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SITUATING THE PROBLEM

2



SITUATING THE PROBLEM IN BELGIUM

5Van Nuijs, A. L., Pecceu, B., Theunis, L., Dubois, N., Charlier, C., Jorens, P. G., ... & Covaci, A. (2009). Cocaine and 

metabolites in waste and surface water across Belgium. Environmental Pollution, 157(1), 123-129.
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THE SOLUTION?

̶ Limited biodegradation

̶ “Law of conservation of misery”

-> Tertiary treatment with ozone based processes
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THE SOLUTION?

̶ Tertiary treatment with ozone based processes
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CHALLENGES

̶ Removal function of kO3
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CHALLENGES

̶ Reactions with NOM and scavengers
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CHALLENGES

̶ Challenges: oxidation products

̶ Bromate

̶ Transformation products

14



O3&GAC POST FILTRATION

̶ Combination improves removal

̶ Removal @ 0,4 gGAC/l dose
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Increased polarity, but less bulk organic material so less load to the activated carbon



O3&GAC POST FILTRATION

̶ Which sequence (O3+PAC)?
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Time needed for x% removal: the lower the better

O3 first!...or O3&PAC together

ATZ, ALA, and DIR

Zhang, T., Zheng, L., Yang, X., Li, Y., Mol, Z., Demeestere, K., & Van Hulle, S. W. (2025). Combining 

ozonation and powdered activated carbon adsorption for organic micropollutants removal in municipal 

wastewater treatment plants: Single versus two-reactor systems. Water Research, 284, 124035.



PREFILTRATION

̶ Remove (part) of the scavengers…

̶ Sand, AIEX or AC
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PRE-FILTRATION

̶ Remove (part) of the scavengers

̶ increases µP removal -> less O3 dose required

19

Liu, Z., Demeestere, K., & Van Hulle, S. (2019). Enhanced ozonation of trace organic contaminants in 

municipal wastewater plant effluent by adding a preceding filtration step: comparison and prediction of 

removal efficiency. ACS Sustainable Chemistry & Engineering, 7(17), 14661-14668.



FULL-SCALE @ AQUAFIN (AND DE DOMMEL)
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©Aquafin



FULL-SCALE @ AQUAFIN (AND DE DOMMEL)
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DOSING OPTIMISATION

̶ Classic feed forward

‒ Flow based

‒ Load based
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DOSING OPTIMISATION

̶ Classic feed forward

‒ Flow based

‒ Load based
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DOSING OPTIMISATION

̶ Control based on ΔUV254
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DOSING OPTIMISATION
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Limited O3 dose: limited BrO3
- formation



DOSING OPTIMISATION

̶ O3+AC: control based

on ΔUV254
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OTHER OPTIMIZATION POSSIBILITIES
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OTHER OPTIMIZATION POSSIBILITIES

̶ E.g. non-thermal plasma 
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OTHER OPTIMIZATION POSSIBILITIES

̶ E.g. non-thermal plasma (+ferrate) 
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OTHER OPTIMIZATION POSSIBILITIES

̶ E.g. non-thermal plasma (+ferrate) 
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HELP US GET A VIEW ON APPLICATION

̶ Stijn Van Hulle (stijn.vanhulle@ugent.be)

36

https://docs.google.com/forms/d/e/1FAIpQ

LScLzinUhWxpl7p-

NTj4iZavfYA9ZpIHu7LwWWzdldecZPIOUg

/viewform?usp=header

https://docs.google.com/forms/d/e/1FAIpQLScLzinUhWxpl7p-NTj4iZavfYA9ZpIHu7LwWWzdldecZPIOUg/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLScLzinUhWxpl7p-NTj4iZavfYA9ZpIHu7LwWWzdldecZPIOUg/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLScLzinUhWxpl7p-NTj4iZavfYA9ZpIHu7LwWWzdldecZPIOUg/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLScLzinUhWxpl7p-NTj4iZavfYA9ZpIHu7LwWWzdldecZPIOUg/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLScLzinUhWxpl7p-NTj4iZavfYA9ZpIHu7LwWWzdldecZPIOUg/viewform?usp=header
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QUESTIONS?
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