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Zero pollution of persistent, mobile
substances

« ZeroPM will interlink and synergize three Ze rb. P M

strategies to protect the environment and
human health from persistent, mobile Prevent
substances: Prevent, Prioritize and Remove.
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The EU’s Chemicals strategy for sustainability (CSS)

CHEMICAL POLLUTION IN NATURAL ENVIRONMENT

The Commission will:

e ZeroPM is rooted in the CSS

e propose new hazard classes and criteria in the CLP Regulation to fully address
environmental toxicity, persistency, mobility and bioaccumulation;

e introduce endocrine disruptors, persistent, mobile and toxic and very persistent
and very mobile substances as categories of substances of very high concern;

e define criteria for essential uses* to ensure that the most harmful chemicals are only
allowed if their use is necessary for health, safety or is critical for the functioning of
society and if there are no alternatives that are acceptable from the standpoint of

52
EEAS environment and health. These criteria will guide the application of essential uses in

all relevant EU legislation for both generic and specific risk assessments;

The Commission will:

ban all PFAS as a group in fire-fighting foams as well as in other uses, allowing
their use only where they are essential for society;

address PFAS with a group approach, under relevant legislation on water,
sustainable products, food, industrial emissions, and waste;

address PFAS concerns on a global scale through the relevant international fora®
and in bilateral policy dialogues with third countries;

establish an EU-wide approach and provide financial support under research and
innovation programmes to identify and develop innovative methodologies for
remediating PFAS contamination in the environment and in products;

provide research and innovation funding for safe innovations to substitute PFAS
under Horizon Europe.
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Protect health and
the environment

Use of safe chemicais while preventing harm to
humars and the environment Dby avoidng
substances of concem for non essential uses

Minimise exposure of humans and environment to
substances hazardous to heaith and the
environment, through risk management Measures
and full information to users of chemicals

Eliminate as far as possible substances of concem
in waste and secondary raw material and restore
human health and environment 0 3 good Quality
status

Encourage innovation

Promote the development of safe and sustainable
Chermicals and materials, Cean prodluction processes
and technologies, innovative tools for testing and risk
assessments

Promote modem and Sman production processes,
safe and sustarsble uses and business models,
chemicals as a service, IT solutions for tracking of
chermicals

Promote safe and ciean recycing solutions including
gecontamination solutons

Figure: The toxic-free hierarchy — a new hierarchy in chemicals management



What is a PMT/vPvM substance

Transport through  Water treatment Consumption

the environment or and production

= RS |\ oStructure -
Uses / Products




PMT/vPvM hazard classes in the CLP regulation

o EUROPEAN COMMISSION
Brussels, 19.12.2022

COM(2022) 748 final
2022/0432(COD)

Proposal for a
REGULATION OF THE EUROPEAN PARILIAMENT AND OF THE COUNCIL

amending Regulation (EC) No 1272/2008 of the European Parliament and of the Council on classification, labelling and packaging of substances and
mixtures

% ..added definitions and scientific and technical criteria to enable substances and mixtures that have endocrine
J;f disrupting (‘ED’), persistent, bioaccumulative and toxic (‘PBT’), very persistent and very bioaccumulative
i (‘vPvB’), persistent, mobile and toxic (‘PMT’), or very persistent and very mobile (‘vPvM’) properties t0 be
y 4 classified into established hazard classes.

... European Chemical Manufactures now need to do PBT/vPvB and PMT/vPvB substance
evaluation/labelling to bring them on the European market.



Four new UBA reports on PMT/vPvM

substances et O DO O O

TheUBA  Topics Press Publications Data

* Published Sept 05, 2023

« Lists of PMT/vPvM substances T
d eteCted an d reg | Ste red un d er REAC H Water resources must be better protected

UBA warns against slow-to-degrade and mobile chemicals
» Strategies for prioritization

Final report

REACH: GUidance and Final report

Methods for the Prioritised PMT/vPvM

Identification and /
Assessment of substances in the

A prioritization
framework for

PMT/vPvM Substances
under REACH for
registrants, regulators,
researchers and the
water sector

by:

PMT/vPvM Substances Pl pecenent REACH registration

of REACH registered
Substances Detected in
Wastewater Treatment
Plant Effluent,
Freshwater Resources
and Drinking Water

database

2nd Edition

by:
H
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ZeroPM’'s concept

Multilevel framework ZerOPM

| regrettable substitution for
Prevent prioritized PM substances, by assessing
hazards, sustainability, exposure and removal.

