
HAL Id: hal-01797963
https://hal-brgm.archives-ouvertes.fr/hal-01797963

Submitted on 23 May 2018

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.

Implementation of a biosurfactant-enhanced treatment
for soils impacted by Polycyclic Aromatic Hydrocarbons

Florian Cazals, David Huguenot, Stéfan Colombano, Stéphanie Betelu,
Mathieu Morlay, Nathalie Galopin, Arnault Perrault, Marie-Odile Simonnot,

Ioannis Ignatiadis, Stéphanie Rossano

To cite this version:
Florian Cazals, David Huguenot, Stéfan Colombano, Stéphanie Betelu, Mathieu Morlay, et al.. Imple-
mentation of a biosurfactant-enhanced treatment for soils impacted by Polycyclic Aromatic Hydrocar-
bons. 7th European Bioremediation Conference (EBC-VII), Jun 2018, Chania, Greece. �hal-01797963�

https://hal-brgm.archives-ouvertes.fr/hal-01797963
https://hal.archives-ouvertes.fr


Implementation of a biosurfactant-enhanced treatment for soils impacted by 

Polycyclic Aromatic Hydrocarbons 

 

Florian Cazals1, 2, 3, David Huguenot1, Stéfan Colombano3, Stéphanie Betelu3, Nathalie Galopin2, Arnault 
Perrault2, Marie-Odile Simonnot4, Ioannis Ignatiadis3, Stéphanie Rossano1 

1
 Laboratoire Géomatériaux et Environnement, University of Paris-Est Marne-la-Vallée, France 

2
 Colas Environnement, France

 

3
 Bureau de Recherches Géologiques et Minières (BRGM), France 

4
 Laboratoire Réactions et Génie des Procédés, University de Lorraine, CNRS, France 

Corresponding author email: florian.cazals@cer.colas.fr  

 

ABSTRACT 

Background information: 

Former industrial sites contaminated by Polycyclic Aromatic Hydrocarbons (PAHs) are an environmental 

and human health concern in Europe. These sites, often former gasworks and coke factory, are close to 

or are part of urban areas and are persistent sources of pollution that have to be cleaned. 

Bioremediation of PAHs in pore water and soils is possible and had already been done but is limited by 

the low solubility of such molecules, which reduces their bioavailability. Surfactants can enhance the 

apparent solubility of hydrophobic compounds, like PAHs, entrapping them by the formation of micelles. 

Chemically-produced surfactants, widely used in soil remediation (i.e. soil washing techniques, etc.) are 

impaired by the low biocompatibility between them and bacteria. Using biosurfactants, produced by 

bacteria, can improve this biocompatibility and then enhance PAHs bioavailability. 

The objective of this project is to treat an industrial soil impacted by PAH with biosurfactant washing and 

biodegradation. 

Approach: 

The first step focuses on the biosurfactant production and optimization at lab scale. The optimal balance 

parameters have been selected to improve bacterial growth: carbon sources, mineral nutrients, oxygen 

supply and temperature. PAHs biodegradation trials were performed with contaminated water and 

contaminated soil samples. Biosurfactant injection, carbon source injection, and several nutrient 

injection techniques and balance were achieved. 

Main results: 

From our soil samples, we isolated and selected a biosurfactant-producing bacterial population. This 

strain can produce biosurfactant using soluble and insoluble carbon sources, even in rich culture 

medium. The nutrient balance determines the success of the production of biosurfactant. 

Biodegradation trials have already proved the high potential of bacterial strains for their ability to 

produce biosurfactant, which pushes the PAHs up to micellar state.  

During the final step of this work, those lab trials will be extended to an in situ pilot treatment on an 

industrial site.  
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