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MICROPOLLUTANT REMOVAL
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MICROPOLLUTANT REMOVAL
̶ Sources 
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MICROPOLLUTANT REMOVAL
̶ Removal

̶ “Law of conservation of misery”
̶ Limited biodegradation
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MICROPOLLUTANT REMOVAL
̶ Possible solutions

̶ Tertiary treatment with ozone based processes
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MICROPOLLUTANT REMOVAL
̶ Post-ozonisation
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MICROPOLLUTANT REMOVAL
̶ Post-ozonisation

̶ Removal function of kO3
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PRE-AND POST FILTRATION



POST FILTRATION
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Knopp, G., Prasse, C., Ternes, T. A., & Cornel, P. (2016). Elimination of micropollutants and 
transformation products from a wastewater treatment plant effluent through pilot scale ozonation
followed by various activated carbon and biological filters. Water research, 100, 580-592.



POST FILTRATION
̶ Combination improves removal
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Increased polarity, but less bulk organic material so less load to the activated carbon



PREFILTRATION
̶ Remove (part) of the scavengers…

̶ Sand, AIEX or AC
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PRE-FILTRATION
̶ Remove (part) of the scavengers…
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PRE-FILTRATION
̶ …increases µP removal -> less O3 dose required
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ADDITIONAL OXIDANTS
̶ E.g. PMS
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O3



ADDITIONAL OXIDANTS
̶ E.g. PMS

̶ Activation with O3 -> 3 different oxidants (<-> 2)
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ADDITIONAL OXIDANTS
̶ E.g. PMS

̶ Activation with O3

‒ Improved removal, especially in diluted matrix
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DOSING OPTIMISATION
̶ Classic

‒ Flow based
‒ Load based
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DOSING OPTIMISATION
̶ Classic

‒ Flow based
‒ Load based

20



DOSING OPTIMISATION
̶ Control based on ΔUV254
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DOSING OPTIMISATION

22



DOSING OPTIMISATION
̶ Packing material: better mass transfer/removal
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DOSING OPTIMISATION
̶ Packing material: better mass transfer/removal
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DOSING OPTIMISATION
̶ Multiple additions (plug flow)
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QUESTIONS?
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