INTRODUCTION

Urban wastewater treatment plants (UWWTPs) combine technologies to
improve the quality of wastewaters before discharge to water bodies or
reuse. However, conventional solutions are unable to remove some
micropollutants (MPs - pharmaceuticals, UV filters, pesticides, among
others). These are found in water bodies at concentrations up to g L.

Despite such low concentrations, they may have long-term toxicological
effects and advanced technologies can be applied in UWWTPs for their
removal. The sustainability of these treatment options must be assessed.

In this context, a literature review on the status of the life cycle
assessment (LCA) of advanced urban wastewater treatments for the
removal of EU-relevant priority substances and contaminants of emerging
concern from secondary urban wastewaters was performed (J. Clean.
Prod. 261 (2020) 121078). Along with the state-of-the-art, a sample case-
study of solar-based treatments is presented (Sci. Tot. Env. 761 (2020)
143258).

RESULTS

Although nearly 200 papers were found within the scope of water/
wastewater treatment life cycle assessment, only 18 papers refer to the
removal of the abovementioned compounds by the integration of advanced
treatments into UWWTPs. Figure 1 sums up the main results of this

literature review. i
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Figure 1. Main results from the literature review study.

The results show that solar-based solutions may have great potential
due to energy savings, and so the LCA of solar-based treatments -
heterogeneous photocatalysis using TiO, (with and without H,0,), and
photo-Fenton (SPF) - is herein presented considering ‘“the treatment of 1
m3 of urban secondary wastewater containing 5 ug/L of carbamazepine,
diclofenac and sulfamethoxazole” at a pilot-scale compound parabolic
concentrator (CPC).
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The final waste treatment of the chemicals was not considered as it may vary.

In this study, the solar photo-Fenton and the solar TiO,/H,O, processes
are usually the worst potential option environmentally (mainly due to both
H,SO, and TiO, production, respectively). Simultaneously, H,O, use with
TiO, is not particularly beneficial. Therefore, TiO, heterogeneous
photocatalysis without H,O, is the best potential option and has best
results than photo-Fenton depending on the number of times TiO, is
reused (Figure 2).
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Figure 2. Endpoint single score of solar photo-Fenton and TiO, heterogeneous
photocatalysis with different number of TiO, reuses.

CONCLUSIONS

These studies are scarce, and several treatment options have yet to be
assessed. It is crucial to test other treatment options and bet on
cleaner energy sources. Heterogeneous photocatalysis, as seen, is an
example of an alternative that was not yet profoundly assessed and may
potentially result in lower impacts than the well-studied photo-Fenton.
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