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• Metals 

• Nutrients 

• Polar compounds 
(pharmaceuticals, 
pesticides, etc.) 

• Non-polar 
compounds (PAHs, 
PCBs, etc) 
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• Chemical  Sources 

Contaminants: sources & types 



• Water Framework Directive (WFD; 2000/60/EC) 

• Marine Strategy Framework Directive (MSFD; 2008/56/EC)  

Legislation: contamination of surface waters 

- List of priority substances & Environmental Quality Standards (EQS) 

- Metals: dissolved concentrations (0.45 µm filtered) 

- Organic compounds: total concentrations 

- Inclusion of new compounds  The Watch List (EU 2020/1161) 

 



Sampling strategies 

Traditional  
spot, grab, discrete, ex situ 

Continuous 
high frequency, on site  

Auto sampling  
integrated, ex situ 



Limitations with existing ways of sampling? 

• A bucket is too simple! 

• Time integration? (day, week, month, year?) 

• Cost of active samplers 

• Need for power, limits choice and number of locations 

• Contamination or loss of analytes (sampling, pretreatment) 

• Extractions usually harsh, ‘dirty’, costly solvents 

• Want information on form, speciation & ecotoxicological relevance 

• [contaminant]<LOD  lack of effects?  

 



Why passive samplers? (I) 

• In Europe - Hundreds of chemicals under scrutiny (EU WFD) 

• Needs reliable, validated sampling tools and techniques 

• Common Implementation Strategy for the WFD (2009) 

–  Passive sampling is suggested as a complementary method for 
improving the quality of the assessment 

• Directive 2013/39/EU (priority substances) 

– “Novel monitoring methods such as passive sampling and other tools 
show promise for future application, and their development should 
therefore be pursued” 

• Revised Watch List (EU 2020/1161)  

– “The analytical methods specified in the watch list are not considered 
to entail excessive costs. If new information ….. the maximum 
acceptable method detection limit may have to be lowered”  

 

 



Why passive samplers? (II) 

• Cheap – deploy at many sites - and analyse many substances 

• In situ preconcentration, continuous sampling (time-
integrated concentrations), allow speciation, potentially 
bioavailable fraction 

• Early warning signal of contamination 

• Passive samplers can supplement, replace (improve) 
traditional monitoring 

 



Lipid (Triolein)

Pollutant molecule

Membrane (thickness 
75-100 µm; pore size < 
10 Å)

SPMD, 1990 

Types of passive samplers 

SPME 

POCIS 

SPMD 

SR 

Organics 

DGT 
Inorganics +  

Organics 

DGT, 1993 



Diffusive Gradients in Thin-films (DGT) 



Diffusive Gradients in Thin-films (DGT) 

~55 distinct binding layers: 
- Cation/anion exchange resins (13) 
- Metal oxides (7) - Thiol-functionalised materials (8) 
- Liquid binding phases (8) - Etc. 
 
Wide range of compounds can be measured: 
- Al, As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb and Zn 
- Rare earth elements  
- Ca, Mg, Ba and Sr 
- Sulphide and several radionuclides 
- Oxyanions  (As(V), Mo, and V) 
- Pharmaceuticals, pesticides, 14 PFAS 
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Thank you for your attention! 

https://www.monitoolproject.eu 


