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PANI/TiO, refers to a polyaniline/titanium dioxide nanocomposite, a hybrid material combining the conductive
polymer polyaniline (PANI) with titanium dioxide (TiO;) nanoparticles, often synthesized via in-situ
polymerization to create p-n heterojunctions. PANI significantly enhances TiO's photocatalytic activity for
environmental remediation (dye/pollutant degradation), while Ag could further increase the activity. The
PANI/TiO; interface facilitates charge separation, reducing electron-hole recombination, leading to superior
degradation of organic dyes (like methylene blue, azo dyes) under UV or even visible light (Lee, 2020). TiO;
absorbs UV light, generating electron-hole pairs. Electrons transfer to the PANI, while holes remain on the TiO,
separating the charges. These separated charges react with water/oxygen to form highly reactive oxygen species
(like OH*, O2™).These species attack and break down organic pollutants in the water. In essence, PANI/TiO; is a
smart material combining the best of both components for advanced environmental and sensing technologies. Out
of the potential semiconductor photocatalysts, titanium dioxide (TiO,), a typical wide bandgap semiconductor of n-
type, has been one of the most used catalysts due to its high efficiency, low cost, stability, safety and availability.
However, TiO, faces limitations owing to the narrow photocatalytic region in UV light (A < 400 nm), high charge
recombination rate, low absorption surface, etc., that can hinder its practical application (Duong, 2025).

In this work, we have explored the synthesis of the two crystalline solid-state materials, PANI/TiO; and the
composite Ag/PANI/TiO; via sonochemistry. The novel metal Ag has increased the band gap of titanium dioxide
and that of PANI/TiO,. Therefore, the PANI/TiO, composite with enhanced visible-light photocatalytic efficiency
and stability can be widely used for the degradation of water contaminants.
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