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Goals NL innovation program

• Significant advantages on proven 
technologies:

• Ozonisation + biological sand filtration
(O3+biol. SF)

• Powdered Activated Carbon in Activated
Sludge (PACAS)

• Granular Activated Carbon Filtration (GAC)

• For costs, CO2 footprint and/or effluent 
quality

• Are on the verge of breakthrough: 
through R&D in this program implementation is 
possible on demo scale in 2025



Criteria NL innovation progam

Costs
(euro/m3) 1

CO2-footprint
(g CO2/m3) 1

Removal
efficiency 2 3

PACAS 0,05 122 70-75%

Ozone + biological sandfiltration 0,17 128 80-85%

GAC 0,26 325 80-85%

1 Per treated m3 wastewater: peak dry weather flow must be treated
2 Minimum removal efficiency influent wwtp – effluent posttreatment 70%

yearly average for guide substances 
3 Guide substances: carbamazepine, propanolol, trimethoprim, metoprolol,

benzotriazol, mengsel van 4-methylbenzotriazol / 5-methylbenzotriazol,
hydrochloorthiazide, sulfamethoxazol, diclofenac, clarithromycine, sotalol



Standard CO2 and costs calculations



Results Oxidation
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Thank you for your attention!

Mirabella Mulder 
Mirabella Mulder Waste Water Management

On behalf of STOWA
mmulder@mirabellamulder.nl


