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Ozone – experiences

• Bromate: new standard for surface water

• Ozone detection: personel protection equipment

• DOC monitoring: maintenance and drift

• Start-up: leak detecting

• Licensing

• Modelling: Bromate and CFD
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Ozonation testing

• We noticed big differences between laboratories

• Modelling of the ozonation testing

• Concentration stock-solution

• Dosing speed (amount excess ozone)





Bromate and CFD
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Base design 

5-12-12 diffusers
Co-current design

5-12-12 diffusers

Base design 

5-12-12 diffusers

1:1 mol-H2O2/mol-O3 (inlet)

Co-current design

5-12-12 diffusers

1:1 mol-H2O2/mol-O3 (inlet)

3.2 ug/L
3.0 ug/L

1.8 ug/L 1.1 ug/L



Benzotriazole
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Base design Co-current design

Base design 

1:1 mol-H2O2/mol-O3 (inlet)

Co-current design

1:1 mol-H2O2/mol-O3 (inlet)

60.2%
75.0%

82.0%55.8%



Venlafaxine
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Base design Co-current design

Base design 

1:1 mol-H2O2/mol-O3 (inlet)

Co-current design

1:1 mol-H2O2/mol-O3 (inlet)

68.8%
85.4%

85.0%
58.0%



Bromate

• Prevent formation
- low concentrations excess ozone
- dosing peroxide
- amount of difusers
- co-current vs counter-current
- amount of ammonium

• Bromate breakdown (anoxic circumstances)



Future Research – development

• Bromate: reduction and mitigation

• Digital Twin

• Optimisation of control strategies

• International colaboration (Interreg)

• Combination of technologies

• Combination with nutrient removal

• Interaction : 

Monitoring OzoneActivated carbon
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