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Opmaerksomhed omkring PFAS i Danmark — siden starten af 2010’erne

Ingenigren, 19. Januar 2022
Miljggiften PFOS fundet i kger hos kograesserlaug i Odense - for giftigt til at spise

MIDT- OG VESTJYLLAND, 4. NOV 2022

Havskum med skadelige stoffer bleeser ind over land:

'Vier jo stive af skreek'

60 forskellige steder i landet skal det nu undersgges, om PFAS-
stoffer fra havskum fgres videre til kvaeg, 22nder og anden
natur.

MARK A L CT
RUFFALO HATHAWAY ROBBINS CAMP GARBER PULLMAN

DARK WA LI

sT S IN AMERICAN HISTORY

“A PERFECT FILM & “MA FALO'S
RIVETING, ROWERFUL 3 ANC
AND IMPORTANES

E YET"

vil forbyde farlige stoffer i bagepapir ...
dr.dk

Minister urges Danish EPA: You have to
ensure drinking water without PFAS =>
sum-criteria for 12 PFAS (0.1 ug/L =100

ng/L)
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Hvad er specielt ved Poly og per-fluorerede alkyl forbindelser (PFAS)?

* PFAS er persistente og skyer olie/vand, fordi
C-F er den steerkeste organiske binding, F er mest elektronegative og ret lille atom

* Polyfluorede alkylforbindelser --------------- > perfluorerede syrer

* Lange fluorkaeder (>C.6): ophober sig i jord, mennesker og dyr

* Korte fluorkaeder (< C6): ophober sig i vand (og luft)
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L i
Per- and Polyfluoroalkyl Substances (PFAS) L ) n2 Fluorotelomer
- acrylates/methacrylates
Nonpolymers Polymers Perflucroalkanoyl fluorides (FTACSIFTMACS) "=
P F AS (PFAs or PACFs)®>
T 1T

1 n:2 Fluorotelomer aldehydes
and unsaturated aldehydes

‘ Fluerinated urethane polymers ‘

. Perfluoroalkyl iodides (PFAls)
fa i I i e r o zerﬁunmalkzl CSIJhsfanu:'m I;:’;y:uomlkyl Substances | Fluoropolymers | (Telomer A) 7= (FTALS and FTUALS) 2 @<
I'l atoms on all C atoms in atoms on at least one
chain atfached to a functional (but not all) C afoms have been | : ° Perfluoroalkyl aldehydes (PFALs) 2 ¢ -3 Saturated acids and
( IRTC 202 3) have been replaced with F) replaced with F) Polymeric Perfluoropolyethers (PFPE) | 3 unsatrated acids »*
| ,—|—|
| 1
s ? : :2 Polyflucroalkyl phosphoric
z Side-chain fluorinated polymers ™ | et

i a Polyfluoroalkyl ether acids | acid esters, polyflucroalkyl
i (PolyFEAs) phosphates, fluorotelomer

phosphates (PAPsg) ' '0.c

Perfluoroalkyl carboxylic acids/
Perfluoroalkyl carboxylates
(PFCAs) 2.5

Polyflucroalkyl ether sulfonic acids
(PFESAs)®®

Fluorinated acrylate/
methacrylate polymers

Polyfluoroalkyl ether carboxylic
acids (PFECAs)=¢

Perflucroalkane sulfonamido
substances® * ¢

Perfluoroalkane sulfonic acids/
Perflucroalkane sulfonates
(PFSAs) 1=

‘ Fluorinated oxetane polymers ‘

N-Alkyl perflucroalkane sulfonamides
(MeFASAs, EtFASAs, BuFASAs)*®

Polyfluoroalkyl carboxylic acids
(PolyFCAs)

Family Hierarchy Legend

Perfluoroalkane sulfinic acids
(PFSiAs)>® Perfluoroalkane sulfonamido ethanols
(FASEs) and N-Alkyl perflucroalkane
sulfonamido ethanols (MeFASEs,

