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f;PROMISCES
- PFAS en de waterketen - tsja..

‘De forever chemicals’
‘Ze zijn schadelijk en zijn overal’

‘Je vindt ze vaak in deze producten’

" PRODUCTS
THAT CONTAIN

Maar hoe nu iets preciezer?

The PROMISCES project has received funding from the European Union’'s Horizon
2020 research and innovation programme under Grant Agreement No 101036449
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https://online-learning.tudelft.nl/

3
TUDelft FIND COURSES ~ LEARNING ONLINE ~FORBUSINESS  HELP & SUPPORT LOGIN

Mathematics, Statistics & Data

Analysis Nanofiltration and Reverse Osmosis in

Water Treatment

Mechanical Engineering

Learn about these increasingly important technologies in the

hysics and Chemical Engineerin " Ly / ;
Fgslos Sad Rl production of drinking water, industrial water treatme...

® Professional Education Course 8 7 weeks

Course type

Free Course (MOOC)

PFAS - Persistent Micropollutants in the
Water Cycle

Learn about the origin of per- and polyfluoroalkyl substances, their
toxicity, regulation, and environmental impact. Exp...

. Professional Education Course

Online Academic Course

Program FESSUN .
[ Starts Oct 15, 2025 ® Professional Education Course B 6weeks

Z RESET FILTERS

High-Rate Anaerobic Wastewater
Treatment

Learn the principles, potentials, reactor concepts, and
troubleshooting techniques for anaerobic wastewater treatment.

B Starts Oct 22, 2025 ® Professional Education Course B 6 weeks
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PROFESSIONAL EDUCATION IN PERSISTENT CHEMICALS

ProfEd 1:
PFAS in de waterketen
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Doelgroep; wat gaan ze leren?

Water professionals in de breedste zin

Deze cursus wil een echte introductie geven in het onderwerp:

Wat zijn nu precies deze 'forever chemicals’

Waarom zo problematisch voor mens en milieu? 1. Introduction
i 2 — |
Hoe zijn de stoffen te analyseren~ 5 PFAS in water cycle
Wat is het verschil tussen separatie en destructie? .
, <) Analytics
En hoe kunnen deze stappen worden bereikt?
4. Separation techniques
5. Destruction mechanisms
6. Combining treatment trains
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/es-weekse cursus

In elke week:

= Knowledge clip 8-12 min

= Voices from the field max 12 min
= Zelfstudievragen per onderdeel
* |ndividuele en groepsopdrachten 2 grotere

=  Geschreven hoofdstuk als begeleidende tekst

Principles of Analysis for PFAS

LC
Separation
—

B v |

Dislikes water
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Definitie, kenmerken van PFAS

= Per and poly fluoro alkyl substances: -CF;, -CF,

= Short [<6C] & long chain PFAS [>7 C]; ultrashort [tot 3C]
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Sulfonzuur SO;H groep: PFSA
el i Carboxylzuur: COOH groep: PFCA
FosforzuurPO,H group: PFPA
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PFAS Stamboom
_— Fluorotelomers

— PER-FAS —

——  PFOS: C4PFSA

PFAS — ——  PFOA: C;PFCA

- Fluoropolymers
. —1 PFPE
- Side chain fluorinated polymers
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PEMI1p 2024 Week 3 3 PFAS sampling dos and donts video

https://www.youtube.com/watch?v=JdNKn10ZQeO
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Scheidingstechnieken
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PREMRRER carbon is great .... But...

GAC - 10 min EBCT min

12 / Short chain PFAS

Slaan snel door

"
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15 =~ —— PFBS (300 g/mol)
§ 0.6 ——PFHpA (364 g/mol)
S ——PFPeS (400 g/mol)
£ /’ ——PFOA (414 g/mol) Long chain PFAS later; nog
© 04 —— PFHXS (400 g/mol
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/ ——PFDA (514 g/mo
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_Gewenste eigenschappen:

~ Selectiviteit voor PFAS in complexe matrices (ionen en andere organische stoffen)

| Scheiding van PFAS met een korte keten

Regeneratiemogelijkheden (idealiter ter plaatse, laag afvalvolume)

Levensduur van het materiaal (veel regeneratiecycli)

Granulair, poreus materiaal voor reactoropstelling met vast bed

- Duurzamer dan GAC, dat wel short-chain PFAS afvangt
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Destructietechnieken

PFAS in
water
source

PFAS
production

\ 4

PFAS into
drinking
water

Pyrolysis

A 4

A 4

Concentrating PFAS

in a smaller stream

J Product use

PFAS into
wastewater
cycle

A

Destruction of
(upconcentrated)
PFAS

Fluoroalkanes and Fluorocarbons
(e.g., perfluoroisobutylene)
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Hoe en waarom?

Direct S Doelen: .

Hidrothermal irradiation o\ usis 1. 100%.defIHorer|ng
l ¢ 2. Effectief bij brede range PFAS
) - 3. Hoge energie-efficiéntie
Mechano- - Electro- 4. Effectief in verschillende watermatrices
chemical - - chemical 5. Groen proces
momat ® 1 somicat
ermal Sonication
Emerging
technologies
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Bekende technieken; let op matrix!

" |ncineratie, pyrolyse

= cAOP

= Superkritische water-oxidatie
= Sonotreatment

" Plasmatreatment
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ject has received funding from the European Union's Horizon
ovation programme under Grant Agreement No 101036449
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Preventing Recalcitrant Organic Mobile Industrial chemicalS for Circular
Economy in the Soil-sediment-water system
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