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Abstract Title: Where to go next to advance the design and operation of ozonation and advanced 

oxidation of secondary effluent and surface water 

Abstract: Ozonation and AOPs are increasingly applied to address the societal and regulatory pressure 

towards trace organic contaminant (TrOC) removal and the increasing need for (direct) potable reuse. In 

this context, these technologies are now increasingly used in integrated treatment trains treating water 

with relatively high and fluctuating DOC levels (e.g. surface water, secondary WWTP effluent). 

To further grow the application of these technologies, both the design and operation of these advanced 

technologies has to be adjusted to upstream fluctuations and downstream objectives (treatment 

objectives but also e.g. by-product limits). This means optimal train configuration, reactor design and 

dosing control, based on the specific situation. 

Both the scientific knowledge and practical experience developed over the last 10-15 years should now 

be combined to further advance the application of oxidation technologies. This presentation will 

specifically address the following topics: 

1) Real-time measurements for dosing control, including latest experiences with fluorescence 

sensors 

2) New kinetic models for better reactor operation and treatment train design 

3) Combination of kinetic models with computational fluid dynamics for better reactor design 

Two market segments Wastewater Reuse and Drinking water will be discussed to envision the potentials 

of the above mentioned points 1-3. 

The process train oxidation and biological filtration is identified and proven as a key process element in 

advanced treatment trains for water reuse. For full scale implementation it is important to improve the 

design tools to leverage the advantages of combining standard process designs with advanced tools like 

on-line monitoring, reactor and reaction modelling. 

The challenge for Drinking water treatment plants is to get rid of pollutions in the raw water source as 

algae blooms, taste and odor, emerging contaminants. Therefore case specific upgrades to integrate 

Advanced Oxidation processes need to be developed. This means the AOP needs to fit in the existing plant 

process flow (e.g. footprint, piping) and the operation of the AOP need to be integrated in the overall 

monitoring and Control Process. As a case example, the new advanced surface water treatment train 

operated by the Dutch drinking water utility Dunea will be discussed. This unique treatment concept, 

installed by Xylem, combines O3/H2O2 and UV/H2O2 in a complementary way. 

 


