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5 main objectives...

1 - Dev elopment of robust sampling and analytical protocols and techniquesto evaluate
any type of PFAS contamination (quantify the totalamount of PFAS)

2 —to dev elop monitoring methods and transport models in soil, groundwaterand
sediment

3 - to design and test in 4 different sites innov ative remediation technologies that have
shown promising results at a smaller scale

4 - to dev elop methods for guantitative risk assessments

5 -to develop a code of practice/guidelines on PFAS remediation and to provide a
replication and transfer plan

...to be achieved in 5 years (2022-27)



Experimental PEC

WP3, Task 3.2 RISK MITIGATION FOR GROUNDWATER

to design and develop aTRLé pilot based on PhotoElectrocatalytic Oxidation
process and test it with PFAS contaminated groundwater at the Veneto case study




The PFAS Contamination in Veneto Region (2013- n.a)
MAIN FIGURES

« Source identified in 2013: MITENI spa (PFAS producer)
+ source max concentration as Sum PFAS: 250-750 ug/I

+ plume longitudinal length: > 40 km

W 488966
W 228653
W 106923

* plume transversal width: 4-5 km LE
+ plume vertical depth: > 100 m

* plume area (Sum PFAS> 0,5 ppb): 150 km2
» static water volume polluted : > 100 M m3
+ drinking water demand : 30-40 M m3/y

+ plume age: > 50y

+ observation period: 11 y (2013 - 2024)
 number of lab analysis: > 150.000

+ exposed population (red zone): 140.000

« economic cost for corrective >> 110 M EUR

+ time for remediation of the source site: > 10y . m

Agenzia Regionale per la Prevenzione
¢ Protezione Ambientale del Veneto

+ time for reasonable natural attenuation: > 50 y 2o

« time for complete recovery from pollution: n.a



The PFAS Contamination in Veneto Region (2013- n.a)
RISK MITIGATION UNDERTAKINGS (from the drinking water point of view)
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At the source of contamination site
* Plug-in of the Pump&Treat system

« Removal of confaminated industrial
waste at the river’s banks (2016)

Drinking water supplies

e Closure of contaminated boreholes
» Set up of new GAC units

* Inferconnections with alternative
sources

* Enviromental monitoring and
characterization
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SCALIGERI PUMPING SITE — —PFOS+PFOA — —sum of other PFAS  — — sum of PFAS

LIFE CAPTURE in Veneto

Current undertakings : \\ T
« Revamping of borehole (close
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concentrate the contfaminated

water

» Design and installation of

combinedtratement
RO + PEC + GAC/Resins filters




Experimental:
LIFE CAPTURE PROJECT

WP3, Task 3.1: RISK MITIGATION FOR POLLUTED SOIL

Soil foam fractionation (to extract ~ 90% of PFAS)
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BIO
AOP

GAC

Treatment train for the resulting foams

WP3, Task 3.2 RISK MITIGATION FOR GROUNDWATER

AOP based on Photoelectrocatalytic Oxidation
Filtration on granular activated carbon




Photoelectrocatalytic
freatment of contaminated water
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Experimental:
LIFE CAPTURE PROJECT

WP3, Task 3.2 RISK MITIGATION FOR GROUNDWATER

AOP based on Photoelectrocatalytic Oxidation

Filtration on granular activated carbon II



WP3 - Groundwater from
Veneto region
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WP3 - Groundwater from
Veneto region
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WP3 - Groundwater from

Veneto region
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WP3 - Groundwater from
Veneto region

Y.P. Peng, H. Chen, C.P. Huang, Appl CatalB. 209 (2017) 437—-446.
https://doi.org/10.1016/j.apcatb.2017.02.084.
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Experimental:
LIFE CAPTURE PROJECT

WP3, Task 3.1: RISK MITIGATION FOR POLLUTED SOIL

Soil foam fractionation (to extract ~ 90% of PFAS)
Treatment train for the resulting foams “

AOP



WP3 - AFFF-contaminated —mm~fl-

BIO
process water
Influent: AFFF (10 mL/L) spiked municipal water PEC P, PEC P,
after biological ’rre-ofm-enf, withdrawal of Chemicals  cConcentration Concentration
supernatant and filtration
(ng/L) (ng/L)
COD: 41.6 +10.47 mg/L PFBA 0.355 0.445
: . PFPeA 0.18 0.24
N° of target fluorinated species: 50 -
PFHXA 1.35 1.7
PFHPA 0.108 0.265
HPFO-DA 0.035 0.0065
4:2 FTS 0.11 0.13

Influent compositionin
PEC reactor 6:2 FTS 32.5 44.5



WP3 - AFFF- con’rqmlnated-n@r-»“-

process water
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WP3 - AFFF- con’rqmlna’red-n@r-»“-
process water
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WP3 - AFFF- con’rqmlnated-n@r-»“-

process water
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WP3 - Groundwater from
Veneto region
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WP3 - Conclusions

/ Conclusions \

« PEC allows degradation of PFASs.

« Reaction mechanism: fransient formatfion of
shorter-chain PFASs.

« Degradation efficacy depending on the nature
and quantity of PFASs.

« Process water: indirect evidence of high levels
untarget PFASs.

* Preliminary OPEX (lab scale) comparable to the
most efficient techniqgues for PFAS degradation.

« PEC suitable as quaternary/polishing step in WWIPs
and GWIPs.




WP3 - Outlo

ok

Outlook

Engineering of PEC reactor & buiding of pilot plant
(2-5 m3/h, >50%removal)

Integration with the other technologies (FF, bio,
GAC/resisns)

Travel all around Europe to test different water
matrices




THANK YOU FOR YOUR
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paolo.ronco@viacqua.it
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