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Van probleem naar oplossing

* (very)Persistent Mobile Toxins (PMTs): Wat zijn dat?

e PMT & stortplaatsen

* Wat kan ons helpen hiermee om te gaan?




(V)PMTs

(very) Persistent (very) Mobile Toxins zijn stoffen die:

* (bijna) niet afbreken
* makkelijk verspreiden (lucht/waterfase)

e schadelijk zijn voor mens en milieu

« moeten worden geregistreerd in REACH (Registration,
Evaluation, Authorisation and Restriction of Chemicals)

 Worden vastgelegd in NORMAN Database System

Network of reference laboratories, research centres and related
organisations for monitoring of emerging environmental

substances
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MICROPLASTICS TO FISH TOUS

The PROMISCES project has received funding from the European Union’s Horizon
2020 research and innovation programme under Grant Agreement No 101036449




PFAS

* ca. 6000 geregistreerde verbindingen PEAS zit overal
" . ” . Poly- en perfluoralkyl- In deze stoffen zijn Waar zit PFAS in?
* “forever chemicals” — (bio)accumuleren stoffen (PFAS) zijn door S aaneengeschakelde  peyc r
de mens gemaakte D koolstofatomen b dls verwsr A
. stoffen dievan verbonden met fluor- wraatr; r:flsetrgtr; n?:l' g glr 033 char
e toxisch Rgil::ﬁl{ygt - ) ala)tort?ez.' . zoals ant:(—laadnbakgalr(men,
€ binding tussen tapijten, kleding, bakpapier,
voorkomen. a deze atomen is z0 sterk, cogr!netica, lak egn ver1P ofp
* vnl. transport door lucht en via waterfase , o . o Twmlisabeiauiisiien
Waar komt PFAS vandaan? PFAS in afgegraven grond
PFAS-producerende  Inzet Vliegvelden/ Overal waar met PFAS besmette grond
en verwerkende brand-  militaire oefen- wordt afgegraven, gelden strenge regels
industrie blus- terreinen voor de verwerking ervan.

schuim

Stort-
plaatsen

bron: rivm / rijksoverheid ANP




PMTs & stortplaatsen

e PMTs worden ook in stortplaatsen %‘ Environmental Pollution
aangetroffen! Fisrvies D
e \anuit literatuur o.a. in Duitsland en USA Organic contaminants of emerging concern in
leachate of historic municipal landfills %
* EMK terrein in AVI-bodemas e gy i it St S 5 s s
* Onderzoek Expertisecentrum PFAS: Tabel 6 Relatieve bijdrage PFOS en PFOA
stortlocaties Drechtsteden PFOA (%) PFOS (%) % Overige PFAS
Ocfenlocatie 1 70 29
Blusincdent 3 38 55
Industrie 5 53 3
Luchtdepositie 57 0 3
Metaal 8 70 22
AWZI/RWZI a0 5 55
Stedelijk 23 18 55
Stort 78 1 21
Alle locaties
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Wat kunnen we er aan doen?

‘;’f‘, PROMISCES Home  Projectv  Aboutus>~ NewsandEvents Media~ Results Subscribe

PROMISCES

Preventing Recalcitrant Organic Mobile Indéstrial chemicalS for Circular Economy in the Soil-
sediment-water system

The increasing water consumption and the impacts of climate change reinforce the need for industrial
water reuse and sustainable circular business models.




Doel

PROMISCES aims to increase the circularity of resources by overcoming barriers associated with the presence of PM(T) substances in the soil-sediment-water system. To
reach this overall goal the main innovation and research objectives are:

‘m

Enhance the ability to detect and monitor iPM(T)s v

Improve the predictability of persistency and mobility of iPM(T) v

Improve assessment and management of human health risks associated with the exposure

to PFAS and iPM(Ts 2

-
4 Provide risk management solutions v
Provide innovative approaches to prevent and manage the occurrence of iPM(T)s in circular R

economy routes




12 Meuro projectkosten, looptijd 42 maanden.

f PROM | SCES 27 partners uit 9 landen (FR, DE, PL, NL, ES, AT, BG, IT, HU)
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CE-routes
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PROMISCES CE routes
Semi-closed water cycle (Route A)
Wastewater reuse (Route B)

Nutrient recovery (Route C)

Material and energy recovery (Route D)

Groundwater and soil remediation (Route E)

Treatment
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Technological innovations

Industrial & Demand Demand  Policy makers
resource management & authorities

of soil, sediment,
water, DW, WW Systemic and circular integration Input to future

A Pt ot e Co et policies &
Input to safe circular standardisation

economy Supply Supply
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WP5 Decision Support Framework for risk management of PM(T) in a circular economy §

WP1 Analytical & toxicological developments and derived monitoring strategies

T1.1: New Analytical methods for PFAS and industrial PM(T) chemicals
T1.2: Non-specific analytical approaches for organic pollutants
T1.3: Methodologies for toxicological assessment and regulatory tools
T1.4: New monitoring concepts and global monitoring strategies

Task 5.1: Designing the decision support framework (DSF) in CE
Task 5.2: Identification of PM(T) areas of concern & prioritisation of action
Task 5.3: Solutions in the whole life cycle of chemicals ﬁ
Task 5.4: Zero Pollution strategies for safe reuse of resources
Task 5.5 : DSF in field replicability check

Task 5.6: Recommendations for relevant EU policies & actions

WP7 Project Management & Caordination/

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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Case Studies

The project implements 7 case studies to test novel technologies under real-life conditions. They address five
different scales in six European countries.

