Evaluation of the effect of the methodology of inclusion of oxygenated groups in activated carbon derived from rubber tires, on the performance and stability of iron catalysts supported in the Fenton oxidation of amoxicillin
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Abstract 
Antibiotics generate resistance in pathogenic microorganisms making medical treatments for their elimination increasingly difficult (García Gómez, Gortáres Moroyoqui, and Drogui, 2011). In 2015, 42.3 billion daily doses of antibiotics were consumed worldwide (Klein et al., 2018), in the case of amoxicillin a broad-spectrum antibiotic, between 60 to 80% of the ingested amoxicillin eliminates through urine (facmed, 2018), ending in the waste waters. Supported iron catalysts were obtained, using rubber carbon-derived activated carbon as support, modified by the inclusion of oxygenated groups, to assess its effect on active phase stability and catalytic activity, during the degradation of amoxicillin by Fenton reaction. Activated carbon was obtained by physical activation of waste tire ruber with CO2, subsequently the modification of surface chemistry was performed by treatment at 473K with oxygen diluted (5% v/v) in nitrogen. Iron was supported through incipient wet impregnation, to achieve an iron load of 10% w/w in the catalysts. The supports were characterized by N2 adsorption isotherms at 77 K, X-ray diffraction (XRD) and Fourier transform infrared spectroscopy (FTIR), while the catalysts were characterized by XRD and FTIR. Fenton reactions were carried out at 25 °C, pH of 2, 80 mg H2O2/L and initial amoxicillin concentration of 100 mg/L; the degree of amoxicillin mineralization was stablished by total organic carbon analysis (TOC). The stability of the catalyst was evaluated throught quantification of iron in the final solution and on the catalyst before and after the reaction, by atomic absorption.
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