Chemical Technology, Policy and Markets ( Prioritizing PM substances and groups

Prioritize based on intrinsic properties, exposure,
and hazard to select those substancesto
prevent and remove most urgently

Y Water Exposure and Hazards

Interlinked Strategy

prioritized PM substancesvia
effective, sustainable and safe remediation
methods, that prevent unfocused
remediation effort

Y Remediationand Impacts



ZeroPM's work packages

WPS8

WP2
WP3
WP4
WP5
WP6
WP7
WP8

Project Management
Alternatives Assessment

Policy

Market transition

Substance grouping

Risk assessment

Technical solutions
Dissemination & Communication
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Lead: lan Cousins

WP2 Alternatives Asessment ctackhal University

Objective: to provide safer chemical alternatives to non-
essential uses of PM substances
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The combination of the essential-use
and functional substitution concepts

N

Fit-for-purpose
L performance criteria )

( Range of )

performance
outcomes for
alternatives that \
fulfil the technical

\_ function of the CoC )
[ Functional \

Substitution
Levels
« Chemical function
« End-use function
* Function as a

\ service /

Functional Substitution
Concept

What is the technical
function of the CoC in
the application?

Is the functional use of

the CoC necessary for

its performance in the
application?

OR

Is the use of the CoC
necessary for health,
safety or critical for the
functioning of society?

OR

Are there no available
alternatives for the use
of the CoC that are
acceptable from the
standpoint of
environment and
human health?

Source: Roy et al. (2022)

Non-essential
use

Essential
use

\

If the technical function is not
4 needed, remove the CoC from
the application

If safer alternatives are available
that provide “fit-for-purpose”
performance, substitute the

CoC with an alternative

If the CoC is non-substitutable
but the application is not
necessary, phase out the CoC

Develop safer alternatives

Risk management and

substitution plan for continued

CoC use

Egl!(liil:liﬂllli& Bﬂﬁﬂ"ﬂﬂ l
0y

pubs.acs.org/est Viewpoint

Combined Application of the Essential-Use and Functional
Substitution Concepts: Accelerating Safer Alternatives

Monika A. Roy, Ian Cousins, Elizabeth Harriman, Martin Scheringer, Joel A. Tickner,*
and Zhanyun Wang

Assess:

1) Technical function
necessary for performance?

2) Safer alternatives available?

3) Necessary for health, safety
or critical functioning of
society?




Definition of the technical function for
cosmetic products

ALLURA RED

CAS Number: 25956-17-6
Technical function: Pigment
Type of products: All types of
cosmetic products

CLIMBAZOLE BENZOPHENONE-4

CAS Number: 38083-17-9 CAS Number: 4065-45-6
Technical function: Technical function: UV filter
Preservative and anti- and UV absorber

seborrheic agent Type of products: All types of
Type of products: Shampoos cosmetic products

(as anti-dandruff agent)

Van Dijk, J. et al, Managing PMT/vPvM substances in consumer products through the concepts of essential-
use and functional substitution: a case-study for cosmetics, Environ. Sci.: Processes Impacts, 2023




Comparison of the alternatives

Octanoic acid
Caprylylglycine
Shikimic acid

 Safer alternatives

Chemical Ranking
SInCaRRaIne Heatmap MAUT ELECTREII
. Allura red 3 4 3
« Comparison of | Malvidin chloride 6 2 2
alternatives with i et red ‘ : ‘
A : L. g Pigment red 51 3 5 5
Multicriteria Decision 4 Pigment red 68 : ° ’
. cid re
AnaIyS|S (MCDA) Pigment red 122 5 3 5
methods based on Benzophenone-4 2 4 3
. M Ensulizole 1 1 1
haza rd pI’OfI|e F-Bll Benzylidene camphor sulfonic acid 5 5 7
. .5 Bisdisulizole disodium 2 3 5
Heat map S Bemotrizinol 4 2 2
 MAUT Bornelone 7 6 5
Phenylemenis-diphenyltriazine 6 7 3
 ELECTRE Il Climbazole 6 6 5
3 2 1
2 3 2
1 1 4
4 4 2
5 5 6

