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PFAS in de media



Talrijke toepassingen
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Wat zijn PFAS?

Per- and polyFluoroAlkylated Substances

PFOA

PFOS

Interessante fysico-chemische eigenschappen

Extreem persistent: “forever chemicals”

Bioaccumulatief

Potentieel toxisch

Many more  (+ 9000)



PFAS toepassingen

Water- en vet- afstotend, hitte resistent
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Worldwide distribution & detection

Environment and wildlife Humans

Giesy and Kannan (2001): only PFOS





Normen

 Waterkwaliteitsnormen: 

PFOS: gemiddelde van 0,63 ng/l (max 36000 ng/l)

(nieuwe normen voor 24 PFAS in de maak)

 Biota kwaliteitsnorm:

PFOS: 9,1 ng/g ww

 Consumptie richtlijn EFSA:

PFOS+PFOA+PFNA+PFHxS:  4.4 ng/kg bw per week 

(= TDI van 0,63 ng/kg bw/d)
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https://www.vlaanderen.be/pfas-vervuiling



Aquatische studies op PFAS

 2001-2006: studies on PFOS in fish and invertebrates in the Scheldt and North 

Sea

 2015-2022: studies on  PFAS in fish and mussels from Flemish streams

 2018-2019: study on  PFAS in fish from the North Sea

 2021: study on the accumulation of PFAS in mussels exposed in the Scheldt River 

 2019-2023: study on PFAS in water, sediment and invertebrates

 2015 – 2023: several studies on PFAS in aquatic environment in African countries
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Perca fluviatilis - Baars

Anguilla anguilla – Paling
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Dreissena polymorpha –driehoeksmossel
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ΣPFAS

PFOS 
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ΣPFAS

PFOS 



ƩPFAS in mosselen 
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Evaluatie:

• EQSbiota PFOS: 9,1 ng/g ww: 

• Paling 46% overschrijding (tot 8.8 x BQS)

• Baars 58 % overschrijding (tot 6 x BQS)
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Evaluatie:

• Richtlijnen EFSA, TWI: 4.4 ng/kg bw per 
week. 

• Met:

- 70 kg lichaamsgewicht 

- Maximaal 6.4 (0.55) gram eel of  5.0 (1.1) 
gram baars per dag
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Ecologische evaluatie
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Structuur aquatische levensgemeenschap: 

Macro invertebraten index, e.g. Multimetric Index Flanders (MMIF)
– 5 metrics (#taxa, # EPT taxa, tolerance scores,...)

– Gabriels et al.  2010

– ranging from 0 to 1 

– goed quality ≥ 0.7

Gabriels et al. 2010



Kunnen we veilige PFAS waarden afleiden?

 relateren van geaccumuleerde PFAS met MMIF ?

?EQ

[pollutant]



-scatterplots: bepalen van grenswaarden waarboven nooit een goede
ecologische status (MMIF  ≥ 0.7)  wordt bereikt
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Ecologische evaluatie
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EQRbiota

95th percentile

90th quantile



PFAS in wolhandkrabben





PFAS in Hepatopancreas



PFAS in spierweefsel



Studie van PFAS in water, sediment, en 
invertebraten

PhD Cara Byns

• 29 locaties (beken en rivieren)

• Gespreid over Vlaanderen 

• 29 PFAS componenten

• Inclusief hotspots: 
• Palingbeek Zwijndrecht

• Fabrieksloop Willebroek
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Bioaccumulation of PFAS in aquatic invertebrates
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• 30 Locations

• PFAS analysis of  29 target analytes in 2 crustacean species:

Gammarus sp.

Asselus sp. 

Dreissena sp. 
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Waterloop PFOA PFOS

