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Abstract:

Municipal Wastewater Treatment Plant Effluent (MWWTPE) contains thousands of resistant strains
that carry numerous genes and their variants. Avoiding the spread of these contaminants to the
environment is a public health concern. Therefore, the main goal of this work is to evaluate the use
of solar photo-Fenton as an advanced treatment of MWWTPE. The effectiveness of advanced
technologies on eliminating antibiotic-resistant bacteria (ARB) and resistance genes (ARG) from
wastewaters and, consequently, combating antimicrobial resistance (AMR) spreading. For instance,
the effectiveness of solar photo-Fenton in the elimination and inactivation of resistance-conferring
plasmids (RCPs) was assessed, as these are important vectors for the dissemination of AMR. As a
result, solar photo-Fenton completely removed and inactivated RCPs initially present in both
matrixes. These results indicate the potential of solar photo-Fenton to improve wastewater quality
and reduce the spread of AMR in the environment by hampering the discharge of cell-free RCPs onto
the environment. Besides that, most studies have relied solely on cultivable methods to assess ARB
removal. Thus, the analysis of removal of ARB and ARGs in the bench-scale was carried out through
the high throughput metagenomics analysis. This is the first study to investigate the effect of solar
photo-Fenton upon ARB and ARGs in MWWTPE by 16S rDNA and Whole Genome Sequencing (WGS).
As a result, solar photo-Fenton effectively removed the main phyla, ARGs, and achieved the removal
of some high-priority pathogens and intrinsically multi-drug ARB. Although these results
demonstrate the potential of solar photo-Fenton as an effective complementary treatment for
MWWTPE, some gaps still need to be filled. For example, the efficiency of alternative oxidants has
not yet been extensively investigated. Therefore, this work also investigated using PS-mediated solar
photo-Fenton and a combined oxidant system (H202 and S208-2) to combat AMR from MWWTPE.
The PS-mediated system reached the lowest richness and diversity of the microbial community,
along with the effective removal of the main phyla present in MWWTPE. In contrast, the proposed
combined system did not significantly impact microbial diversity. Nonetheless, this system led to
total DNA fragmentation. Thus, the mechanisms involved in combining these oxidants must be
better assessed. As the last stage of the project, the proposed treatments will be evaluated using a
CPC-type solar reactor on a semi-pilot scale.
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