Anti
seborrheic

available for all case e ine
St”dy Hexamidine diisethionate




Alternative Assesment Database to PFAS

General structure of the database

PFAS

F 2
; Uses Fluorinated gases Food contact material
| SR—— a i
Propellants -
Sub-uses Foam blowng |—~
agents
Refngeration
and heat pumps
[ - Industnal S o Non food
refnigeration packaging 1
‘ ications
| Applicat Dome st Snd Food & feed
Domestic commercial heat e packaging —
refngeration PUMPS cookware
——
o Heat transfern Heat transfernng Corrosion Waterproofi
— Functions agent 2 agent inhibitor agent "
Remove heat Provide heat Resistant to Water, ol and
— End-uses from a space 10 a space harsh chemicals grease
repellency
P ' :
Preservation o ncrease
b= SEI’ViCES goods :n“:"ool temperature in Facilitate cleaning
temperature a bullding l__
"
- . retege-sios reeren) ; Prevent food
, o
| L ! - Facilitate cleaning dm m“::"(;o:x,
\.¢ Alternatives

Considers Food contact
materials/packaging

Fluorinated gases

Will be submitted to ECHA for the
Sept. 25 restriction proposal

Coming soon to zeropm.eu!

WP2
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Considering Social Perceptions

 An extra layer of
essentiality beyond
technical function

 Relevant for
assessing diverse
stakeholder
perspectives
(industry, general
public, policy)

Technical definition of Regulate use of PFAS as

essential use: No * non-essential
Is PFAS needed for the '

functioning of product?

Apply social data: No
Is the product or the level Retain as
of functioning socially essential, but with
essential? Yes wsls-an overall
' reduction in
essential uses

Snr:la.[ science methods:
Assess what different stakeholders know/think about PFAS, across key groups in society.

« Assess whether there is majority support for policy changes to enforce PFAS regulation for certain
uses, when people are adequately informed of the risks/benefits.

« Test and use best-practice communications about the risks/benefits of PFAS to foster support for
regulatory control of PFAS (+ extend practice to other SVHCs).

g% Lniversitat
e wien
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Overall Sustainability Considerations

 Consider life cycle impact analysis
with alternatives assessment

* Also consider technology and
impacts of water removal technology

LCA step LCl
PFAS i Inventory of all PEAS
specific | emissons = the studed
procedu i system, mcleding polymene |

de | products and mpunias !

! (prmary pollutants)
A

|npu[ PFAS uaan
i r aiiun prodacis and

arreisinon Rdorg

Holmaquist et al. Environ.

Transformation LCIA

kdont s S i1 <A
:;nﬂmllﬂrmﬁmm B cw, S eulf

B. Charactenzation ol

i ;T;ﬂﬂfﬂﬂ“ (ocoMoncity mpacts Ene.r.gy intepsiye reverse osmosis
smistion compartmanis facility to eliminate PFAS at the
N N Rastatt test site to make drinking
Transalicn bl i water potable
tranadoemalion
fracfions

Sci. Technol. 2020, 54, 10, 6224-6234

CHALMERS
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Lead: Lise Oules

WP3 Po I icy Milieu Law and Policy Consulting

Objective: to stimulate and support policy changes to
more effectively tackle PM substances.

Umwelt

Bundesamt
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Examples of
Policy Action

V ZeroPM Regulatory Watch

V¥V policy actions tailored to groups of
PM/PFAS substances, uses or sectors
facilitating a transition towards zero
pollution from PM substances

V¥ Design roadmaps for groups of PM
substances, uses or sectors

V To promote implementation of PM
substance assessment into EU
legislation engaging all relevant
stakeholders

4 4 4 4 44«

v
v
v
v

4 <

|

https://zeropm.eu/regulatory-watch/

Biodiversity Strategy (COM(2020) 380 final)

Chemicals Strategy for Sustainability (COM(2020) 667 final)
Circular Economy Action Plan (COM(2020) 98 final)
European Green Deal (COM/2019/640 final)

Europe’s Beating Cancer Plan (COM(2021) 44 final)

Farm to Fork Strategy (COM(2020) 381 final)

Industrial Strategy for Europe (COM(2020) 102 final and
COM(2021) 350 final)

Pharmaceutical Strategy (COM(2020) 761 final)

Renovation Wave for Europe (COM(2020) 662 final)

Soil Strategy for 2030 (COM(2021) 699 final)

Strategy for Plastics in a Circular Economy (COM(2018) 28
final)

Sustainable Blue Economy Strategy (COM(2021) 240 final)
Sustainable and Circular Textiles Strategy (COM(2022) 141
final)

Zero Pollution Action Plan (COM/2021/400 final) and SWD
‘Towards a monitoring and outlook framework for the zero
pollution ambition’ (SWD(2021) 141 final
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© Lead: Anna Lennquist
o ChemSec

WP4 Market Transition

Objective: to catalyse a market transition away from harmful
PM substances.