EtFASEs, BUFASEs) **

Perfluoroalkyl phosphonic acids
(PFPAs)-c

| Chloropolyfluoroalkyl ether acids 24 ‘

. . N-Alkyl perfluoroalkane
Perﬂuoroi:g(':)ﬂp;l:hh:s?r:mlc acids | Chioropolyflucroalkyl acids ‘ | Subclass l sulfonamidoethyl
' acrylates/methacrylates
| Group | (MeFAS(M)ACs, EtFAS(M)ACs,
- - BuFAS(M)ACs)**
Perfluoroalkyl Dicarboxylic acids
(PFdiCAs)"® | Fluorotelomer substances*® | | Subgroup |

Perflucroalkane sulfonamido acetic
acids (FASAAs) and N-Alkyl
perfluoroalkane sulfonamido acetic

Perfluoroalkane Disulfonic acids n:2 Flucrotelomer sulfonic acids

(PFdiSAs)® (FTSAs)"** Precursor Key (Buck et al. 20111"%) acids (MeFASAAs, EtFASAAS,
BuFASAAs) -
n:2 or n:3 Fluorotelomer carboxylic Potential PFCA
- acids and unsaturated carboxylic precursors
Perﬂuor(t:;ll:kglA:i:er acids acids (FTCAs and FTUCAs) 2 ¢ Manufacturing Process Legend PFAS Use Legend
Potential PFSA (a) Manufactured by either ECF or fluorotelomerization i Surfactants
n:2 Fluorotelomer alcohols b) Manufactured by ECF
Perflucroalkyl ether sulfonic acids (FTOHs) 7@ precursors ECJ) Manufactured b; fluorotelomerization 2 Intermediate transformation product
(PFESAs) ** - (d) Other process ® Major raw material for ECF-based surfactants and
n:2 Unsaturated Fluorotelomer Potential PFSA and surface protection products
Perfluoroalkyl ether carboxylic alcohols (FTUOHs) @ PFCA precursors Notes ©“ Raw material for surfactants and surface protection
acids (PFECAs) ¢ The acronym PFECA is utilized for both per and products

polyfluoroalkyl ether carboxylic acids and the acronym
PFESA is utilized for both per and polyfluorcalkyl ether

n:2 Flucrotelomer iodides (FTIs) ® Includes some fluoropolymer polymerization aids

T.ec
(Telomer B) sulfonic acids. When using these acronyms, it is important 1% Ski wax, medical applications
Perflucroalkane sulfonyl fluorides - . to be clear as to the specific group of chemicals being ™ Major raw material for fluorotelomer-based surfactants

(PASFs)*5 n:2 Fluerotelomer olefins (FTOs) * referenced (i.e., per or poly). and surface protection products

FASAs biodegrade to PFSAs, with the potential to degrade o . . .
P ———— Semiflucrinated N-alkanes (SFAs) / to PFSAs and PFCAs in the atmosphere — see Figure 2-10. High molecular weight polymeric plastics such as PTFE
. )

(FASAs)2* alkenes (SFenes) &= The family tree is based on the PFAS definition provided in ¥ Abroad class of polymers used largely as lubricants

Buck et al. 20110'581 and OECD 202112318

119 Used for surface protection
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Forskellige beviser for PFAS’ skadesvirkninger

: produktionsfasen (fx. fluorpolymerer), brugsfasen (fx. PFOS |
brandslukningsskum, fédevarekontaktmaterialer), affalds/genanvendelsesfasen (fx. F-gaser, tekstiler)

— forskellige effekter (fx. immunotox/krseft/kolesterol/hormonforstyrrende), cocktail effekter 13

— sundhedseffekter, beskadigede gkosystemer og services, rensning af vand/jord, hus priser 13

