
HAL Id: hal-04647882
https://hal.science/hal-04647882

Submitted on 15 Jul 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Inhibition of anaerobic digestion of urban sewage sludge
by sodium propionate: biogas production and microbial

community shift in continuous reactors
Joel Awinzure Agumah, Xiaojun Liu, Laura André, Sophie Thibault, Camille
Auneau, Sabrina Guérin-Rechdaoui, Vincent Rocher, Carlyne Lacroix, Olivier

Chapleur, Ariane Bize, et al.

To cite this version:
Joel Awinzure Agumah, Xiaojun Liu, Laura André, Sophie Thibault, Camille Auneau, et al.. Inhibition
of anaerobic digestion of urban sewage sludge by sodium propionate: biogas production and micro-
bial community shift in continuous reactors. 18th IWA World Conference On Anaerobic Digestion,
Jun 2024, Istanbul, Turkey. 18th IWA World Conference on Anaerobic Digestion CONFERENCE
PROCEEDINGS, 2024. �hal-04647882�

https://hal.science/hal-04647882
https://hal.archives-ouvertes.fr


J.A. Agumah1, X. Liu1, L. André2, C. Auneau4, S. Thibault4, S. Guérin3, V. Rocher3, C. Lacroix3, O. Chapleur4, A. Bize4*, C. Roose-Amsaleg 5, A. Pauss1, T. Ribeiro2

1 Université de technologie de Compiègne, ESCOM, TIMR, Centre de recherche Royallieu CS 60319, 60203 Compiègne Cedex
2 Institut Polytechnique UniLaSalle, Université d’Artois, ULR 7519, 60026 Beauvais, France

3 Direction Innovation SIAAP – Service public pour l'assainissement francilien, 92700 Colombes, France
4 Université Paris-Saclay, INRAE, PROSE, 92160, Antony, France

5 CNRS, ECOBIO-UMR 6553, Université Rennes, 35000 Rennes, France

Anaerobic digestion (AD) is widely used to convert sewage sludge to biogas. Volatile fatty acid (VFA) accumulation, especially that of propionic acid, can 
inhibit AD and may lead to AD failure. Knowledge about the level of VFA concentration that inhibits the AD process as well as the microbial targets is 
limited. Further research is needed to understand this inhibition and to identify microbial biomarkers that predict possible reactor failure.

MATERIALS AND METHODS

Inhibition of anaerobic digestion of urban sewage sludge by sodium propionate: biogas production and 
microbial community shift in continuous reactors

4 Continuous Stirred Anaerobic 
Reactors(R1,R2,R3 and R4)
▪ Substrate: Urban sewage

sludge, with different
amounts of sodium 
propionate

▪ HRT: 20 days
▪ Duration: 2HRT+Batch 

mode(no heating and feeding)
▪ Volume: 5 L

EVOLUTION OF VFA AND BIOGAS PRODUCTION 

OBJECTIVE: Assess the impact of propionic acid (HPro) (its dissociated form, propionate (NaPro)) on biogas production and microbial community shift 
in order to identify potential microbial biomarkers

CONCLUSION
▪ No inhibition at 1.95 g/L NaPro
▪ Slight inhibition at 7.78 g/L NaPro, inhibition at 13 g/L NaPro
▪ Drop in archaea abundance with addition of NaPro from 1.95 g/L NaPro
▪ Peptococcaceae family could be a possible biomarker and could allow inhibition

to be detected quickly
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CONTEXT

RESULTS AND DISCUSSION

MICROBIAL COMMUNITY

R1
[NaPro]=0 g/L

eq. [HPro]=0 g/L

R2
[NaPro]=1,95 g/L

eq. [HPro]=1,5 g/L

R3
[NaPro]=7,78 g/L

eq. [HPro]=6,0 g/L

R4
[NaPro]=13,0 g/L
eq. [HPro]=10 g/L

▪ No VFA accumulation in R2 (1.95 g/L NaPro),  negligible in 
R3 (7.78 g/L Napro)
▪ Highest VFA accumulation observed in R4

▪ R4 produced less biogas at the end of 2nd HRT due to inhibition
▪ R4 showed a significant 40% reduction in CH4 compared to expected 

value (data not shown)

▪ The proportion 
of methanogenic 
archaea 
decreases  
according to the 
applied NaPro
concentration

▪ Identification of peptococcaceae family whose 
abundance increases at high propionate concentrations.
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