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Periodiek Systeem
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Persistente orﬁanlsche verontreinigingen (POPs):

emaal gehalogeneerd
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Stockholm Convention - Decision criteria for persistence,

bioaccumulation and toxicity of chemicals

Stockholm Convention
on persistent organic
Compart- Persistence Bioaccumu- | Environmen- | Human pollutants (POPs)

ment (half-live (d)) lation factor | tal toxicity, |toxicology
NOEC
(mg/L)
In air q
In water >A0*, >60**, ?%
>60***
In soil >120, 180***
In sediment |>120%, >180**,
Biota/water >2000, <0.01%,
>5000**** [<0.01**
Humans Carconoge-
nic or
chronic p
toxicity U N @
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Regrettable substitution.... Zweedse Moedermelk
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K. Norén, D. Meyronite,
Chemosphere 40 (2000), 1111-1123
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De impact van PFAS is nog steed
lastig meetbaar

Normenbeleid Eindelijk is er een PFAS-norm voor bouwend Nederland. Is
daarmee het gezondheidsprobleem nu opgelost? Nou, nee.

Mee:

N
A |
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Washington Post en Scientific American

ENVIRONMENT

Forever Chemicals Are
Widespread in U.S. Drinking
Water

Experts hope that with the incoming Biden administration, the federal government will finally
regulate a class of chemicals known as PFASs

Ry Annie Sneed an January 22, 207
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Eigenschappen PFAS

Lost op in water

Lost op in vet

PFOS

Vet-, vuil- en waterafstotend

= Persistent @«

= Bioaccumulatie

= Toxisch

. VRIJE
= Stockholm Convention: POP
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PFAS Toepassingen
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Identified in AFFF (agueous film forming foam)

Place and Field, ES&T, 2012
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2007/2008

8 ski-waxers in Scandinavia =2

Monthly samples:

- Prior to ski-season (September 2007)
- During world cup (December 2007/ January 2008)
- After ski-season (April - Augus 2008)

= 57 blood samples in total

11 PFASs were analysed, including PFOS en PFOA

Nilsson et al., ES&T, 2010

VUL
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Ski-wax study: results

PFASs concentrations in blood

3 PFOS 535 Median PFOA concentration in blood:
07 m PFOA - Control group: 2.7 ng/mL
) PFNA - Ski-waxers: 112 ng/mL
400 -
E
% 300
3 = |nitial levels of PFOA low (<10 ng/mL)
gm - increase: 120-250%
o = |nitial levels of PFOA high (>100 ng/mL)
100 - increase 6-29%
37
12 49
0 s s O SN
General population (n=101) Service technicians (n=8)

Nilsson et al., ES&T, 2010
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Exposure to PFASSs

Breathing

Skin contact




Toxische Effecten van PFAS

Nierkanker

Teelbal kanker qs\eﬁ\

Schildklier effecten

Verhoogd cholesterol

Lager geboortegewicht

Lever- en darmaandoeningen

UNIVERSITEIT
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Teflon productie in Nederland (en de VS)

e Chemours/Dupont in Nederland gebruikte PFOA als an intermediair in de
Teflon productie van 1970 tot 2012

« PFOA is een zeer zorgwekkende stof
* In 2014 heeft de EU het gebruik en de productie van PFOA verboden

* Producenten moisten hun process aanpassen en zijn overgegaan op
alternatieve gefluoreerde verbindingen

 Eén daarvan heet GenX




Dark Waters .....
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PFOA levels in blood of workers and locals around the plant

Locals™ (RIVM study, n=382): = Workers (Du Pont, 2005, n=57)

= Range 1.3-147 ng/ml = Mean: 220 ng/ml
= Safe level: 89 ng/ml = Range: 75— 11387 ng/ml
= Most locals will have had for = Mean: ca. 3x safe level

several years levels of 90-130

" ; 1
ng/ml, exceeding the safe level Max: 127x safe level Il

= No action was taken

* People living within 1.5-2 km from the factory

* Median PFOA background level in serum in European studies is 3.5 ng/ml
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GenX

