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Why Soil is the Key to Solving the PFAS Problem

PFAS Mass

= ~80% of PFAS mass is trapped in soil (especially in
source zones: airports, firefighting sites, military, .

factories)

= PFAS bind strongly to soil and pore water
— long-term reservoir & continuous release

H Air B Water m Soil

= Current efforts focus mainly on water treatment
— but that only treats the symptom

= Soil is the source: addressing it is the only way to cut
emissions at their origin

& PFAS molecule [JSoil vapor M Pore water [ Soil aggregate

Ignoring soil = shifting the cost from polluters to society




PFAS Soil treatment — State of the Art
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Case study: Korsor (DK) = Y
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How it works: 400°C to release — 1400°C to destroy
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Why it works? PFAS are volatile above 350°C

PFBA (PFCA) : 120°C
C4-C8 (PFCA) : 121 - 192°C
HFPO-DA (PFECA) : 129-145°C
PFHXA (PFCA) : 136 - 168°C
4:2 FTOH (FTOH) : 138°C
PFPeA (PFCA) : 140°C
PFBSA (FASA) : 163-210°C
GenX (PFECA) : 173-188°C
6:2 FTOH (FTOH) : 174°C
6:2 FTCA (FTCA) : 175-193°C

PFHxSA (FASA) : 195-213°C
EtFOSA (FASA) : 196-247°C
MeFOSA (FASA) : 198-227°C
8:2 FTOH (FTOH) : 202°C

PFNA (PFCA) : 203 - 222°C

MeFOSAA (FASAA) : 204-327°C

EtFOSAA (FASAA) : 204-343°C

PFHpS (PFSA) : 206-226°C

C4-C8 (PFSA) : 210 - 249°C
PFOSA (FASA) : 210°C

PFDeA (PFCA) : 219°C
6:2 FTSA (FTSA) : 219-258°C
10:2 FTSA (FTSA) : 220°C
FOSAA (FASAA) : 222-319°C
PENS (PFSA) : 224-251°C
PFDS (PFSA) : 224-255°C
PFTrDA (PFCA) : 224-261°C
8:2 FTSA (FTSA) : 224-265°C
PFPeS (PFSA) : 225°C
10:2 FTOH (FTOH) : 228°C

PFDOA (PFCA) : 247°C
PFOS (PFSA) : 249°C
PFTeDA (PFCA) : 270°C
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PFHpA (PFCA) : 175°C
5:3 FTCA (FTCA) : 181-199°C
PFOA (PFCA) : 190°C

PFBS (PFSA) : 211°C
4:2 FTSA (FTSA) : 216°C
PFDA (PFCA) : 218°C

PFUNA (PFCA) : 238°C
PFHxS (PFSA) : 238°C

Ineris 2023

+ aemers’
technelogies



Haemers Technolagies nronertv & confidential information

PFAS thermal mineralization: Why 1400°C matter

Degradation to short chains

Incomplete
destruction

Complete
Mineralization

zone

FEP: 200-400°C
FTOH : 200 °C-800 °C

PFSA > 400-450°C
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PFOSB: 100 °C-=500 °C PTFE : 250-500°C PFOS : 480 -600°C
PFOA : 150°C PCTFE > 250°C HFP (£5HF;) > 640°C
PFCAs (C8-C11) : 150°C-300°C PFAE : 301-389°C PEC > 800°C
PFDA : 200°C PVF> 350°C n-CsF,, > 840°C
PFCA : 200-250°C n-C¢F,, > 400-450°C C,F >900°C

CF, > 1 400°C
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Results: Protocol — all results are good

e Direct soil sampling
¢ Leachate tests

* OTM 45
. OTM 50 SCAN ME

e XAD

e Before reburn

e After reburn

o After GAC

e Temperatures in burners

GAC

e Direct sampling after 2 batches
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Heating
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Results
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* Onsite heating
* 12 to 14 days treatment time
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Take-home message

Source
removal

Fast and I\\icl)a;\:gl;e
predictable :
ustainable
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https://www.facebook.com/Haemerstechnologies/
https://www.instagram.com/haemerstechnologies/
https://www.youtube.com/channel/UC7tF91bPVQ2Hv6Xrc7mAHgg
https://twitter.com/HaemersTech
https://www.linkedin.com/company/haemers-technologies-group/
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