! Kwiatkowski et al.(2020): Scientific basis for managing PFAS as a chemical class 4 ETC/WMGE report (2021): Fluorinated polymers in a low carbon, circular and toxic-free economy.
2Gluge et al. (2020): An overview of the uses of per- and polyfluoroalkyl substances (PFAS)  ° 2019, Nordic Council of Ministers (2019).The cost of inaction: A socioeconomic analysis of
3 EEA (2019): Emerging risks in Europe — PFAS. environmental and health impacts linked to exposure to PEAS

6 MacLeod et al. (2014): Identifying chemicals that are planetary boundary threats


https://pubs.acs.org/doi/10.1021/acs.estlett.0c00255
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwig_trq5_35AhWQVfEDHZ6rCYEQFnoECAMQAQ&url=https%3A%2F%2Fpubs.rsc.org%2Fen%2Fcontent%2Farticlelanding%2F2020%2Fem%2Fd0em00291g&usg=AOvVaw0Xiot9IPAhUq_sv4bsLEf2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwig_trq5_35AhWQVfEDHZ6rCYEQFnoECAMQAQ&url=https%3A%2F%2Fpubs.rsc.org%2Fen%2Fcontent%2Farticlelanding%2F2020%2Fem%2Fd0em00291g&usg=AOvVaw0Xiot9IPAhUq_sv4bsLEf2
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwig_trq5_35AhWQVfEDHZ6rCYEQFnoECAMQAQ&url=https%3A%2F%2Fpubs.rsc.org%2Fen%2Fcontent%2Farticlelanding%2F2020%2Fem%2Fd0em00291g&usg=AOvVaw0Xiot9IPAhUq_sv4bsLEf2
https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe
https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe
https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
http://norden.diva-portal.org/smash/record.jsf?pid=diva2%3A1295959&dswid=-1615
http://norden.diva-portal.org/smash/record.jsf?pid=diva2%3A1295959&dswid=-1615
http://norden.diva-portal.org/smash/record.jsf?pid=diva2%3A1295959&dswid=-1615
https://pubs.acs.org/doi/full/10.1021/es501893m
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Vi har kun data for en lille andel af PFAS

Organofluorine in Humans
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8 PFAS in the Nordic environment (2019):https://norden.diva-portal.org/smash/get/diva2:1296387/ FULLTEXTO1.pdf

Stor andel af ukendte fluorstoffer
(UOF) - ‘PFAS Dark Matter’

PFAS Total metoder kombineret
med target analyser => overblik

over masse balancen
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https://norden.diva-portal.org/smash/get/diva2:1296387/FULLTEXT01.pdf
https://norden.diva-portal.org/smash/get/diva2:1296387/FULLTEXT01.pdf
https://norden.diva-portal.org/smash/get/diva2:1296387/FULLTEXT01.pdf
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Risikovurderingerne kan ikke fglge med maengden og diversiteten af kemikalier

Risicit~ Hazard * Exponeringt ?

S . f the Envi SQER). EEA 2020 — . )



https://www.eea.europa.eu/publications/soer-2020/chapter-10_soer2020-chemical-pollution/view
https://www.eea.europa.eu/publications/soer-2020/chapter-10_soer2020-chemical-pollution/view
https://www.eea.europa.eu/publications/soer-2020/chapter-10_soer2020-chemical-pollution/view
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PFAS i den cirkulzere gkonomi og affald =N
.'fi 4 'i‘n
* PFAS forurening begraenser den cirkulzere gkonomi af ved tab af ressoucer, wm"’-% ; !M

fx bio-baserede produkter, jord, fedevarer, vand, tekstiler, plast mm
* Dyrt at kontrollere nar der er bred anvendelse af PFAS

* Lav andel af PFAS kan genanvendes: Praktisk og skonomisk umuligt at indsamle mange forskellige og sma
PFAS affaldsfraktione, fx. fluorpolymerer i malinger og coatninger

* Afbraending ved T < 1100 °C danner flygtige PFAS (F-gasser, TFA og andre perfluoralkylsyrer) => forurening
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& s00°c/ ETC/WMGE report (2021): Eluorinated polymers in a low carbon. circular and toxic-free economy


https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy

Optag af PFAS fra jord og vand ind i foder og fedevarer = .| -
&

Byggematerialer iy
maling?

