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Introduction

• The intensive development of wastewater treatment in Europe has resulted in the production of increasing amounts of sewage sludge.

• Sludge contains toxic organic pollutants which can exert adverse effects on biological life inside and outside the soil ecosystem.

• Because data concerning the fate of pollutants in soils, their transfer to other environmental compartments and their impacts on living beings are mostly obtained from distinct experiments, their interpretation in terms of potential risks remains difficult.
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Spiked sewage sludge + Soil • We developed an integrated approach using terrestrial model ecosystems to simultaneously monitor physico-chemical and biological descriptors. • We selected as model compounds phthalic acid and benzo[a]pyrene, whose opposite physico-chemical properties should lead to contrasted environmental behaviours.

►We spiked sludge samples (raw sludge -RS, anaerobic digested sludge -AS, anaerobic digested and composed sludge -CS) with 14 C-labelled compounds, and we studied the fate of these chemicals in the soil-plant-water-systems after mixing the soil with sludge at 30 T/ha. 
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Conclusions

• The mineralisation and stabilisation of phthalic acid was extensive in the soil alone, and in the soil amended with digested or composted sludge.

• The chemical was less transformed in the presence of the raw sludge.

• Benzo[a]pyrene was quite not transformed under similar incubations conditions and accumulated in the soil as sorbed chemical.

• The highest phthalic acid transformation occurred in soil/sludge mixtures, where PLFAs and dehydrogenase activity gave their lowest values.

• Providing high amounts of nutrients and organic matter in the soil, the raw sludge inhibited the biotransformation of organic contaminants.

••

  Rapid mineralization during the first week in soil, soil + AS, soil + CS • Strong inhibition of phthalic acid mineralization in soil + RS • Phthalic acid mainly stabilized in the soil as non extractable residues • Negligible or no radioactivity tranferred to leachates and wheat plants • Very reduced mineralization of benzo[a]pyrene in all conditions • Radioactivity mainly recovered as extractable residues • Negligible or no radioactivity tranferred to leachates and wheat plants Highest amounts of bacterial phospholipidic fatty acids (PLFAs) in the soil + RS • Highest dehydrogenase activity in the same experimental condition • No effect of experimental conditions on urease activity (not shown) • Identical results obtained concerning fungal PLFAs (not schown)
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