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Synthesis of a new material based on heterojunctions of TiO2NT with silver nanoparticles
AgNP incorporation to TiO2NT lead to increase in resultant photocurrent density
TiO2NT/AgNP films demonstrated potential for indirect photoelectrochemical detection of Clonazepam

Abstract

Nanotubular titanium dioxide (TiO2NT) is a promising semiconductor for photoelectrochemical detection due
to its stability and biocompatibility. However, its efficiency is limited by low visible light absorption, a
characteristic of n-type semiconductors!'?. To overcome this, this work synthesized a novel material, formed
by TiO.NT and silver nanoparticles (AgNP) heterojunctions. The TiO>NT/AgNP composite exhibited
enhanced photocatalytic performance, with a significant increase in light absorption and photocurrent
density under irradiation. The material also proved sensitive for the detection of the drug Clonazepam (CZP)
in the range of 0.001-100 ppm, where the photocurrent decreased gradually with increasing analyte
concentration. These results indicate that the developed platform has potential application for the
environmental monitoring of this emerging contaminant.
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Figure 1. A) Resultant photocurrent density for different TiO; films. B) Cyclic Voltammograms for TiO,NT/AgNP film in the concentration range
of 0.00 — 100.00 ppm. Support electrolyte: Tris-HCl 0.1 M and pH = 8,00. Scan rate = 100 mV s™%. Source: Author (2025).
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