{,“chemsec

INTERNATIONAL CHEMICAL SECRETARIAT

4
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ChemSec PFAS movement
and business group

PFAS Movement
- Coorperations who pledged to transition away from PFAS

i reflex o | SCORETT SALMIG.  JECKYBENG - VITA+VERDE
CRAFT::- Ak reflex LYKS  Rusa . M WPEALL, VITALVE mgo

—"| stadium LA<%‘5TE ®m® ICA L|ND£7>V< Aequor _NILSON

. F Cenwvera
Pefis i Waie Jensco VINGA R
COoOop x TRANEMO \ ~ LEVI STRAUSS & CO. sier
. abacus’ o

cvine b EIE ko
f g | 'ND'TEX STIERNA MERTEN & STORCYK
Safety for lte Y BEAUTYCOUNTER & weatermusen ADVANSOR MxS
COOp muomo BESTSELLER E@ — =B bjérk and berries
ety lDUN ) cen EurEau

ELLOS GROUP  AlLiGO k= "L o INTERSPORT ICEBUG'
w elos Jotex STAYHARD home [ room ﬁDIDRlKSONS k z!‘éag Ba"in slav. NA-K DQ n,
OC g mem (x Presto

5 COMBaKK KappAhl @ ICANIWILL kRS OrganoClick
Bagnrelotulmen @ . mammur CELLBES BASE COCIasOhISOn TEXSTAR

@ zoundustries criweocn 2

ROYAL  FRISTADS (TRIGH) ISADOQA KHOUDINI Egl‘oul!gm ' GPBM Nordic Kingffsher
CGS: Bogans Axfood * )

Kid/HEMTEX

G,‘,yhound procuro'ror BIORN AXEN  ACO  CHEVALIER =& ARTILECT® B Brunngard ATUREPEDIC
& . ‘c%f%‘p%%j Bacher @ RALPH LAUREN m slugoavons €dafo FEIROL

r.._l-- '-----

, No to PFAS ' ’

J A S S S S S . A
CHEMSEC’'S CORPORATE PFAS MOVEMENT

ChemSec business group
- Reqgular discussions about
transitioning to safer chemicals

AN & COOp

D&ALL H&M Group

EurEau

BN SKANSKA

KING["SHER

SONY




Tools developed for Market Transition

{,"chemsec

e o e MARKETPLACE

§,"chemsec

Welcome to the

PFAS Guide Future-proof your business
Find safer alternatives to hazardous chemicals

PFAS chemicals are used in many product categories, even where you least Marketplace gathers a” green chemistry innovations in one
place, making it easier for companies to choose safer

expect it. The PFAS Guide can alert you to products likely to contain these

chemicals and give your company advice on how to phase them out.
solutions. Search advertisements of safer alternatives and

=) ™ connect with suppliers.
H W A B8 G
ase out Concern

Investigate Ph Regulation Sector

Howitworks  Find alternatives  Add alternative =~ Submit request  Terms & conditions  News  FAQ

https://pfas.chemsec.org/

https://marketplace.chemsec.org/

£ “chemsec

SIN LIST

SIN List helps you identify the most
relevant PFAS and other hazardous

Search, explore and
. substances to start substituting
S“bSt't“te It Now (before regulators make you) WP4

Don't let hazardous chemicals ruin your product httDS//Sl nl iSt.ChemseC.Org/



https://sinlist.chemsec.org/
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4.

Lead: Hans Peter Arp
NGl

WP5 Substance Grouping

Objective: To prioritize PM substances and substance groups on the
global chemical market for prevention and removal

NG Ll @Empa

LUXEMBOURG Materials Science and Technology

WP5
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250,000 7]
200,000 —
150,000
100,000

50,000

with CAS No. without CA

Cheminfomatics
at the core

Global Chemical Inventory -

database all chemicals registered for
production/import on the globe for prioritization
based on persistence and mobility (beta version)

>235,000

B only pre-registered
registered before the past decade
(including those with unknown

istration.d individual compounds
registration dates as a

with InChi(Key) /SMILES

(157896) (140933)
conservative measure)
registered in the past decade
(i.e.in commerce) organics
(137325)
179366
> total chemicals with
CAS numbers
(235323)
mixtures, sinorganics
polymers, (9385)
= UVCBs
(75384)
T~ others | {NOT categorized
(2043) withOUT (9525)
InChl(Key)/SMILES
>120,000 (16963)

