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‘N2O activity’ – global status

Widely discussed
Emerging

“We simply can’t 
achieve net zero if we 
don’t reduce process 

emissions” (Watercare)



Observations

Over a decade of active work on N2O process emissions, 
acceleration in recent years

Sensor technology has matured a lot and created awareness 
and discussions

However, we should investigate of how we can maximise the 
speed of GHG reduction initiatives
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The two stages of the learning journey:
Important questions
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The two stages of the learning journey:
Important questions
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The two stages of the learning journey:
Important questions
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The two stages of the learning journey:
Important questions
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World Water Congress Copenhagen 2022:
‘We have to keep measuring and measure more’



The two stages of the learning journey:
Important questions
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World Water Congress Copenhagen 2022:
‘We have to keep measuring and measure more’

But:

One decade later, what our industry knows about mitigating N2O 
at full-scale is rather disappointing. We also need to search for 

hybrid or alternative approaches that enable generic 
knowledge buildup to accelerate our path to net zero. 



Theory



Theory: N2O emission is a 3-step process
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Step 1:
N2O gets produced 
somewhere in your 
bioreactor 

Step 2:
N2O gets transported 
through the water flow 
in your bioreactor

Step 3:
N2O gets emitted 
from your bioreactor

W



What drives N2O?
I
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SpatialTemporal



Data analysis



Data of WWTP Land v. Cuijck
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Potential off set



What are mechanistic 
models?



N2O kinetics
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CFD-kinetic models applied to >100 plants worldwide

The N2O-tools
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CFD-N2O
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CFD-N2O

N2O

Combining physics with 
chemistry



NO3-N (mg/L)
10.

5.

0.

How CFD output looks like: N-species

08/11/2023 18

Influent
NH-N (mg/L)
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Practical relevance within the 
N2O challenge



Plant no. 1: Importance of sensor location
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Plant no. 2: Baseline assessment and mitigation

Initial situation

Mitigation measures:
• Larger anoxic zone
• Redistribution of air flow
• Adjusted internal recycle
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Plant no. 3: Design for minimal N2O production
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Plant no. 4: Mitigation
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Conclusions



Conclusions

Today: we neglect some essential physics and biology
Models for knowledge build-up and mitigation
Increase accuracy of direct monitoring
Existing data: validate and build trust
Robust and widely applicable
Contributes to other challenges (eg effluent !! - EU UWWD)

à Accelerate our path to net zero
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Pieter.Vlasschaert@am-team.com

Thanks for listening!


