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Enhanced Photocatalytic Performance of Titanium-Phosphate Glasses under Visible-
Light Irradiation
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Abstract: This study presents an ongoing investigation into the photocatalytic properties of sodium—
barium phosphate glass-ceramics containing titanium. These materials were designed within the
phosphate glass system and subsequently subjected to controlled heat treatments in order to promote the
formation of crystalline phases within the vitreous matrix.

The introduction of Ti-containing species is expected to enhance photocatalytic activity due to their
semiconducting behavior and ability to generate reactive oxygen species under light irradiation. The
glass-ceramics were synthesized using the conventional melt-quenching technique, followed by thermal
treatments to induce crystallization.

Structural and physicochemical characterizations are being carried out using X-ray diffraction
(XRD), Fourier-transform infrared spectroscopy (FTIR), and thermal analysis to identify phase
evolution and structural modifications. Optical properties are also under investigation to determine band
gap energy and assess light absorption capability.

Preliminary results indicate the formation of Ti-based crystalline phases embedded in the phosphate
glass matrix, which may contribute to improved charge separation and photocatalytic efficiency.
Photocatalytic performance is currently being evaluated through the degradation of organic pollutants
under UV and/or visible light irradiation.

This ongoing study aims to establish a correlation between composition, microstructure, and
photocatalytic performance, with the objective of developing efficient phosphate-based glass-ceramic
photocatalysts for environmental remediation applications.
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