[
No., confidential
but other identifiers  business
information

Wang et al. ES&T 2020

Chemical Stripes to visualize trends

Im'.-_." fhigh number of patents registered per

1'9 13 IEISCI 19?:0
!

yieor (WIFO)

ICII;D

2021

[ ]
e
eeves (NN THYD |
PFCIA-

CAS numbers registered per year

LA dainey o patEnes

Silent Spr
PigHAGIed per SIripe Aring

Rachel Carson

Stockholm comeention
Esting dates

20 Mio

10 Mio

Q

PFAS Tree to navigate PFAS on Pubchem (>7 million!)

https://pubchem.nchi.nlm.nih.gov/classification/#hid=120

PubChem Classification Browser

Browse PubChem: PFAS and Fluorinated Compounds in PubChem Tree

+ PFAS and Flucrinated Compounds in PubChem 7 »#
6,540,217
20,417,012
125,621
» PFAS and fluorinaied compound collections 2 2

7,497,118
26,943

21,410,924
¥ OECD PFAS definition 2 |~
v Organofluorine compounds 7 2~
¢ Other diverse fluorinated compounds = 7
1,789,296
¢+ PFAS breakdowns by chemistry | ?

» Regulatory PFAS collections | 7



https://pubchem.ncbi.nlm.nih.gov/classification/#hid=120

Substance grouping #1: Common

transformation products (persistent m0|ety)

« Transformation products from
A photooxidation, hydrolysis and metabolism
A more mobile than parents

TF e Methods:

« Literature transformation pathways

« BioTransformer (predicts metabolites

HO’@N
L i
é through rule-based and machine
o

=]

learning models)
« EnviPath (machine learning models)

l  Use cheminformatics to identify common,
ok preserved moieities (e.g. common end
Q) products)

R E o
3 OH >=/=
— F——F F—t—F
HO
|
0 (E)-2:2 FTUAL
2:2 FICA 22 FTAL

£ ) F——F
. -
>_§ >_>=o Er (
- al

CH
-2: R)-haloth:
(E)-2:2 FTUCA 29 FTOH (R)-halothane

(7)-2:2 FTUCA

(Z)-2:2 FTUAL

|

0O=5=0 o)
\NH
o]

o] Ccl
0 o]
o]
Tembotrione Flurtamone

E.g.: «TFA precursor group» precursors of the
vPvM substances Trifluoroacetic acid (TFA)

WP5



Substance grouping strategy 2: look for common
moeities of persistent and mobile substances

Benzyltrimethyl
ammonium

0.01-1 pg/L

\‘N{ CH;

H,C

0—§—0

1,3-Di-o-
tolylguanidine .1 -10 pg/L

w N
Y\@ =

-ionic or highly polar
-small in size

Trifluoromethane-
sulfonic acid
Up to 3 pg/L

Dimethylbenzene
sulfonic acid

Cyanoguanidine 1,3-Diphenyl

guanidine

-Strong bonds (C-F, C-Cl, cyclic, highly branched)

2-Acrylamido-2-
methylpropane
sulfonic acid
10-1000 ug/L

a cl) H,C —
S
0y cH
o

H,C [l
s—o

1

o

Adamantan-1-amine 3-Nitrobenzene

Up to 0.01 L sulfonate
P ho/ Up to 10 pg/L

metaolachlor
Up to 0.5 ug/L

o

0-
|

H'N'H
0=5=—0
0*4/@

o—=

p-Cumenesulfonate

Neuwald et al. ES&T 2022

Kiefer et al. Water research 196 (2021) 116994
Schulze et al. Water research 153 (2019): 80-90.
Neuwald et al. Water Research 204 (2021) 117645

3,5-Di-tert-butylsalicyliatdiazabicyclooctane

?_H 0.1-1pg/L 0.01-1 pg/L
0= =0
u° N
o N D
H'o
2,5-dichloro- Phenyl Triisopropanolamine

benzenesulfonic acid phosphonic acid borate
Up to 100 ng/L Up to 0.05 ng/L  Up to 40 ng/L

H
H
s 0

0

| | H
@=8=—0 0=—P—0
cl_ |.
0—-B8—0
/&/"\)\
Cl




Prioritizing PM
substance
groups

Mobile

Persistent

Phase 1 (Months 1 — 30) Pre-selected PM substance groups

REMOVE
(WPs 5, 6, 7)

iy

<

Removal is difficult

Substances: mobile PFAA R - PEBS and GenX recentl Monitored in test site areas
(PFBS, TFA); - cyclic PFAS F . y (Figure 1.3) and drinking
. n categorized as SVHC 0

