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 Nitrous oxide (N2O) is an unwanted byproduct during 

biological N conversion processes in wastewater treatment 

(WWT), due to its large radiative forcing properties and 

stratospheric ozone depletion potential1,2. In total, 1.2% of 

the anthropogenic N2O emission is believed to originate 

from the WWT sector.  

 Only few detailed long-term N2O monitoring 

campaigns have been done to quantify N2O dynamics at 

reactor-scale from conventional nitrogen removal 

technologies. Here, we present results from a 1 year long 

N2O monitoring campaign at Lynetten, the largest 

municipal WWT plant in DK.  

 Based on N2O measurements and analysis of the 

plant performance two control strategies were tested to 

mitigate the N2O emissions from the WWT plant. 
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Distinct patterns between 

liquid and gas N2O 

emissions. 

Liquid phase N2O measurements 

 

• A method to quantify N2O emissions and the corresponding 

CO2 footprint was developed. 

• Long term monitoring showed that N2O peaks in the 

afternoon during high loads to the WWTP and that N2O was 

emitted during aeration phases. 

• Total N2O emissions accounted for up to 0.8% of the 

nitrogen load and ~30% of the total CO2 footprint. 

• Case study CS-1 yielded the highest reduction in N2O 

emission and best effluent wastewater quality (highest 

NH4
+-N and NO3

--N removal). The total CO2 footprint was 

reduced by ~18% compared to normal operation 

• Current status: Mechanistic model calibration 

 

One-week campaigns 

were implemented and 

successfully lowered the 

N2O emissions by a factor 

of 12 fold of the yearly 

average. 

Hence, decreasing the 

overall CO2 footprint of the 

WWT plant. 

Dissolved N2O – Water discharge 
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BioDenipho™ reactors 

Biological nitrogen removal takes place in 

20 interconnected surface aerated 

reactors by changing process conditions, 

as well as influent and effluent flows.  

The reactors were very well mixed. 
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N2O emission factor 0.6% of NLR   0.25% of NLR   0.04% of NLR 

Parameter CO2 eq. t/y   CO2 eq. t/y   CO2 eq. t/y 

Energy 4414.6   4414.6   4414.6 

Sludge management 15419.0   15419.0   15419.0 

N2O recipient 138.7   138.7   138.7 

CH4 recipient 1243.8   1243.8   1243.8 

Chemicals 742.8   742.8   742.8 

Internal transports 12.5   12.5   12.5 

N2O emission 5162.0   2150.8   344.1 

Ʃ 27133.54   24122.4   22315.71 

Emitted N2O – Gas emissions 

N2O production and nutrient concentrations depend on: 

     Daily patterns            Operational strategies  
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N2O emissions were associated to the plant operation 

strategy. Tentative mitigation strategies were proposed. 


