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Abstract: 

The recent approval of the first European regulation on wastewater reuse (2020/741), and 

its forthcoming application (26/06/2023), is a challenge for the managers of urban 

wastewater treatment plants. As a matter of fact, the minimum requirements for reuse, in 

particular with regard to the inactivation of pathogens and possibly also to the removal of 

the so-called contaminants of emerging concern (CECs), are difficult to achieve with 

conventional tertiary processes (eg. sand filtration and chemical disinfection or with UV 

radiation. ). In this scenario, the need to develop more effective and sustainable processes 

compared to the state of the art is evident. 

Advanced oxidation processes (AOP) are an interesting alternative as they can allow the 

simultaneous removal of pathogens and CECs and, the photo-activated ones, can be 

implemented with solar radiation instead of artificial one. Among the solar driven AOPs, 

photo-Fenton is certainly one of the most effective, but the optimal operating conditions 

(acidic pH), together with the lack of legislation that set more restrictive conditions on the 

quality of the effluent, have held back its application at full scale. 
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The research activity will focus on the study of sustainable solutions for the tertiary 

treatment of urban wastewater to be reused, which can use solar radiation instead of 

artificial radiation and/or green reagents, as in the case of the solar photo-Fenton process 

with the use of biodegradable chelating agents, to operate the process at neutral pH. This 

solution will be compared with the conventional ones and with other photo activated AOPs, 

in order to identify the most appropriate and sustainable green process, also through tools 

such as Life Cycle Assessment. 
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