(PFECHS); - small E under REACH water globally*
perfluoroethers (GenX) PEAS F - man known  and Removal requires expensive
Uses: fluoropolymer F unknowr)( PEAS  with treatment  like  reverse
processing aids, emulsifiers, F unknown hazards 0smosis or next generation
flame retardants, others3 A small PFAS, n=0-7 technologies.
Substances: N - Triazines interact to form | Monitored in pan-European
melamine ’ cvromazine RS nephrotoxic complexes. |and American water
evanuric acid y '| Triazines ‘ - Melamine STOTRE2 |surveys*42
U>;e3' N\ﬁN classification Permeable to most water

| . . -~ - found in banned |remediation technology (e.g.
=BT e s-irazines herbicides, like atrazine | activated carbon filtration).

. Benzo-1,2,3-triazoles

Substances: (-:oncen?rgtri% r;': @ e::;ifg monitored in surface water,
benzo-1,2,3-triazoles, 1,2,4- N Ne_ species) reported ir? low sludges and drinking water
triazoles Triazoles N7 e @ e (SP L P globally;*®  1,2,4-triazoles
Uses: — N= H9 appearing more frequently
anticorrosive agents, 12362 4 Trazoles . . in surveys*

. - alternatives available
fungicides . Water treatment methods are

with unknown hazards - e
ineffective.*>

Phase 2 (Month 30-60) Alternatives to Phase 1 groups and new PM substance groups

Proposed safer and sustainable
alternatives to pre-selected
substances

Extended list of Priority PM
Substances and Substance
Groups and their Alternatives

Production, use, PM assessment
and monitoring database
investigated for finding alternatives
or further grouping of additional
priority PM substances.

Hazard and sustainability
assessed for substances
and by-products from
water treatment or
environmental
transformation

Exposure modelled, and
remediation technology
performance assessed to
indicate suitability as
alternatives or PM
substance grouping.




Lead: Timo Hamers

WP6 Risk Assessment VU Amsterdar

Objective: To characterise and quantify impacts of
PM substances on human health and the
environment

\

W NG

Technologiezentrum
Wasser

AMSTERDAM ITEM DVGW

V U % \leIIIJ\I/EERSITEIT » " Researcn % Fraun hofe Y v

WP6



<€ £ QAL

response

External and Internal Exposure

¥V multi pathway exposure models
V¥V pharmacokinetic (PBPK) models

¥ 3

in vitro

EC,y EC, ECy
In vitro concentration (uM)

Effective in vitro
concentration

concentration

in vivo

time (t)

In vivo concentration (uM)

Plasma [tissue
concentration

Forward
dosimetry

<::] Emission <::J Air /

<::y Advection
<:| Mass transfer 1 |
Vegetation I l
: Top soil %

Drinking Unsaturatedzone
water

treatment

Saturated zone

<:-: m [ —
::\J> Velocities

Bank filtrate
rechatge of discharpe

Sediment

External
exposure

# TG ENVIRONMENTAL
@ RESEARCH

External
concentration

Z Fraunhofer

ITEM
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Hazard assessment toolbox and risk
matrix

e e e

Normalized steroid production

g 150 TFMSA
o
solvent control - :
x 100 o
atrazine - =
o .
2 high
desethylatrazine S 50+
2
ametryn = P
=
T T T T T 1
PFOS- 0.1 1 10 100 1000 10000 . .
C,uMm Direct action
tetraconazole - - . -E .
© Uncertainty
bitertanol 4 g (exposure and/or hazard)
I
fenbuconazol 1 PFBS No/low concern
b | I 150+
ebuconazol - =
o
2
=]
cyproconazole - ;
N
difenoconazole
P Exposure ig
©°
propiconazole 1 . E 50
=
paclobutrazol 4 by
£
triadimenol 4 . 0 T T T T 1
T T T T T T T T T T T 0.01 0.1 1 10 100 1000
N
F ' FFF TS TP E C,um
S & & O & & &£ & ’ -~
& & & ds? & 9 &
CELE & & &
¢ dzﬁ‘ & & N o.‘:\o
&
o N
log, (fold change)
-6 -4 -2 0 2 4
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Normalized steroid production