Distribution and
accumulation
in biowastes

Bioavailability

Effluents

o4

Biosolids

h)
-,

/" PFAS ™

PFOS-precursors > PFOS

FFFRFFF r FEFFFEF
SO,H
OH F 3
Manures FFFFFFFF FEFFFEES
Farm animal excreta PFOA PFOS

Bolan etal.(2021) Distribution, behaviour, bioavailability and remediation of poly- and per-fluoroalkyl substances (PFAS) in solid biowastes and biowaste-treated soil.
https://www.sciencedirect.com/science/article/pii/S0160412021002257
Kowalczyk et al. (2020) Transfer of Per- and Polyfluoroalkyl Substances (PFAS) from Feed into the Eggs of Laying Hens. Part 2: Toxicokinetic Results Including the Role of Precursors. DOI: 10.1021/acs.jafc.0c04485
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=2 PFAS — Klima forandringer og Ozonlag

"~ OLSTBY -

Klimaforandringer forer til stgrre risiko for oversvgmmelser
og mere regn, der kan remobilisere forurenet jord og
forurening fra lossepladser

Irreversible skader — kan forureneren betale?
NORDIC WASTE

HCFC-22: GWP 1,760, ozone depleting potential (ODP) 0.024-0.034 (0.55 in ODS Regulation)
HCFC-22 production in EU in 2018: 94,000 metric tonnes

HFC-23: GWP 12,400
ca. 2 % of HCFC-22 production volume => 1,880 t HFC-23 (23 Mt CO2-eq) — thermally destroyed?

Tetrachloromethane (CTC): GWP 1,730, ODP 0.89
Cyclo-octafluorobutane (PFC-318): GWP 9,540

Tetrafluoromethane (PFC-114): GWP 6,630

Hexafluoroethane (PFC-116): GWP 11,100
1,2-Dichloro-1,1-difluoroethane (HCFC-132b): GWP 320, ODP 0.062
1-Chloro-1,1-difluoroethane (HCFC-142b): GWP 1,980, ODP 0.023-0.057

ETC/WMGE report (2021): Eluorinated polymers in a low carbon, circular and toxic-free economy


https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/fluorinated-polymers-in-a-low-carbon-circular-and-toxic-free-economy

.? UNIVERSITY OF COPENHAGEN

Regulering af kemikalier: 42 reguleringer af kemikalier i Europa

Horizontale reguleringer

Europaiske og internationale reguleringer,
der gar pa tveers af anvendelser

Vurdering af kemikaliernes iboende egenskaber
(giftighed, nedbrydelighed, flygtighed,
bioakkumulerbarhed, mobilitet mm)

REACH er ‘gap-filler’: Hvis sektor lovgivningen ikke har

reguleret fx miljg /hormonforstyrrende effekter,
persistens, sa geelder REACH’s regler

Eksempler:

REACH - Registration, Evaluation, Authorisation and
Restriction of Chemicals; EU’s kemikalie regulering
CLP - Classification, Labelling, Packaging

GHS - Global Harmonised System

Stockholm conventionen/POPs (Persistent Organic Pollutants)
Montreal Protokollen (drivhus- og ozonnedbrydende gasser, fx

F-gasser)

Sektor specifikke reguleringer

Europaiske og nationale, samt frivillige
ordninger der er specifikke i fht den kendte
anvendelse og mulig eksponering

Risikovurderingerne daekker typisk ikke alle
dele af et produkts/kemikalies livscyklus

Eksempler:

Miljg: Vandrammedirektivet (drikkevand, grundvand,
overfladevand), Jord, Emissioner til luft, Spildevand
mm

Arbejdsmiljg

Fadevarer, Fodevarekontakt materialer,

Pesticider og Leegemidler

Produkter: fx legetgj, kosmetik, elektronik,
byggematerialer mm
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Universelle PFAS restriktion (uPFAS)

