

[image: ]


	Área: Fis
(Inserir a sigla da seção científica para qual o resumo será submetido. Ex: ORG, BEA, CAT)


Electrospun fibers with TiO₂ as a sustainable alternative for the treatment of paracetamol contaminated Water 
Luiz Antônio Viana Petri (PG)1*, Carlos Alexandre da Fonseca (PG)1, Douglas Cardoso Dragunski (PQ)1. Josiane Caetano (PQ)1 
Fonseca.alexandre.c@gmail.com; luizpetri9@gmail.com  
1Centro de Ciências Exatas e da Terra, UNIOESTE / Toledo, PR.
Keywords: Photocatalysis, Biodegradable polymers, PBAT.
Highlights
FiberswithTiO₂removedupto86.52%ofPCTin48h, showing higher efficiency than conventional methods. 
Reusabilityforatleasttwocyclesreinforcesfibersassustainablesolutionforwastewatertreatment.
Abstract
The presence of paracetamol (PCT) residues in wastewater is a growing concern, as conventional treatment methods are not efficient in removing it. In this context, this study evaluated the use of biodegradable polymeric fibers made from PBAT and cellulose acetate incorporated with titanium dioxide (TiO₂) as a photocatalytic alternative for PCT degradation. The fibers were produced by electrospinning from a solution containing 15% w/v of a PBAT/cellulose acetate blend in a 25:75 (w/w) ratio, with the addition of citric acid (15% w/w) and TiO₂ (10% w/w), based on the total polymer mass. Electrospinning was carried out with a flow rate of 1.00 mL/h, a distance of 16 cm between the needle and the collector, a voltage of 18 kV, at a temperature of 25 °C and relative humidity of 50%. Initially, it was verified that PCT does not degrade by mere exposure to light, ruling out photolysis. The fiber without TiO₂ was also tested and showed no adsorption or degradation capacity. With the incorporation of TiO₂, photocatalytic activity was observed: in the first cycle, removal reached 51.13% after 24 hours and 82.58% after 48 hours (Figure 1A). although the fiber became more fragile. In the second cycle, despite increased fragility, efficiency improved, reaching 67.87% in 24 hours and 86.52% in 48 hours (Figure 1B), possibly due to greater exposure of the semiconductor. Compared to conventional treatments, which remove 20 to 70% of PCT in 72 hours, the proposed system proved to be more efficient and faster. Thus, polymeric fibers with TiO₂ show potential to complement traditional treatment systems, especially in stabilization ponds, contributing to more effective removal of residual paracetamol. The possibility of reusing the fiber for at least two cycles reinforces its viability as a sustainable solution for wastewater treatment.
A[image: ]B
Figure 1: Percentage removal curve vs. photocatalytic degradation time for: A) First degradation cycle and B) Second degradation cycle. Paracetamol solution 5 mg·L⁻¹, pH 6.5.
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