GenX is the commercial name for the ammonium salt of 2,3,3,3- tetrafluoro-
2-(heptafluoropropoxy)propanoic acid (HFPO-DA)
HFPO-DA can therefore be used to monitor the GenX concentration

0

F F F . F FF FF F O
%(D O NH,
F WA F

F F F F FF F

F
Heptafluoropropyl 1,2,2,2-
GenX praTHeroproby PFOA

tetrafluoroethyl ether

Lagere bioaccumulatie, wel persistent en toxisch

23



Sample locations grass and leaves

Amsterdam, 85 km from Chemours factory, was used as reference location
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Sampling information

Grass and leaves were collected at five locations

Samples were collected within 3 km north-east from the factory

The leaves were collected at 80-150 cm from the ground

Leaves taken from different trees: hawthorn, blackberry bush, ash, birch, platanus

In Amsterdam grass and leaves from the hawthorn were collected




Objective

* To better understand the emission and occurrence of GenX in the
neighbourhood of the Teflon plant

* Grass and leaves were collected within 3 km north-east from the
Dordrecht plant

 Drinking water from Dordrecht, Rotterdam, Gouda, Goeree, Spijkenisse
en Alblasserdam was analysed

« GenX levels were compared with PFOA levels
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Cone. in pg /g ww
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No acceptable alternative...

* The release of Gen X to the atmosphere and surface water causes
Increasing concentrations in vegetation and drinking water

 Although not bioaccumulative, the release of such a persistence
substance will on the long run be harmful to the environment and humans

 GenX is therefore not an acceptable alternative for PFOA

* The upcoming EFSA PFAS re-evaluation should also pay attention to the
substitutes of PFOA

VRIJE
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GenX in drinkwater

« Warning levels for GenX is 150 ng/L and Location GenX PFOA
for PFOA 87.5 ng/L ng/L ng/L
Alblasserdam 8.0 7.1
« Similar levels detected by 3 other drinking Dordrecht 3.1 2 4
water companies in the neighborhood Goedereede 1.8 5.2
Gouda 1.4 1.9
« Monitoring is needed to see if levels will Rotterdam 2.9 3.9
increase Spijkernisse 5.9 4.0

» Levels are much lower than the GenX levels (average 631 ng/L n=37) recently
detected by Sun at el. (2016)"" in drinking water from a DWTP on the Cape Fear
River in North Carolina (downstream of a PFAS factory)

« GenX removal from drinking water is expensive and challenging

» To secure safe levels in the future, emission of GenX into the river Merwede was
initially decreased from 6400 kg to a maximum of 2035 kg, and now to 2 kg/yr

**Sun et al. Environ. Sci. Technol. Lett. 2016, 3, 415-419



Perfluor iso-buteen

= Produces fluorphosgene with moisture

= PFIB is 10-fold more toxic than phosgene

= PFIB is a war gas, which is not allowed to be used

= Chemours has an official permit to release 48 kg PFIB/yr
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In China....

Fluoropolymer

Median: 2.93 ng/mL

Median: 1510 ng/mL

CF; HFPO-TA

First Report on the Occurrence and Bioaccumulation of Hexafluoropropylene Oxide
Trimer Acid: An Emerging Concern

Yitao Pan, Hongxia Zhang, Qiangian Cui, Nan Sheng, Leo W. Y. Yeung, Yong Guo,
Yan Sun, and Jiayin Dai. Environ. Sci. Technol., 2017, 51 (17), 9553-9560
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Nieuwe EFSA Opinie (2020)

U EFSA decided to perform the assessment for the sum of four PFASSs:
PFOA, PFNA, PFHxS and PFOS

4 Single group TWI of 4.4 ng/kg bw per week this sum
O Europeans partly exceed this TWI, which is of concern

Old TDI PFOS: 150 ng/kg bw/d en TDI PFOA: 1500 ng/kg bw/dag
EFSA Scientific Panel on Contaminants in the Food Chain, 2012.
EFSA journal 10 (6), 2012

EFSA Scientific Opinion
ADOPTED: 9 July 2020
doi: 10.2903/j.efsa.2020.6223
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3M in Zwijndrecht/Antwerpen

