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Highlights

A WO3/BiVO, electrode efficiently degraded dexamethasone by photoelectrocatalysis, achieving 100% DEX removal
and 30% mineralization. The photoelectrocatalysis method results in less toxic products.

Resumo/Abstract

The contamination of water by dexamethasone (DEX) poses a global threat, highlighting the urgent need for effective
and affordable removal strategies. Most existing studies on DEX degradation focus on photocatalysis and
electrocatalysis, with limited research exploring its degradation mechanism through photoelectrocatalysis. As an
efficient method, photoelectrocatalysis suppresses charge carrier recombination in semiconductors, making it a
highly advantageous approach for DEX removal. This study presents the successful synthesis of a WO /BiVO,
electrode, developed using a simple method, for the efficient degradation of dexamethasone. The formation of the
WOs/BiVO, heterojunction enhances charge separation and photoelectrocatalytic activity, inhibiting e“/h*
recombination and outperforming pure oxides. The electrode was characterized by XRD, Raman, XPS, FE-SEM,
and UV-vis, while its electrochemical behavior was analyzed through LSV, chronoamperometry, and electrochemical
impedance spectroscopy. The removal efficiency of 10 mg L™ of dexamethasone was evaluated under different
conditions: photolysis, electrocatalysis (EC), and photoelectrocatalysis (PhEC). The photoelectrocatalytic treatment
at 1 mA cm™ achieved 100% removal, significantly outperforming photolysis (54%) and EC (14.6%). During the
process, short-chain acids (oxalic, succinic, glycolic, and adipic) were generated, with their presence varying
depending on the treatment applied. A key innovation of this study is the excellent reusability of the electrode,
maintaining its efficiency over five degradation cycles. Additionally, radical scavenger tests confirmed that ‘O, and
HO' reactive species play a crucial role in enhancing DEX degradation. Ecotoxicological assays with Lactuca sativa
further demonstrated that the byproducts formed during the photoelectrocatalytic process are less toxic than those
generated by other methods, reinforcing this approach as a promising alternative for wastewater decontamination.
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