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Fig. L. Locations and results (in COC equivalents in g/day per 1000 inhabitants) of WWTP water samples collected during weekend.

Van 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.

SITUATING THE PROBLEM IN BELGIUM

Down the Drain: Tracking
Cocaine Levels in Wastewater

Cocaine found in wastewater in selected European cities
in 2023 (mg/1,000 people/day)
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Based on the analysis of 88 cities in 23 EU countries and Turkey
Source: European Monitoring Centre for Drugs and Drug Addiction
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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 ko,

Rev Environ Sci Biotechnol
https://doi.org/10.1007/s11157-021-09574-0
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Status and needs for online control of tertiary ozone-based

water treatment: use of surrogate correlation models

for removal of trace organic contaminants
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Fig. 2 Summary of removal efficiencies of TrOCs that can be
classified as group I (carbamazepine, diclofenac, sulfamethox-
azole, naproxen and trimethoprim), group II (mecoprop and
metoprolol), group Il (ibuprofen), group IV (iopromide and
meprobamate) and group V (TCEP) compounds. Data is
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extracted from Blackbeard et al. (2016); Gerrity et al. (2012);
Hollender et al. (2009); Leikam and Huber (2015); Park et al.
(2017); Pisarenko et al. (2012); Singh etal. (2015); Snyder et al.
(2006); Wert et al. (2009)
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CHALLENGES

— Reactions with NOM and scavengers
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CHALLENGES

— Challenges: oxidation products

_ Bromate peer
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O;&GAC POST FILTRATION

— Combination improves removal
— Removal @ 0,4 gGAC/I dose
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&GAC POST FILTRATION
— Which sequence (O;+PAC)?
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Zhang, T., Zheng, L., Yang, X., Li, Y., Mol, Z., Demeestere, K., & Van Hulle, S. W. (2025). Combining

U N|VE RSlTY ozonation and powdered activated carbon adsorption for organic micropollutants removal in municipal

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

— Remove (part) of the scavengers...
— Sand, AIEX or AC
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PRE-FILTRATION

Remove (part) of the scavengers
— Increases PP removal -> less O, dose required
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Figure 2. Removal of DOC, NO,”, and CO;*” via ozonation and
combined filtration—ozonation (O; dose = 0.1 g O%/g DOC) I-igure 3. Elimination of TrOCs in effluent after ozonation and
; combined filtration—ozonation at different ozone doses.
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DOSING OPTIMISATION

— Classic feed forward
— Flow based
—lLoad based
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DOSING OPTIMISATION

— Classic feed forward
— Flow based
— Load based
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Ozone generator

Ozone reactor
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DOSING OPTIMISATION

Control based on AUV,
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OTHER OPTIMIZATION POSSIBILITIES
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OTHER OPTIMIZATION POSSIBILITIES

— E.g. non-thermal plasma

Nonthermal Plasma
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OTHER OPTIMIZATION POSSIBILITIES

— E.g. non-thermal plasma (+ferrate)

Nonthermal Plasma
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OTHER OPTIMIZATION POSSIBILITIES

— E.g. non-thermal plasma (+ferrate)
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Fig. 2. Degradation efficiency, defluorination efficiency and energy consump-
tion (EE/O) of PFOA in synthetic or real wastewater treated by different pro-
cesses. Note: SW-Plasma represents synthetic wastewater treated by plasma
alone, SW-Plasma-Fe(VI) represents synthetic wastewater treated by plasma
and ferrate, RW- Plasma represents real wastewater treated by plasma alone
after 30 min , RW-Plasma-Fe(VI) represents real wastewater treated by plasma
and ferrate. The experimental conditions are identical to those described in the
caption of Fig. 1.
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HELP US GET A VIEW ON APPLICATION
— Stijn Van Hulle (stijn.vanhulle@ugent.be)
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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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