Prioritization of
triazines and triazoles

desethylatrazine 4

as groups

PFOSA
. . . . etraconazole o
Triazines and Triazoles can be recognized as N“x “
persistent and mobile by both methods: ( W prerianel]
fenbuconazol 4
M. =N
- Stable triazine end product — melamine ~ tebuconazol .
(STOTRE 2) s-Triazines cyproconazole <
- Tetraconazole, Bitertanol, Fenbuconazole difenoconazole-
& Tebuconazole metabolize to 1,2,4- ropiconazoe ]
trIaZOIe paclobutrazol o
- i —tri N N
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ldentify emerging PM substances using Effect Directed Analysis

TTR - binding response to fractionated extracts of water samples TTR - binding response to fractionated extracts of water samples
in reversed-phase mode in HILIC mode
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Timur Baygildiev, VUA
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Lead: Marcel Riegel

WP7 Technical Solutions DVGW-TZW

Objective: to demonstrate how and if legacy and
prioritized PM substance pollution can be remediated

DVEW 1ZW - nNiva-

Technologiezentrum , .
Wasser Norwegian Institute for Water Research UNTVERSITY- OF THE ATGEAN
CHALMERS

YN A

4.
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Developing passive sampler for PFAS
and PMT/vPvM monitoring

G-TIP 7 N j

MPT [etn EIGdT /PES Sampling cell with small
Sorbent sandwiched  Sorbent enclosed mér;%?:n/e 2 sorbent opening for sampling
between two in microporous PE (~ 3 cm?)

2
membranes (~ 40 cm?) tube (15 cm?) gel layer (3.14 cm?)

Testing for ultra-short chain and total PFAS

37181-39-8 & 1493-13-6 Perfluoromethanesulfonate (TFMeS)
108410-37-3 & 354-88-1  Perfluoroethanesulfonate (PFEtS) EVOLUTE® EXPRESS ABN (biotage.com)
110676-15-8 & 423-41-6  Perfluoropropanesulfonate (PFPrS) -
45187-15-3 Perfluorobutanesulfonate (PFBS)
76-05-1 Trifluoroacetic acid (TFA) leﬂ
422-64-0 Perfluoropropanoic acid (PFPrA) Reswagiion dnaiiias lor el Resare
375-22-4 Perfluorobutanoic acid (PFBA)

lan Allan, Emma Knight

Report coming soon!


https://www.biotage.com/polymeric-spe-abn
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Pilot scale testing of water treatment
solutions to PFAS and PMT substances

static mixer

)

=P

e — <X

O;
contact
tank

N

~—

gravel filtration

deacidification

clo,
corrosion
inhibitors

1

intermediate

""""" ! 1
-------- + I 1
rrrrrr I I
‘‘‘‘‘‘‘ I I
...... tee 1 ' supply water tank
''''' Y4t 1 1
»»»»»»»» 1 ?
[Ha & = 2 2 ) 1 1 I
1
i

pumping measurement of pH,
station GAC chlorine, turbidity,

conductivity, temperature

Rauental, Germany WTP
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Coupled AC with regenerative ion-exchange
and electrochemical degradation

Removal of Removal of
long-chain PFAAs short-chain PFAAs

Feed Activated T Drinking Water N
Carbon J

Regeneration

. NaOH
Process objectives:

* Prolonging run time of AC
* Long use of lon Exchanger (IEX) FEzaSisdelai=llaliale Electrochemical
—>Reduced material costs regenerate Degradation of PFASs

- Avoid toxic by-products v

—>Compare with ozonation, reverse osmosis, nanofiltration




Investigating soll sites

Géckener etal.
Environmental Sciences Europe (2022) 34:52
https://doi.org/10.1186/512302-022-00631-1

@ Environmental Sciences Europe

Test Site 1: The Rastatt case

terminal [commeNT ———— OpenAcess
W Rastatt/Baden-Baden, Southern degradation SRR Open Access
German ®

Area > 1000 ha products Digging (-:Iee!o—lmpl-ementatlop,

Media Agricultural fields: sofl, 1 on standardisation and interpretation

contaminated groundwater that is used for T
i - : {H—{ of a total oxidisable precursor (TOP) assay
production, agricultural plants, contamlfp;ted Pak within the regulatory context of per-
fish (fishing by anglers is paper-tiber . .
forbidden in some lakes), human biosolids and pOIyﬂuoroaI kyl SUbStanceS (PFASS) n SOII
blood (residents show up ) (mixed with Bernd Gockener!”, Frank Thomas Lange?, Lukas Lesmeister?, Emine Gokge®, Hans Ulrich Dahme?,
significantly higher PFAS levels in /4 (—"“ compost) ! Nicole Bandow® and Annegret Biegel-Engler
blood.) Vs N D /s

