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ABSTRACT

Titanium dioxide (TiO,) is a highly stable semiconductor known for its exceptional optical and electrical
properties. However, its efficiency is often limited by the high recombination rate of electron-hole pairs. To
enhance its performance, TiO, can be hybridized with Graphene Quantum Dots (GQDs)—carbon-based
nanomaterials renowned for their superior luminescence and chemical stability. This research aims to
investigate the physical and optical properties of TiO,QDs/GQDs nanocomposites and analyze the effects of
synthesis voltage on these properties. The composites were synthesized via an electrochemical process
using an electrolyte solution of 0.3 M potassium chloride and 0.1 M citric acid. The applied voltage was set
at 10V for pure TiO,, while varying voltages of 2V, 4V, and 6V were used for the TiO,QDs/GQDs mixtures.
The results indicated that the pH of the resulting solutions remained within the range of 2-3. Optical
absorption analysis using the Tauc plot method revealed an energy band gap ranging from 3.57 to 3.65 eV.
Photoluminescence (PL) analysis clearly demonstrated the enhanced luminescent behavior of the
nanocomposites. Furthermore, Dynamic Light Scattering (DLS) analysis showed that the TiO,/GQDs

synthesized at 6V exhibited an average hydrodynamic size of 111.00 nm, which is significantly smaller than
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that of pure TiO, 135.09 nm. These findings suggest that the applied voltage plays a critical role in

controlling particle size and material properties, allowing for the fine-tuning of the synthesis process based

on specific applications.
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