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INTRODUCTION

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 Iin each
physical compartment (aqueous, particulate) and
their endocrine disrupting activity while physico-
chemical conditions are strictly controlled.

L MAIN RESULTS

1) Different metabolic pathways
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Biogas production over 100 days and methane
proportion at steady state according to the origin of
the inocula (soil, sediment, sludge) [5].

2) Same PAH removal rates whatever the

inoculum and the metabolic pathway
LMW PAH MMW PAH HMW PAH

30 40 50

Micropollutant
removal
(%)

PR
j
i
i
i
. _
—_— i j
H ' i
: : i
' i i
i . .
. i i
i ' i
i i i i
i i i i —_—
| : . : j
1 i ' '
i i .
i i i
i i i
i i i
| : i
R
i .
] j
. i
i
i i
.
i i
i
i i
i JR—
i .
i
i j
i
i i
i
| i
' 1
' '
N
' ' —_—
" 1 ' | j
' ' ' ' '
' | ' ' '
' ' ' ' '
I \ ' I I
' | . ! ' '
' ' ' ' ' '
PR
L ' ' | ' ' .
\ ' ' I I I
| ' ' ' ' '
' ' ; ' H '
‘ ‘ =
' ' ! !
' i i
' .
j i
i
i
PR
i
i
i
i
'
i
.
P
i
i
i
i
.
i
| ‘ = =
' i
' i
' P,
i
.
j
i
i
i
i
i "
i
]
i
.
PR
P p——— P

The PAH removals at steady state are correlated
with the molecule characteristics [5].
MW: molecular weight (L: low, M: medium, H: high).
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[} 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™' DM) and NP (100 mg.kg™' DM).

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

—> 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
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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
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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. J