sediment water biota sediment water biota

ng/g dw ng/L ng/g ww ng/g dw ng/L ng/g ww

Vlietbosbeek <LOQ 0.13 <LOQ 0.04

Bruchtse Scheibeek 1.27 0.02 0.59 7.94 <LOQ <LOQ

Laakbeek 0.42 0.01 1.56 0.51 <LOQ <LOQ

Bankloop 0.80 0.09 <LOQ <LOQ

Bergebeek 0.46 0.04 0.37 <LOQ 0.01 <LOQ

Hoeikensloop 0.01 <LOQ <LOQ 0.79

Leibeek <LOQ 0.01 <LOQ <LOQ <LOQ 0.21

Demer 0.50 0.01 0.97 <LOQ <LOQ 2.31

Echelwater 0.76 0.01 0.18 <LOQ <LOQ <LOQ

witbeek 0.79 0.01 0.18 <LOQ <LOQ <LOQ

Dommelloop 0.40 0.02 3.80 <LOQ <LOQ 5.38

Scheppelijke nete 1.42 0.02 0.82 0.14 <LOQ 0.65

Vondelbeek 0.51 10.6 0.18 <LOQ 3.81 <LOQ

Molenbeek 2.87 7.30 0.60 <LOQ <LOQ <LOQ

Melsenbeek 3.62 <LOQ 0.50 1.68 <LOQ <LOQ

Zwarte beek 0.65 0.01 <LOQ 5.45 <LOQ <LOQ

Grote motte 1.22 <LOQ <LOQ <LOQ

Kattebeek <LOQ 0.01 0.56 <LOQ <LOQ <LOQ

Hoofdsloot <LOQ 0.02 0.77 <LOQ <LOQ 0.46

Roobeek <LOQ 0.01 <LOQ <LOQ <LOQ <LOQ

Tappelbeek stroom af <LOQ 0.01 4.16 0.63 <LOQ 0.50

Tappelbeek stroom op 0.43 <LOQ 2.11 <LOQ <LOQ <LOQ

Molenbeek 1.43 0.02 0.59 0.44 <LOQ <LOQ

Struisbeek stroom af <LOQ 0.02 <LOQ <LOQ <LOQ <LOQ

Struisbeek stroom op 0.65 0.01 0.40 <LOQ <LOQ <LOQ

Fabrieksloop 6.29 228 20.2 130 485 71.5

Palingbeek 294 39681 520 249 97494 5114

Kleine nete 0.70 <LOQ 2.33 <LOQ <LOQ 2.04

Kleine nete <LOQ 0.01 <LOQ <LOQ
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Component Fabrieksloop Palingbeek

sediment water biota sediment water

ng/g dw ng/L ng/g ww ng/g dw ng/L ng/g ww

PFBA <LOQ 45.6 <LOQ 241 8060 94.4

PFPeA <LOQ 19.3 <LOQ 133 3254 36.2

PFHxA <LOQ 53.2 5.35 671 15482 137

PFHpA <LOQ 52.7 <LOQ 122 7463 30.0

PFOA 6.29 228 20.2 294 39681 520

PFNA 0.37 14.4 <LOQ 0.54 293 5.93

PFDA 3.70 14.7 3.40 0.75 254 17.6

PFUnDA 1.77 14.9 2.70 <LOQ <LOQ 1.02

PFDoDA 17.0 <LOQ 6.84 0.47 <LOQ 11.6

PFTrDA 4.12 <LOQ 1.33 <LOQ <LOQ 5.72

PFTeDA 6.04 <LOQ <LOQ <LOQ <LOQ 4.49

PFBS <LOQ <LOQ <LOQ 720 12040 63.3

PFPeS <LOQ <LOQ <LOQ 22.2 1087 14.4

PFHxS <LOQ <LOQ <LOQ 1066 29298 312

PFHpS <LOQ 18.3 <LOQ 18.0 3535 96.6

PFOS 130 485 71.5 249 97494 5114

PFDS <LOQ <LOQ <LOQ <LOQ <LOQ 5.65

FBSA <LOQ <LOQ <LOQ 51.1 3486 17.5

11Cl-PF3OUdS <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

9Cl-PF3ONS <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

4:2 FTS <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

6:2 FTS 17.8 <LOQ 0.97 2.89 <LOQ <LOQ

8:2 FTS <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

ADONA <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

HFPO-DA <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

PFEESA <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

PF4OPeA <LOQ <LOQ <LOQ <LOQ 19.7 <LOQ

PF5OHxA <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ

3.6-OPFHpA <LOQ <LOQ <LOQ <LOQ <LOQ 14.2



resultaten

• 8/29 componenten nooit boven de LOQ

• Meest gedetecteerde componenten: 

• In sediment: 

• PFOA in 20/30 locaties: max 294 ng/g dw

• PFOS in 9/30 locaties: max 249 ng/g dw

• In water:

• PFOA in 27/30 locaties, max 39700 ng/L!!!

• PFOS in 5/30 locaties, max 97494 ng/L!!!

• In invertebraten: afhankelijk van de soort
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Conclusie

• Veel studies over de accumulatie van PFAS

• Weinig effectstudies op aquatische 
organismen

• Geen normen voor meeste PFAS 