Pollutant Short- and long-chain PFASs (as e 1;“ .

well as pesticides and their
metabolites)
Source of Soil amendment with PFAS
pollution contaminated paper-fiber
biosolids (mixed with compost)

Abstract
Over the past decades, thousands of different per- and polyfluoroalkyl substances (PFASs) have been produced and l
on agricultural land

. Scale of Local ‘h nw

problem \ DVGw Technologiezentrum

Wasser

\
\
groundwater  §

A<

2

4 * PFAS analytics of soils

* Influence of drying and milling
* TOP assay
 Source of groundwater/drinkingwater

4.
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Sludge Treatment for PFAS/PMT removal
using hydrothermal carbonization (HTC)

Prevent

Remove

>

https://youtu.be/3zSUVvLUvNE?si=K4I8N6PdoByMws94

Developing a pilot hydrothermal carbonization plant in Mytilene Greece



https://youtu.be/3zSUVvLuvNE?si=K4l8N6PdoByMws94

WP8 Dissemination &
Communication

News About v~ Preven t v Prioritize v Remove v Resources v Events v Subscribe Zer\_}PM

Webinars

Science-policy webinars

D
-
°

Workshops

»
[ J

Summer school
. e + more

Lead: Sarah Hale
DVGW-TZW

Website: https://zeropm.eu/
LinkedIn: ZeroPM

Youtube: @ZeroPM-H2020 (>70 videos!)
Spotify & Apple: ZeroPM (podcasts!)
Twitter/X: zeropm h2020

Mastadon: @ZeroPM@mastadon.social

ZeroPM - H2020 A St
@ZeroPM- H2020 181 subscribers 71 videos =
The official channel of the H2020 research project ZeroPM: Zero Pollution .. >

v;:

zeropm.eu

HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT

Latest Oldest

SETAC Europe 2022 Keynote- Hans Peter H. Navigating over 6 million PFAS! A walk Science-Policy Webinar #3 ARChIE - the
Arp: Reducing Pollution of PMT Substance... through the PFAS tree with Emma... ian Regulatory Chemil i



https://zeropm.eu/
http://www.linkedin.com/company/zeropm
https://www.youtube.com/@ZeroPM-H2020
https://open.spotify.com/show/0AJ7rkTdoi4xRbh2HLopsE?si=5cbac692a1624045&nd=1
https://twitter.com/ZeroPM_H2020
https://mastodon.social/@ZeroPM
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Anna Lennquist  Jonatan Kleimark

ZerO

WEBINAR ANNOUNCMENT

Do you use PFAS in your business?

The PFAS Guide will help you find out.

Date: 14t September 2023
Time: 12.00 - 13.00 CET

Registration: https://zoom.us/webinar/register/WN_njPQ_UsKRJGqZHXvOvbZlw

PFASGUIDE e R
M . f d . t t htt // / / Welcome to the
ore INTO and registration. pS.//zeropm.eu/news -
J | | PFAS Guide

PFAS chemicals are used in many product categories, even where you least
expectit. The PFAS Guide can alert you to products likely to contain these

i and give your dvi how to phase them out.
h VW A 8 G
Investigate Phase out Concern Regulation Sector


https://zeropm.eu/news/

OPM -

Website: https://zeropm.eu/
LinkedIn: ZeroPM
Youtube: @ZeroPM-H2020 (>70 videos!!)

!

) ~ Fraunhofer H
Spotify & Apple: ZeroPM (podcast!) = NIVA il
@wl&% eeeeeeeeeeeeeeeeeeeeeeeeeee X EmBOURS =
Twitter/X: zeropm h2020 O R
. (ks = wniversitat U l szIJ\EERSITEIT
%‘I:I?l%lé}l}soilg}rfl wien B:ln n‘ggsta mt VU % AMSTERDAM

Mastadon: @ZeroPM@mastadon.social

This project has received funding from the European Union’'s Horizon 2020
research and innovation programme under grant agreement No 101036756.

Contact: hans.peter.arp@ngi.no


https://zeropm.eu/
http://www.linkedin.com/company/zeropm
https://www.youtube.com/@ZeroPM-H2020
https://open.spotify.com/show/0AJ7rkTdoi4xRbh2HLopsE?si=5cbac692a1624045&nd=1
https://twitter.com/ZeroPM_H2020
https://mastodon.social/@ZeroPM
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