
Possibilities of coatings containing  
titanium dioxide   to reduce 
nitrogen dioxide concentrations 
near motorways
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Model calculations Goal: estimate possibilities!

• CFD model
• All transport equations
• Chemical reactions at surface
• � Concentrations in field
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Conclusions from model calculations

• Turbulence intensity and wind speed

• Maximum of 12% of emitted NO is converted by extremely 
efficient coating

• Effect on NO2 concentration is complex

• Current estimates 

• 12 % of road contribution (100 mg/m3) 

• 0-2 mg/m3 NO2 near barrier (5-10 for NOx)
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Stirred reactor

-Mass balance equation

-Derive deposition velocity

-Derive reactivity parameter

-Sensitivity to UV light intensity

-Goals:

-Determine effectivity of coatings?

-Develop monitoring method for 
field experiment
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Weerstand als functie van het toerental
UV 13.7 W/m2
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Vergelijking nitraat in afspoel en in depositie
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Conclusions from laboratory experiments

• Reactivity varies from zero to very efficient

• Influence turbulence in reactor taken into account

• Dependency on UV intensity established

• Measurement method for field experiment developed and tested

• Combining with Model calculations� promising
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Onderzoek effectiviteit TiO2
Veldexperimenten Terschuur
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Estimating the flux:

• Two independent methods:
• Measured NO2 concentration and effectivity parameter 

• CFD look up table

• VERSUS

• Measured NO3 
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Emissiereductie % bij Rc=100, dagwaarden
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Onderzoek effectiviteit TiO2
Veldexperimenten proeftuin Putten
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Discussion

• Most effective coatings used yet little success

• UV intensity (at night zero)

• Temperature low

• Moist panes after rain and dew

• Turbulence differs from model calculations 

•
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Conclusions

• TiO2 coatings can be quite efficient in removing NO from (test) 

atmosphere

• Model calculations show that the effect in the field could be 

significant

• Field experiments show that:

• Uptake of NOx is much lower then expected

• No clear explanation is available at this  stage

• Little effect on NO2 concentrations near roads


