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How to define micro-pollutants?

The term "micropollutants" means organic or mineral substances whose toxic, persistent and bioaccumulative properties may have a negative effect on the environment and/or organisms even at low concentration.

They are present in many products that we consume daily (drugs, cosmetics, phytosanitary products, insecticides, etc.), at home or in industry.

Progress in laboratory analysis is increasingly highlighting their presence in the aquatic environment at extremely low concentrations, in the order of one nanogram per litre or microgram per litre (hence the term micropollutants). Some of these substances are liable to have potentially chronic direct or indirect effects on ecosystems (e.g. the feminisation of fish due to endoctrine-effect substances in the aquatic environment), and even on human health.

What are the micro-pollutants families?

Lead, cadmium, mercury, arsenic, antimony, radon, uranium This law allows to determine the solubility of a volatile substance in a liquid solvent with which this gas is in contact.

The more Ki is great the more the substance is volatile The Henry's law constant depends on the temperature:

Important property to know the mode of exposure to pollutants

Polarity: Octanol/water partition coefficient Log Kow, is a measure of the differential solubility of chemical compounds in two solvents (octanol / water partition coefficient).

Log Kow = Log(C oct /C eau ).

This value makes it possible to apprehend the hydrophilic or hydrophobic nature of a molecule Indeed, if the Log Kow is positive and very high, it expresses the fact that the molecule considered is much more soluble in octanol than in water, which reflects its lipophilic or hydrophobic character, and vice versa. 

Relationship between polarity and bioaccumulation

Nature of analyzed leachates

Metals biogeochemical cycles in MSW landfill



  MetalsPolycyclic aromatic hydrocarbons are organic compounds containing only carbon and hydrogen-that are composed of multiple aromatic rings PAHs are uncharged, non-polar molecules found in coal and in oil deposits. They are also produced by the incomplete combustion of organic matter (for example, in engines and incinerators or when biomass burns in forest fires). Some carcinogenic PAHs are genotoxic and induce mutations that initiate cancer; others are not genotoxic and instead affect cancer promotion or progression An adduct formed between a DNA strand and an epoxide derived from a benzo[a]pyrene molecule (center); such adducts may interfere with normal DNA replication. compounds containing the bisphenyl structure with different numbers (one to ten) and arrangements of chlorine atom attached PCBs were widely used as dielectric and coolant fluid, in transformers, capacitors PCBs are persistents in environnent (non biodegradable, hydrophobic…) PCBs are carcinogenic Dredging of PCBs contaminated sediments PolyBrominated Diphenyl Ethers (PBDE) Polybrominated diphenyl ethers or PBDEs, are organobromine compounds that are used as flame retardant. The family of PBDEs consists of 209 possible substances, which are called congeners. PBDEs have been used in a wide array of productsshare the environmental long life and bioaccumulation properties with PCBs PBDEs can cause cancer in people Volatility/solubility : Henry's Law Constants  Polarity: Octanol/water partition coefficient (Log KOW)  Biodegradability : Half life time VOLATILITY/SOLUBILITY : HENRY'S LAW This law establishes a relation between the partial pressure Pi of a pure gaseous body and its molar fraction X L in a solvent : Pi = X L . Ki Ki is the Henry's law constant



  Time required for half of a quantity or concentration of a pollutant to disappear from the biotope or a contaminated organism photooxidation, thermooxidation ...) leading to the more or less complete disappearance of a molecule.DegradationBiological degradation carried out by bacteria, fungi and obtaining metabolites of lower molecular weight.BiodegradationPrimary biodegradation = partial attack of molecules; may result in more persitant, more bioavailable, and sometimes more toxic metabolites than the initial molecule Ultimate biodegradation: complete degradation of the molecule; leads to CO 2 , CH 4 , water, mineral elements. IMPORTANCE OF THE SPECIATION Speciation consists, beyond the measurement of the total concentration of an element in a sample, to separate, identify and measure individually all the chemical forms of this element Biogeochemical cycle of mercury Course Outline I-Micropollutants problematic  Definition  Factors influencing the fate of micropollutants II-Examples of research work on ISDND and anaerobic digester  Identification of micropollutants to be taken into account in ISD impact studies  Diffusion of micropollutants through the sealing barriers of storage facilities  Biogeochemical cycles of metals in ISD bioreactors  Biodegradation of organic micropollutants during methanization 29 MSW Landfill leachates impacts   Recalcitrant micropollutants to leachate treatments Contamination of surface water Transfers of micropollutants through the sealing barriers Contamination of subsoils and groundwater Transfers of micropollutants through the sealing barriers Two basic modes of transfer in the sealing barriers : advective transfers (defects in the geomembrane) The organic compounds were analyzed both in the dissolved and particulate phases Compounds analyzed: Analysis campaign : main results  Presence in large quantity of bisphenol A (antioxidant) and phthalates (plasticizer) which are plastic additives with reprotoxic properties  Presence also of some VOC (mono-aromatic, chlorinated solvent ...) with carcinogenic properties Presence of PAHs, PCBs and PBDEs mainly on the particulate phase because these compounds are not very soluble  Pharmaceuticals and hormones have not been found

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

of the toxicity of the organic fraction

  

		EDA approach to ISDND leachates
	Toxicity test	
	Targeted mechanisms	Methods	Detected molecules	References
	Génotoxicity		SOS Chromotest	Genotoxics et pro genotoxics: HAP, nitrosamin , pesticides…	Quillardet et Hofnung, 1985
	Dioxin receptor (AhR)	EROD activity	Dioxins et dioxin-likes, HAPs, PCBs	Laville et al., 2004
	Estrogen receptor (ER)	Luciferase activity	Steroïds naturals et synthetics, Alkylphenols, Bisphenol A…	Pillon et al., 2005
	Raw leachate  Toxicity tests results	Aerated leachate	Treated leachate
					Activités Activity
	Samples	Site		Characteristics Génotoxicité Dioxin-like Oestrogénique Genotoxicity Estrogenicity
	Site1-LB	Site 1	Lixiviat brut provenant de plusieurs casiers d'âges différents. Site 1 -Lix Brut + ++ Raw	+++
	Lixiviat Site1-LA Site1-LT Site2-LB Site2-LA	Site 1 Site 1 Site 2 Site 2	Lixiviat prélevé dans le bassin d'aération recevant le lixiviat site1-LB. Site 1 -Lix Aéré -+ Aerated + Perméat prélevé en sortie de traitement (évapo-concentration suivie d'une osmose inverse) du site1. Site 2 -Lix Aéré -+ ++ Aerated Lixiviat prélevé dans le bassin d'aération recevant le lixiviat site2-LB. Site 2 -Lix Brut -++ ++ Raw Lixiviat brut prélevé au niveau de la station de relevage du site 2. Site 1 -Lix traité ---Treated
			Site 2 -Lix traité Treated	-	-	-

Site2-LT

Site 2 Effluent de sortie de traitement (réacteur membranaire suivi d'une filtration sur charbon actif) du site 2.

Evaluation

Source de l'oestrogénicité du lixiviat étudié Estrogenicity origin of the landfill leachate

  

EVALUATION OF BIODAVAILABILITY