* Restriktion: begraenser anvendelser af kemikalier, i EU og i importerede produkter

* Diskussion om forurening udenfor EU skal medregnes i risiciene => hele livscyklusen ikke omfattet

* 5 lande (Danmark, Norge, Sverige, Holland, Tyskland) - dossier submitters (DS) - afleverede 12023 et
forslag om at lave en universel PFAS restriktion (uPFAS)

» Baggrundsdokumentet (BD) + Annexes gennemgar for en reekke sektorer, alle kendte anvendelser, risici,
omkKkostninger, alternativer, analysemetoder mm

* Fglger OECD 2021 PFAS definitionen

» Baseret pa at alle PFAS er persistente og det er i praksis umuligt at vurdere og kontrollere hver eneste
PFAS

 ECHA kgrer processen
i RAC: Risk assessment committee, og SEAC: Socioeconomic assessment committee

* I hgringsfaserne er modtaget >4600 kommentarer (!), primeert fra industri, ogsa udenfor EU

* Stor modstand mod begrasning af fluorpolymerer, F-gasser, og i medicin produktion
=> diskussion af en lang raeekke undtagelser for ‘kritiske’ anvendelser



UNIVERSITY OF COPENHAGEN

Universelle PFAS restriktion (uPFAS)

ECHA netop publiceret draft-BD for uPFAS Per- og
polyfluoralkylstoffer (PFAS) - ECHA — dvs at hgringssvar
fra ECHAs hgring nu er indarbejdet.

Tidsvinduer pa 1.5/ 5/12 ar (+1.5 ar til indfasning) fra 2027

For byggematerialer er de relevante afsnit:

Annex A.3.14, Annex B.9.14, Annex E.2.13

Se ogsa lovteksten i rapporten (fra side 4) 86488ab5-30¢9-f7b9-
547d-84db15535d9a. Eneste direkte (tidsbegreensede)
undtagelse for byggeprodukter er punkt 5 z

Byggematerialer (Construction products)
liggeritop 3 af anvendelser af PFAS

Fluorpolymerer og PFAA precursors anvendt i
maling, coatings, ‘sealant tapes’, skum mm bidrager mest

Table 4. Tonnages and emissions of major use sectors and manufacture for 2020 (sorted by

tonnage range)®

Application

Applications of fluorinated
gases

Transport

Construction products

TULAC

Food contact materials and
packaging

Manufacture

Sealing applications

Electronics and
semiconductors

Other medical applications

Medical devices

Lubricants

Technical textiles

Military applications

Broader industrial uses

Energy sector

Cosmetics

Tonnage range | Emission range | Contribution to
total emission

[%%] emitted in
manufacturing
and use phase

[l el IR N T [ ST 5 I S ) % |

Explosives

WINIe B B BBBEB \0 Wt L1 L L1 LW

P [ P = | Pod [ P | | P (id

ol Ll Ul el B e Ll = LTS S I TS T L | ka2

Metal plating and
manufacture of metal
products

Machinery applications

Printing applications

Consumer mixtures and
miscellaneous consumer
articles

Ski wax

Petroleum and mining

Table legend

Tonnage range [t/y]

Emission range [%]

Emission contribution [%]

1 0-10

0-5

1 0-1

2 10 - 100

1
2 5-25
3

2 1-5

i 100 =1 000

25 =75

3 5=10

4 1000-10000 pmei 75 - 95
5 =10 000 5 >95

2 Military applications reported for the sake of completeness, but not incdluded when calculating totals to

10 - 50
=10 = 50

avoid double counting as the uses are already covered in other sectors.


https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fecha.europa.eu%2Fda%2Fhot-topics%2Fperfluoroalkyl-chemicals-pfas&data=05%7C02%7Cxt%40plen.ku.dk%7C6c7a46150887451106e008dddfd05a07%7Ca3927f91cda14696af898c9f1ceffa91%7C0%7C0%7C638912808305916278%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=IUjJ6Wc6CLt9M1jwCCnvCi4PmakjmHqk1net2GtAedQ%3D&reserved=0
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PFAS i produkter — vi har analysemetoder til at kontrollere PFAS restriktionen

