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Highlights
Graphene oxide (GO) was applied for the adsorption of phenazopyridine (PhP) from synthetic and human urine.
The adsorbent showed high performance under real excretion conditions, simulating human urinary concentrations (~164 mg L−1).
Removal efficiency values reached 62.87% (201.08 mg g−1) in synthetic urine and 73.88% (233.64 mg g−1) in human urine.
Resumo/Abstract
The presence of drugs and their metabolites in domestic and hospital effluents is a growing environmental concern, as these compounds are excreted in human urine and are not completely removed by conventional treatments. Phenazopyridine (PhP) is an azo dye widely used as a urinary analgesic, and it is eliminated in approximately 41% of its unchanged form by the kidneys [1]. Its persistence in the environment can cause aquatic toxicity and adverse health effects, making the development of efficient removal methods essential. In this scenario, the present study evaluated the capacity of graphene oxide (GO) as a nanoadsorbent for removing PhP from both fresh synthetic urine and real human urine, simulating conditions similar to those of physiological excretion in healthy individuals [2]. The experiments were conducted at pH 6.0, using the actual excreted concentration of PhP (164 mg L−1), using an adsorbent dosage of 0.5 g L−1 at room temperature. The results revealed that GO exhibited excellent adsorptive performance, with a removal efficiency of 62.87% and an adsorption capacity of 201.08 mg g−1 for synthetic urine. Under real conditions, using human urine samples, the performance was even higher, with a removal efficiency of 73.88% and an adsorption capacity of 233.64 mg g−1. These values demonstrate the excellent performance of GO in the complex biological matrix, composed of inorganic salts, urea, and organic compounds that typically compete for active sites on the adsorbent surface. In summary, the study demonstrates that graphene oxide is a promising nanomaterial for mitigating PhP contamination, contributing to reducing the drug load in wastewater treatment systems.
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