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INTRODUCTION 

MAIN RESULTS 

REFERENCES 

Urban sludge is often contaminated by organic 

pollutants such as polycyclic aromatic 

hydrocarbons (PAH). Biodegradation under 

methanogenic conditions was already reported 

for PAH [1]. However, the potential of degradation 

relied on the compounds availability, depending on 

both the organo-mineral composition of the sludge 

and on the intrinsic performances of the microbial 

populations. We investigated the influence of 3 

microbial communities with contrasting pollution 

history (PAH contaminated soil, PCB 

contaminated sediment, anaerobic sludge) on 

13 PAH removal, their distribution in each 

physical compartment (aqueous, particulate) and 

their endocrine disrupting activity while physico-

chemical conditions are strictly controlled. 

Biogas production over 100 days and methane 

proportion at steady state according to the origin of 

the inocula (soil, sediment, sludge) [5]. 
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The PAH removals at steady state are correlated 

with the molecule characteristics [5].  

MW: molecular weight (L: low, M: medium, H: high). 

1) Different metabolic pathways 

2) Same PAH removal rates whatever the 

inoculum and the metabolic pathway 

MATERIAL & METHODS 

9 anaerobic reactors were operated at 37°C with a hydraulic retention time (HRT) of 20 days. 

The inoculated microorganisms were extracted from 3 ecosystems (soil, sediment, sludge) [2].  

The sterile feed was a sludge spiked with 13 PAH and 7 PCB (5 mg.kg-1 DM) and NP (100 mg.kg-1 DM). 

 Monitoring: biogas production, biogas composition, dry matter and volatile fatty acid 
concentrations, chemical oxygen demand, PAH concentrations. 

Time (HRT) 

[1] Barret M, Cea-Barcia G, Guillon A, Carrère H, Patureau D. 2010. Influence of feed characteristics on the removal of micropollutants during the anaerobic digestion of contaminated sludge. 

Journal of Hazardous Materials 181, 241-247. 

[2] Braun F, Hamelin J, Gévaudan G, Patureau D. 2011. Development and application of an enzymatic and cell flotation treatment for the recovery of viable microbial cells from environmental 

matrices such as anaerobic sludge. Applied of Environmental Microbiology 77, 8487-8493  

[3] De Perre C. 2009. Etude des interactions matière organique dissoute – contaminants organiques dans l’environnement aquatique.  PhD  University Bordeaux 1. 

[4] Kinani S, Bouchonnet S, Creusot N, Bourcier S, Balaguer P, Porcher J-M, Aït-Aïssa S. 2010. Bioanalytical characterisation of multiple endocrine- and dioxin-like activities in sediments from 

reference and impacted small rivers. Environmental Pollution 158, 74-83 

[5] Braun F, Hamelin J, Bonnafous A, Delgenes N, Steyer J-P, Patureau D. Similar micropollutants fate in anaerobic digesters fed with the same sludge but exhibiting different microbial 

populations and metabolic routes (submission in process) 

. 

 At steady state: measure of  PAH concentrations (in total and particulate compartment  by 
ASE-HPLC and in aqueous compartment by  SPME-GC-MS [3]). 

Measure of PAH-like activity 

(in vitro bioassays) in total, 

particulate and aqueous 

compartments.  

The bioassays are based on 

the ability of PAH-like 

compounds to act through the 
AhR signaling pathway [4]. 

4) PAH-like activities in the compartments linked to the metabolic pathways 

5) PAH repartition and PAH-like activity in the particulate and aqueous 

compartments relied on the anaerobic digestion level 

PAH-like activity in BaP-EQ (µg/L) 

The PAH-like activities calculated by  PAH 

chemical concentrations (   ) don’t explain 

the totality of the biological activity   

measured at steady state for the 3 inocula 

(soil, sediment, sludge)  and feed. 

3) In total sludge, same PAH-like activity between feed and digested sludge 

(   ) Presence of PAH by-products or other 

compounds that interact with AhR receptors. 

The PAH removal converged to the same level, regardless of the inoculum or the metabolic pathway  

but were correlated to the molecule characteristics. 

PAH repartition and PAH-like activity in the sludge compartments depend on the digestion degree of 

the organic matter. Other compounds or PAH degradation by-products maintained the global PAH-like 

sludge activity. 
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