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Executive summary

The SIRTA site organised a NH3 intercomparison campaign in sep 2023, with the participation of several NH3

instruments (AP2E, PIcarro, mini-DOAS...).

The developed low-cost, in-situ ammonia (NH3) gas sensing device (GSD) employ a combination of low-cost

ammonia sensors, including metal oxide (MOX), electrochemical (EC), and carbon nanotube (CNT) sensors, each

selected for their distinct characteristics in detecting NH3. The MOX sensors, known for detecting NH3 at

concentrations as low as 300 ppb, suffer from low selectivity and interference from other volatile compounds. CNT

sensors, which measure changes in resistance through the adsorption of ammonia molecules, are promising but

also face selectivity challenges. EC sensors, on the other hand, offer high selectivity but have a higher detection

limit. Therefore, several specifically selected sensors are combined into three airtight Teflon chambers within a

waterproof container – with each chamber housing a specific sensor type, to lower the chance of potential biases -.

Scientific objectives

The objectives align with ongoing research focused on advancing monitoring capabilities for NH3 emissions into

the atmosphere, specifically through the development of cost-effective devices utilizing chemical sensor arrays.

Inview of the upcoming European regulatory requirements for NH3, NH3 measurements should become

mandatory.This will require better coverage of spatial and temporal measurements. To address this, the spread of

ammonia monitoring networks across diverse sites will be facilitated by the pivotal role of microsensors.

Reason for choosing station/ infrastructure

The SIRTA site organised a NH3 intercomparison campaign in sep 2023, with the participation of several NH3

instruments (AP2E, PIcarro, mini-DOAS...).

This will be a unique opportunity to compare "in real atmosphere" our devices with reference instruments from the

AMICA consortium (IPSL lead). The SIRTA site is chosen for deploying simultaneoulsy and in a unique way

ammonia and fine particle instruments (ACSM, SMPS) which will be relevant for model outputs in order to develop

amethodology on estimating urban NH3 fluxes in Paris (AMICA CITY project). The combination of the

AdvancedSensor Systems for NH3 Emission project (A-SENSE) and the AMMON-CITY project can then duplicate

the methodology of estimating ammonia emissions from different types of sites, urban of agricultural, based on low-

cost sensors when measurements of atmospheric ammonia emissions will be subject to regulation by European

directives
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Activities during the TNA (research, training, events, ...)

several meetings (mostly offline) with the other partners to manage the experiments

Method and experimental set-up

Two GSDs were deployed during 3 weeks on the roof of a building – located at SIRTA in Gif-Sur-Yvette, France -,

housing several ammonia measurement devices, enabling the inter-comparison between the different devices

under atmospheric conditions. Additionally, the sensors were exposed to three different ammonia concentrations in

laboratory settings - under identical conditions as the other present ammonia measurement instruments - allowing

for intercomparison and intercalibration of the results.

Preliminary results and conclusions

This project gave us some valuable insights into the applicability, functioning and limitations of our GSD prototype,

suggesting that the variation in gas sensors should be broadened. The fact that the GSD itself seemed to operate

almost flawlessly in real atmospheric conditions was a big success for us, making this project really valuable.

Outcome and future studies

Future research near agricultural areas, when atmospheric ammonia concentrations are known to be high - for

example during spring -, could result in more promising results, enabling us to better calibrate and optimize our

GSDs. Furthermore, the addition of several other sensors could enhance the functionality of our GSD even further.



5 / 6

References

Scheuren, M; Romain, AC First development of a gas sensor array for monitoring ammonia surface emission

fluxfrom grasslands, 2021, 9th IWA Odour & VOC/Air Emission Conference

Romain, AC; Molitor, N; Adam, G et al. Comparison low cost chemical sensors analytical instruments for

odourmonitoring in a municipal waste plant, 2016 • In Chemical Engineering Transactions, 54, p. 211-216

Doi10.3303/CET1654036

Scheuren, M; Daigneux, B; Felten, V et al. Surveillance des flux d’azote en zone de captage : Premières

avancéesdu projet RIVE, 2021 • 15ème RENCONTRES Comifer-Gemas

Taguem N, E M; Mennicken, L; Romain, AC, Quantile regression with a metal oxide sensors array for

methaneprediction over a municipal solid waste treatment plant, 2021 • In Sensors and Actuators. B, Chemical,

334, p.129590 Doi 10.1016/j.snb.2021.129590

http://www.aqmd.gov/aq-spec

Daigneux, B.; Romain, AC; Gennen, J. et al.Analysis of the nitrate leaching risk for different fertilizers on

permanentgrassland in the Persephone project

2018 • 21st International Soil Tillage Research Organization (ISTRO) Conference in Paris

Adam, G; Lemaigre, Sébastien; Goux, X ; Delfosse P, Romain AC Upscaling of an electronic nose for

continuouslystirred tank reactor stability monitoring from pilot-scale to real-scale agricultural co-digestion biogas

plant 2015 • InBioresource Technology, 178, p. 285-296

10.1016/j.biortech.2014.09.106

https://airlab.solutions/projets/challenge-microcapteurs-edition-2023-189

doi.org/10.1016/j.atmosenv.2016.09.050

Is the information provided in the report confidential and should not be made available on the ACTRIS website?

No, the information can be made public.

Please upload any documentations related to the access (Images, pdfs. Etc) - allow multiple uploads

http://www.aqmd.gov/aq-spec
https://airlab.solutions/projets/challenge-microcapteurs-edition-2023-189
https://doi.org/10.1016/j.atmosenv.2016.09.050


6 / 6

Mark as complete this task and move to the next task "User feedback" (check the box on the left part of the

page).