™

rcular economy routes in the soil-sediment-water system at

@ Berlin (Germany)

@ Vienna (Austria) to Budapest (Hungary)
@ Barcelona Province (Spain)

@ Ancona (Italy) & Sofia (Bulgaria)

@ Ancona (ltaly)

@ Orléans (France)

@ Northeastern Spain

The PROMISCES project has received funding from the European Union’s Horizon
2020 research and innovation programme under Grant Agreement No 101036449




PROMISCES .
Innovative landfill leachate treatment Ancona

(Italy) & Sofia (Bulgaria)

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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Doel Innovative landfill leachate treatment

De casestudy heeft tot doel een innovatieve benadering te ontwikkelen voor de behandeling van
percolaat van stortplaatsen die een verontreinigingslozing van bijna nul kan bereiken en
tegelijkertijd een veilige terugwinning van hulpbronnen mogelijk maakt.

Onderzoek naar PFAS in conventionele percolaatbehandelingsinstallaties voor stortplaatsen zal
helpen om mogelijke besmettingsroutes naar het milieu te identificeren en om corrigerende

maatregelen te plannen.

Inzet van membraanfiltratie, co-pyrolyse en plasmabehandelingen. In het bijzonder zal percolaat
van stortplaatsen worden behandeld door omgekeerde osmose (RO) en nanofiltratie (NF) op
proefschaal om de ecologische en economische duurzaamheid van membraantechnologieén
voor het verwijderen van PFAS te beoordelen. Pyrolyse- en plasmaprocessen zullen worden
getest om rioolslib en percolaatconcentraat te behandelen, waarbij de mogelijkheid van
terugwinning van hulpbronnen wordt geévalueerd.




Taak 4.4 PFAS verwijdering tijdens percolaatbehandeling van stortplaatsen

Subtask 4.4.1 - Massabalans van PFAS transformatie tijdens conventionele full-scale
percolaat behandeling (UNIVPM, ACEA, UNISOFIA) — FULL SCALE

Subtask 4.4.2 — Vergelijking van reverse osmosis (RO) en nanofiltration (NF)
behandeling van percolaat (UNIVPM, ACEA, SIMAM) - PILOT SCALE

Subtask 4.4.3 - Beoordeling van verminderde biologische activiteit tijdens de
behandeling van percolaat op stortplaatsen (UNISOFIA) - LABORATORY SCALE

Subtask 4.4.4 - Co-pyrolyse behandeling van concentraten en slib (UNIVPM, ACEA,
SIMAM) - LABORATORY SCALE

Subtask 4.4.5 - Plasma behandeling van concentraten en slib (UNISOFIA) -
LABORATORY SCALE



Mass flow analysis during leachate treatment — Full scale

/ Full-scale plant for leachate treatment \

Leachate Coag-Floc- Biological . Ultrafiltrati
. Settling
Clarif stage on

water

valorization

Sludge
dewatering

[ RO concentrate]

A 4

[Waste CER 190814 J C) /" Innovative approach enabling resource recovery I

Laboratory scale study

Pyrolysis
RO leachate concentrate VS
and sewage sludge treatment
mixture

J

Legend/notes:

O Sampling for PFAS, TOF and TIF

Resource recovery
(char, gas, bio-oil) 17



Comparison of RO and NF to treat landfill leachate — Pilot scale

RO Pilot Plant NF Pilot Plant
ﬁ ROl ﬁ_ NF | |
| RO2 ' | ol RO2 '
Alternative second RO stage | * Alternative RO stage for I :
[ concentrate treatment

Goal: Provide practical information on the opportunity to use RO or NF to treat
landfill leachate (LCA — LCC analysis).



Pyrolysis experiments - lab scale

Sewage
Pyr0|ySiS The reactor includes

- > D
sludge [ ryer } \
accessories for

leachate concentrate and
: products recovery
sewage sludge mixture d gas treatment
RO/NF an
O/ — | Evaporator
concentrate

Goal: Evaluation of Co-pyrolysis of Landfill Leachate Concentrate and Sewage Sludge Mixture as

sustainable treatment for landfill leachate. Specific objectives are the evaluation of toxic
destruction/reduction (e.g., PFAS) and the recovery of values (bio-oil, char, gas)



Scaling up and TRL of plasma technology

Plasma source and max power Type of reactor TRL

A. Microwave plasma torch 0-200 W  Batch Different power

Different treatment time

B. Surface Wave plasma source 0-200 W  Batch Different power

Different treatment time

C. Surfaguide plasma source 1kW Batch Different power

Different treatment time

Continuous flow Validation

D. ICP 1-5kW Continuous flow Validation

20




The WWTP of the Solid waste
treatment plant of Sofia

o
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Automation

Approach for study of activated sludge intoxication

——
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Sampling
v" During normal
treatment process
v" During critical situations

Indicator system/
biological control

A

mol 1]

fluorescence
Study of dead/live ages
bacteria and their
metabolic activity
Digital analysis of the

images

21



The methodology: New indicator technology for testing of the toxicity of the non-biodegradable complex
in the wastewater treatment technologies of the leachate

* Shows the quantity/number of the live cells and the dead cells
* Shows the metabolic activity of the living cells
* Based on fluorescent staining coupled with the activity of the bacterial enzymes

* Can be applied for investigation of the toxicity related problems and achievement of non-toxic environment

Activation of the
Pseudomonas
aureofaciens AP9
during model
detoxification

/in red are
depicted the
active bacterial
cells/
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Volg de resultaten via de website:
www.promisces.eu en/of schrijf jezelf in voor de
nieuwsbrief!

Contact:
Hans Groot
Hans.groot@deltares.nl
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