Products
- ' « Analysemetoder findes til kontrol (dog
qtj pmﬁ begrenset for neutrale PFAS og FPs)
~ * Analysestrategi: kombination af

screeningsmetoder og praecise analyser for

aTm

Total fluorine Check for 2a) Supply chain communication kendte StOffer
screening | CF 0f3 (Substance i)
(e9CIC, PIGE) | >50 ppm F & ﬂ —— * Prgvetagning af byggematerialer og
va \ — prgveforberedelse skal videreudvikles
PFAS—F- } (e.g. pyr-GCMS, "*F-NMR)
S = 4 « Standardisering: fgrst efter fastseettelse af
— No GF; or CF3 ~CF,orCFs lovkrav/anbefalinger
SR ppm and >50 ppm F _and >50 ppm F
l l |  PFAS har cocktail effekter =>
— N Graensevardier for Sum af enkelt stoffer +
Target Direct TOP or PhotoTOP individual PFAS | (Compliant)
screening + LOMSIMS of C1.016 PRAAS p—m ®  ‘ hele PFAS Klassen*
l@ Teaota sl nondaroet scresnino Vestergren et al. ‘A Systematic Workflow for Compliance Testing of Emerging International Classwide
Restrictions on PFAS. “Environ. Sci. Technol. 2024, 58, 34, 14968-1497, DOI: (10.1021/acs.est.4c06570)

* Definitionen af PFAS (OECD 2021: -CF2-, -CF3) afggrende for valg af egnet kontrol analysemetode
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Eksempler pa dansk succesfuld regulering af PFAS!

Winner of the 2023
Future Policy Award!

PFAS i papir of pap i fodevareemballage
I

Paul Hoj .
 Total PFAS (hEIE PFAS klassen) ;oo ” Dia';)b:sc;l;c»:fgg‘,; ;v The Journg) of
. . . . . enia Trier gy ation Denmary
* Hvor: Bevidst tilsat PFAS i papir og pap i kontakt med fgdevarer. Blume Merje séfréﬁi:g;eg Malene Tejjer
Uropa

» Beskyttelsesmal: Forsigtighed, nedbring PFAS i papir og
genanvendt papir; ikke en sundhedsbaseret greenseveerdi

e Indikator vaerdi: 20 ug organisk fluorid/g papir

Metode: fx Extractable organic fluorine- Combustion ion
chromatography (EOF-CIC)

* Hvornar: Anbefaling 2015 - ‘test periode’ ; Lov 2019/2020
* Kontrollen virker: PFAS niveau lavti FKM i DK (ikke i Frankrig)

o Effekt: Danmark har sat standarden for resten af verden
(Stater/byer i USA, Europ=iske lande, EU)

https: //www.foedevarestyrelsen.dk/SiteCollectionDocuments/Kemi%?2 0o
g%20foedevarekvalitet/FKM /Fakta%20ark%Z20fluorerede %2 Ostoffer.pdf
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PFAS frie alternativer er mulige -
og en mere robust made at opna flere miljgmal samtidig

Bindende reguleringer er mest effektive

Tekniske support centre
- industri partnerskaber/forskning saetter fart pa transitionen

Safe and Sustainable by Design tilgang
- sikrer ssammenhang mellem politikker for kemikalier, forurening,
sustainable products initiative, cirkulaere og klima politikker

Financielle redskaber — Eu’s financielle taxonomy, (fordelagtig)
adgang til markedet, hgjere forskingspraemie for risikofyldte
aktiviteter, forureneren betaler — men oprensning af forurening rt
ineffektivt og omkostningstungt

Reduktion of total produktion af PFAS virker
=> UPFAS restriktionen uden undtagelser er ngdvendig

é .

