as a reducing and stabilizing agent in the green synthesis of noble metal
nanoparticles enhances the sensor's efficiency. Different characterizations like UV-visible
spectroscopy, Fourier Transform Infra Red Spectroscopy, Transmission Electron Microscopy, and
Dynamic Light Scattering analysis further confirm the synthesized nanoparticles' morphology,
stability, and size. The different experimental conditions needed for effective detection, like
electrolytes, potential window, scan rate, and pH, were optimized with utmost careful examination.

The morphological characterization of the electrodes were executed utilizing Scanning Electron
Microscopy and Optical profilometry, whereas the electrochemical characterization was performed
using Electrochemical Impedance Spectroscopy. The Nyquist plot showcased the low resistance and
high charge transfer of modified imprinted ¢lectrodes with enhanced surface area. Using Differential
Pulse Voltammetry, the sensor was validated with nano to femto-level detection limits and a wide
linear range with good sensitivity. The imprinting factor displays the superior electroactivity of
imprinted sensors compared to non-imprinted sensors. The molecularly imprinted electrode effectively
detected environmental pollutants in different water samples. Hence, all the works point to the
exceptional approach of imprinted nanomaterials in electrochemical detection with its simplicity and
facile preparation. It may be used to develop a susceptible voltammetric sensor for researching

environmental pollutants.
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