[ Buffer 3 km rond 3M
(] Gemeentegrenzen

e P
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Belgium: PFOS (3 M) near Antwerp

= Dutch max. tolerance levels soil (dw): PFOS: 3, PFOA 7, GenX 3 ng/kg
= Belgium: Target value PFOS: 70 ug/kg dw

* 2 million m3
= PFOS in Soil 3M Antwerp (2018):

=gl — e Ca. 400 samples, Total PFAS (mainly
PFOS) in ug/kg dw range 0-576,

A"
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PFAS in bloed Antwerpen en Dordrecht, 26-10-2021

PFOS | PFOS | PFOA | PFOA Safe

level
(ng/L) | (ug/L) | (ng/l) | (ng/L) | (nglL)
(EFSA)
Inwoners Antwerpen 410 1100 2
(dichtbij 3M)
Arbeiders 3M 900 6000 2
Inwoners Dordrecht 74 147 2
Arbeiders DuPont 220 11387 2
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Hoeveel zit er in ons bloed?

In serum (ng/mi)

PFOS 0.65 2012-2015 http://www.milieu-engezond
heid.be/

PFOA 0.65 2012-2015 id

PFHxS 0.19 2012-2015 id

P. Leonards et al. (2015). SHINE — Target and non-target screening of chemicals in the Indoor environment for human exposure assessment

Final report LRI-B17, CEFIC, Brussels.

PFOA inwoners Dordrecht: 1.3-147 ng/ml, arbeiders Du Pont Dordrecht: 75 — 11387 ng/ml

= Veilige waarde was 89 ng/ml, nu: 7 ng/ml voor som van 4 PFAS

T4pin serum:

PFOS: 3.9-6.9 yr
PFHxS:5.8-10.6 yr
PFOA: 3.1—4.4 yr Olsen et al., EHP, 2007
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Groot bloedonderzeok Zwijndrecht/Antwerpen

Som van PFOA, PFNA, PFOS en PFHxS

Onder EFSA-richtwaarde Boven EFSA-richtwaarde
Geen gezondheidseffecten Nadelige gezondheidseffecten
te verwachten niet uit te sluiten
1% 93%

n=796

= Nu: bloedonderzoek van 70.000 inwoners
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3M moet PFAS-productie
tijdelijk stilleggen

miLieu Een ongeziene beslissing van de milieu-inspectie: omdat 3M geen
sluitende gegevens over zijn uitstoot kan voorleggen, wordt de productie
van PFAS stilgelegd. ‘Dit is hallucinant.
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Schone producten......
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...... maar ook schone processen









	Slide Number 1
	De VU – O2 Gebouw
	Slide Number 3
	Slide Number 4
	DDT   … PCBs  ……  Broom brandvertragers  .……..   PFAS
	Periodiek Systeem
	Persistente organische verontreinigingen (POPs):�allemaal gehalogeneerd
	Stockholm Convention - Decision criteria for persistence, bioaccumulation and toxicity of chemicals 
	Sprinkhaan effect
	Regrettable substitution…. Zweedse Moedermelk
	Slide Number 11
	Washington Post en Scientific American
	�Eigenschappen PFAS
	�PFAS Toepassingen
	Identified in AFFF (aqueous film forming foam)
	�Ski-wax
	�Ski-wax study: results
	�Exposure to PFASs
	�Toxische Effecten van PFAS
	Teflon productie in Nederland (en de VS)
	Dark Waters …..
	PFOA levels in blood of workers and locals around the plant
	GenX
	Sample locations grass and leaves
	Sampling information
	Objective
	Results
	No acceptable alternative…
	GenX in drinkwater
	Perfluor iso-buteen
	In China….
	Slide Number 32
	Nieuwe EFSA Opinie (2020)
	3M in Zwijndrecht/Antwerpen
	Belgium: PFOS (3 M) near Antwerp
	PFAS in bloed Antwerpen en Dordrecht, 26-10-2021
	�Hoeveel zit er in ons bloed?
	Groot bloedonderzeok Zwijndrecht/Antwerpen
	Vrijdag 29 Oktober
	Slide Number 40
	Slide Number 41
	Slide Number 42

