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Circular economy in water reuse

Source: https://doi.org/10.1016/j.biortech.2022.127951

The availability of water is crucial for economic development since sectors like agriculture, tourism, and all kind of 

production consume water. The agricultural sector is responsible for 70 % of the world’s water consumption (UN-

Water, 2021).

As the stress caused by climate change on water resources accelerates the transition towards a circular economy, the 

reuse of treated water, which ensures the circularity of water, in agriculture is becoming increasingly common. Nowadays, 

wastewater is seen as a resource rather than a waste.



Circular economy in water reuse
In the new Circular Economy Action Plan water connects agricultural, industrial, and municipal systems.

The ubiquity of water makes it very important in realizing the circular economy model.

Water reuse in agriculture was included in “Food, water and nutrient” product value chain of the new plan.
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Water microbial contamination
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Chemical contamination: CECs, mobile
compounds…
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Water decontamination and disinfection
techniques

Definition of water

treatment: is a process that

makes water more

acceptable for an end-use,

which may be drinking,

industry, or medicine. A

water treatment should

remove existing water

contaminants or so reduce

their concentration that their

water becomes fit for its

desired end-use, which may

be safely returning used

water to the environment.



Solar heterogeneous photocatalysis: 
enhancement strategies



UV-Solar oxidative agents



Photochemical processes



Simultaneous water decontamination & disinfection

SWWTP effluent with 200 mg/L of S2O8
2- using solar 

radiation and neutral pH, adding 0.1 mM of Fe3+:EDDS 

∑MCs decreased 29-34% during the first 60 min 

When Fe3+:EDDS (1:1) is added, MCs sharply decreased till 70% 

(90 min of whole treatment) & 80% after 240 min. 

E. coli  DL (1 CFU/ 100 mL) after 240 min. 

Solar/free chlorine treatment of NW 

2.5 mg L–1 of free chlorine, ACT, TMP and SMX were 

rapidly degraded. 

CAF and CBZ,were significantly removed when 

combining with solar radiation, over 80% after 15 min.

Low amounts of ClO3
– and within the recommended limit 

(0.7 mg L–1) would be generated after treatment.

In the presence of free chlorine, regrowth was not 

observed after the treatment for all times analyzed (24, 

48, and 144 h). The residual free chlorine concentration 

remained constant (0.5 mg L–1) in the dark until 144 h of 

storage.



Solar photo-Fenton at neutral pH

Bacteria inactivation and CECs degradation in SUWWE by

sequential treatment with sunlight/H2O2 (H2O2 =50 mg L-1) with

subsequent addition of Fe:EDDS (0.1 mM Fe:EDDS) at several

dosing times: 60 min (a, b), 45 min (c, d) in RPR.

Journal of Hazardous Materials 436 (2022) 129134.



Electrochemical treatments
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Design, improvement and optimization of 
solar photo-reactors 

Appl. Catal. B: Environ., 37, 1-15, 2002. 

Most cited paper 2002-2006.
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New solar photo-reactor design
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New Solar photo-reactor design
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AQUACYCLE Project
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AQUACYCLE Project
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AQUACYCLE Project
Anaerobic biorreactor

(700 m3/day)
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AQUACYCLE Project: Simultaneous water 
decontamination and disinfection 
➢ To investigate and optimize an advanced solar quaternary treatment at pilot scale (90 L) based on the

addition of H2O2, for further validation at demonstrative scale (2000 L) for compiling with the new EU
regulation on minimum requirements for water reuse in agriculture.
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AQUACYCLE Project: Simultaneous water 
decontamination and disinfection 
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