Technical
support centre

Policies Education

documentation

Select candidates
to produce

Multi-disciplinary Describe Assess Compare with
design of product lifecycle impacts SSBD criteria

Avoid chemicals
|

Rescurces  Safery

EEA briefing 2021: Delivering chemicals and products that are safe and sustainable by design.

https://www.eea.europa.eu/highlights/designing-safe-and-sustainable-products


https://www.eea.europa.eu/themes/human/chemicals/delivering-products-that-are-safe

.? UNIVERSITY OF COPENHAGEN

Konklusioner

e >10.000 PFAS, med mange forskellige sundheds- og miljgskadelige effekter, med

store gkonomiske omkostninger for mennesker og samfundt e

* Hgj eksponering af arbejdere under forarbejdning og genanvendelse?
HAZARDS EXPOSURES

* Brug af PFAS er mange og besvaerliggor den cirkulzere gkonomi, og belaster klimaet

* Reguleringer af PFAS/kemikalier sker horisontalt (fx i REACH) og i sektor reguleringer,
men er der pt ikke for byggematerialer

* UuPFAS (universelle PFAS restriktion foreslaet under REACH) omfatter byggematerialer
med fa undtagelser

* Analyse (detektions-) metoder til kontrol findes for PFAS i produkter:
Kombination af screeningsmetoder og maling for enkelte stoffer. Prgvetagning, og -
proveforberedelse skal videreudvikles til byggematerialer; standardisering en fordel

 Danske anbefalinger og kontrol allerede nu kan vare en fordel:
En sddan ‘test-periode’ kan hjeelpe veerdikeeden med at fa dokumentationen og
analysemetoderne pa plads
— samt saette fokus pa arbejdsmilj@, og reducerede emissioner!

* Fokus pa sikre alternativer: Safe and Sustainable by Design!
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Tak for opmaerksomheden!

Funding:

Det Danske PFAS Center
ARAGORN - EU Soil Mission projekt
Global PFAS Science Panel
PARC - EU Horizon projekt

UNIVERSITY OF
COPENHAGEN

PFAS Centerledelsen:
DTU: Anders Baun, Anne-Marie Vinggaard, Poul Bjerg, Xenia Trier
KU: Bjarne Strobel, Xenia Trier Associate Professor al’ag*l’n

SDU: Tina Kold University of Copenhagen
AAU: Katrin Vorkamp, John Jensen Department of Plant and Environmental Sciences
Section for Environmental Chemistry and Physics
Thorvaldsensvej 40
Frederiksberg C
DIR +45 35 33 51 63
xt@plen.ku.dk



mailto:xt@plen.ku.dk
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Hvilke aktgrer bor inddrages i hvilke processer, hvornar?

Graenseveaerdier af PFAS pa
tvaers af produkter og
livscykler har uklare
(‘ambigious’) konsekvenser

=> ngdvendigt at inddrage
mange flere aktgrer i
udformningen af
graenseveaerdier

- For at undga spild og sikre
langtidsholdbare Igsninger

IMPROVING PARTICIPATORY PROCESSES
STAKEHOLDER INVOLVEMENT (IRGC, 2005)

Civil society

Credit: Dietmar Miiller-Grabherr, Austrian UBA
Lead of Common Forum on Soil, ARAGORN Scientific advisor

Figur fra ‘International Risk Governance Framework, IRGC 2017

Affected Affected
stakeholders stakeholders
External External External
Scientists/ Scientists/ Scientists/
Actors Researchers Researchers Researchers
Regulatory Regulatory Regulatory Regulatory
bodies/industry || bodies/industry || bodies/industry || bodies/industry
experts experts experts experts
Use_ existing ME_\XIH:\ISE the Involve all Societal debate
routines to scientific affected about the risk
Type of assess risks knowledge of stakeholders to and it
participation and possible the risk and collectively .
- L - underlying
reduction mitigation decide best o
. implications
measures options way forward
Dominant
characteristic

As the dominant characteristic changes, so also
will the type of stakeholder involvement need to change
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