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Background

The commonly implemented wastewater treatments have a limited capacity to remove organic micropollutants, including
pharmaceuticals, and human pathogens, as well as antibiotic resistant bacteria (ARB) and related genes (ARG). As a
consequence, the continuous disposal of antibiotics and related products into the environment can lead to the
development and proliferation of ARB, a problem that needs urgent solutions. The present study aimed at comparing the
efficiency of different solar-driven oxidation processes on the removal of undesirable microorganisms, with the
simultaneous elimination of organic micropollutants, in the secondary effluent of an urban wastewater treatment plant,
using a solar compound parabolic collector at pilot-scale.

Method

Wastewater samples were spiked with 100 pg L of each selected model organic micropollutant: carbamazepine,
sulfamethoxazole and diclofenac. Quantitative analysis of the organics was made by HPLC. The abundance of total and
tetracycline and ciprofloxacin resistant cultivable faecal indicator bacteria and of the genes 16S rRNA, intl1, blarem, gnrS,
sull, blacrx-m and vanA was followed by using the membrane filtration method and gPCR, respectively. Bacterial
community was analysed based on the hypervariable V3/V4 region of 16S rRNA gene Illumina sequencing. Samples were
analysed before treatment, immediately after treatment, and after 3-days of storage of treated wastewater at room
temperature.

Results & Conclusions

The highest efficiency on the removal of the parent model organic compounds to concentrations below the limit of
detection (LOD) was observed for H,O-assisted photocatalysis using TiO; as photocatalyst. Tetracycline and ciprofloxacin
resistant enterococci and faecal coliforms were removed to levels below the LOD (1 CFU 100 mL™), irrespective of the
treatment applied with H,O», even upon storage of the treated wastewater for 3-days. However, reactivation assessed
based on 16S rRNA and sull quantification was observed in all the treatments. Regardless of the type of process,
wastewater treatment and storage caused notorious bacterial communities disturbances, characterized by an increase in
the relative abundance of Proteobacteria (classes Beta- and Gammaproteobacteria), namely of the genera Pseudomonas,
Rheinheimera, Methylotenera.
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