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Electrospun PVA/Chitosan Nanofibers Incorporated with Cobalt and Titanium Oxides for Simultaneous Photocatalytic Degradation of Drugs.
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Highlights
Electrospun polymeric nanomaterials of PVA/CS are incorporated with titanium oxide and cobalt dioxide. Simultaneous photocatalytic activation via PMS and UV light. Generation of sulfate and hydroxyl radical species. 
Resumo/Abstract
Environmental contamination by toxic compounds, especially pharmaceuticals and pesticides, results in improper disposal and inefficiency of efficient wastewater treatment methods. Advanced Oxidative Processes (AOPs) stand out as an effective alternative, promoting the manipulation of pollutants through the generation of highly reactive oxidizing species. These radicals efficiently degrade tetracycline through selective oxidation, offering advantages over conventional processes based on hydroxyl radicals. This study develops a polyvinyl alcohol (PVA) nanofiber incorporated with cobalt oxide (Co3O4) and titanium dioxide (TiO2) for the photocatalytic degradation of antibiotics using peroxymonosulfate (PMS) and UV light (365 nm) to generate sulfate (SO4•–) (E° = 2.5–3.1 V vs NHE) and OH (E° = 1.8–3.0 V vs NHE) radicals. These radicals efficiently degrade tetracycline through selective oxidation, offering advantages over conventional processes based on hydroxyl radicals. Nanofiber fabrication involved electrospinning PVA (8% w/v) into a suspension containing cobalt oxide (5 mg – 15 mg L-1) and titanium dioxide (10% – 20% w/w) at different concentrations, plus citric acid (15% w/w polymer). Thermal crosslinking at 160 °C for 2 h improved the aqueous stability and mechanical properties of the material. Scanning electron microscopy revealed uniform fibers (989,24 ± 263,20 nm medium diameter), while X-ray diffraction, thermal analyses, and spectroscopy confirmed increased crystallinity in PVA/CS composites containing Co3O4 and TiO2. Optimization studies using factorial design identified Ti and Co concentrations as key parameters, yielding generation of sulfate and hydroxyl radicals. The successful integration of inorganic oxides into biodegradable PVA/CS nanofibers presents a sustainable and cost-effective approach for water treatment applications, particularly targeting emerging pharmaceutical contaminants.
Agradecimentos/Acknowledgments
The Capes and GENPEC Research Group, Nanobiocell for support in analysis, methodology, and results.








31º Encontro de Química da Região Sul- Unioeste – Campus Toledo
image1.png
31 (o) ENCONTHO DE A QUIMICA COMO PROPULSORA 19 A 21 DE NOVEMBRO

DE NOVOS ECOSSISTEMAS CampusToledo e«
DE INGVAGAD Unioeste o




