
HAL Id: hal-02838854
https://hal.inrae.fr/hal-02838854

Submitted on 12 Mar 2023

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.

Behaviour and fate of nonylphenol in soils containing
contaminated sewage sludge

K. Pojer, P. Davoine, Jacqueline Dubroca, J.-C. Thoisy-Dur, Christian
Mougin, Claude Jolivalt, Jean Pierre J. P. Cravedi, Véronique Chaplain

To cite this version:
K. Pojer, P. Davoine, Jacqueline Dubroca, J.-C. Thoisy-Dur, Christian Mougin, et al.. Behaviour and
fate of nonylphenol in soils containing contaminated sewage sludge. Biodépol’99. Les biotechnologies
au secours de l’environnement, Oct 1999, Rennes, France. 1 p., 1999. �hal-02838854�

https://hal.inrae.fr/hal-02838854
https://hal.archives-ouvertes.fr


Behaviour and Fate of Nonylphenol in Soils Containing 

Contaminated Sewage Sludge.

K. Pojer1, P. Davoine1, J. Dubroca1, J.C. Dur1, C. Mougin1, C. Jolivalt1, J.P. Cravedi2, and V. Chaplain1.

(1) INRA, Unité de Phytopharmacie et des Médiateurs Chimiques, Route de Saint-Cyr, 78026 Versailles Cedex, France

(2) INRA, Laboratoire des Xénobiotiques, B.P.3, Chemin de Tournefeuille, 31931 Toulouse Cedex, France.

chaplain@versailles.inra.fr

INTRODUCTION

The nonylphenol polyethoxylates are non ionic surfactants widely

used. Their final biotransformation product, namely nonylphenol

(NP), is an oestrogenic compound commonly found in sewage

sludge. The aim of this work is to investigate the behaviour and the

degradation of nonylphenol in soils containing contaminated

sludges.

MATERIAL AND METHODS

4-nonylphenol Isotherms
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Physico-chemical characteristics of Nonylphenol (NP) in Soil-Sludges Mixtures :

RESULTS

4-nonylphenol adsorption on sludges mixtures  4-NP adsorption on soil

Adsorption capacity of sludges to 4-NP  : Plaisir > Bordeaux

High levels of contamination (4-NP) of the two sludges :

Sludge Origin NP Amount, mg.kg-1

Plaisir (78) 33712

Bordeaux(33) 10010

Fate of nonylphenol (NP) in soil-sludges mixtures :

Fate of nonylphenol in cultures of Trametes versicolor :

Extractable compounds :

- solid matrix (soil-sludge-mycelium) : liquid-liquid extraction, concentration/purification and

reversed-phase HPLC analysis with UV, 3H, 14C detection.

- liquid media : on-line concentration and reversed phase HPLC analysis with UV, 3H, 14C detection.

Unextractable and volatile radioactivity :

- combustion (3H or 14C) or 3H2O or 14CO2 trapping, respectively,

- liquid scintillation counting.

Mass-balance of radioactivity 
in the Versailles soil
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Mass-balance of radioactivity 
in the soil-Plaisir sludge mixture
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Mineralization of Nonylphenol 
 in the soil and the soil-Plaisir sludge mixture
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Extractable radioactivity was only composed of NP and tritiated water. In the soil, half-live of NP was estimated to be 2 days [a]. By contrast, in the presence of sludge, it

was increased to 50 days [b]. The experiments with tritiated NP were validated with 14C labeled NP [c]. NP mineralization still occurred, with a smaller extent.

Nevertheless, filamentous fungi well grew in some assays conducted with soil/sludge mixtures. In that case, results showed a strong correlation between fungal

development and contaminant breakdown.

Mass-balance of the radioactivity
in sterile controls and in liquid cultures of Trametes versicolor
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The white rot basidiomycete T. versicolor is known to degrade phenolic compounds. In liquid cultures, it was able to partially mineralize NP. Most of the radioactivity

was associated with an insoluble polymeric compound. Then, NP modified laccase production (phenoloxydase, E.C. 1.10.3.2.) by T. versicolor. After purification, these

enzymes were able to convert NP to a polymeric compound, with a maximal activity at pH 5.

Identification of the fungal strains isolated from soil/sludge mixtures is under progress. Nevertheless, in liquid cultures, one of them degraded 20% of the NP to 14CO2

within 12 days.

CONCLUSION
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-The sludges contained high level of NP and modify NP 

adsorption in the soil,

- This one from Plaisir decreased also the degradation rate 

of NP in the soil,

- The sludge modified the exocellular enzyme production by 

the fungus Trametes versicolor.

Further research is needed to :

- study the sludge effects on NP bioavalability,

- assess the ecotoxicology of the sludges towards soil

microorganisms.

Effect of NP on Laccase production 
in Trametes versicolor cultures
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