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Full scale SAFF20 pilot
demonstration plant

SAFF - Surface Active Foam Fractionation technology, created by
OPEC systems.

A sustainable treatment method for PFAS contaminated water,
using only air and electricity

Robust treatment method not affected by other pollutants such as
metals or organic substances, particles, pH, nutrients or other
water chemistry.

SAFF uses the air bubbles physiochemistry in combination with the
surface activeness of PFAS moecules to move them out of solution
and into a removable foam

Hydrophobic tail

W Hydrophilic head

SCENARIOS - H2020 G.A. 101037509




Full scale SAFF20 pilot e"wtech i
demonstration plant , ¥:5y SCENARIOS

Milj6 & tefnik

SAFF Treatment process work in 2 or 3 steps depending on model.
SAFF20 offers 2 fractionation/concentration steps
SAFF40 offers 3 fractionation/concentration steps
Primary step: 10 x inital concentration

Secondary Step: 1500 x initial concentration
Tertiary Step: 500-200 x initial concentration

Other known PFAS fractionation technologies include the
Ocean creating sea foam

SCENARIOS - H2020 G.A. 101037509



Full scale SAFF20 pilot am
demonstration plant envy tec' i ¥:5y SCENARIOS

Miljf & felni

Removal efficiency of SAFF in different waters

=
PFDA 100% 100% 100% 100% 100% 100% 100% 96% Up to 999%
PFNA 100% 100% 100% 100% 100% 100% 100% Upto99,9% Up to 99,9%
6:2 FTS 100% 100% 100% 100% 100% 100% 99,5% Upto999% Up to 999%
PFOA 100% 100% 100% 100% 99% 98% 9% ND Up t0 999%
PFOS 100% 99% 98% 100% 100% 100% 100% 84% 98%
PFHXS 97% 100% 100% 99% 99% 79% 99,5% 51% 99%
PFHpA 7% 99% 98% 90% 2% 99% 95% 93% Up t0 99,9%
PFHXA 20% 54% 29% 35% 10% 0% 35% 42% 99%
PFPeA 2% 0% 3% 38% 7% 0% 0% 4% 98%
PFBA 1% 8% 1% 0% 0% 0% 0% 76% 99%
PFBS 2% 43% 10% 19% 8% 0% 52% ND Up to 99,9%
Total PFAS conc. 4000 ng/l 6000 g/l 4000 ng/1 15000 ng/1 4000 ng/1 4000 ng/l 100 000 ng/l 100 000 ng/l 2000000 ng/!
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Full scale SAFF20 pilot

demonstration plant

envytech

Milj6 & tefnik

*\} SCENARIOS

EPOC Envytech 40’ containerised SAFF System

Stage 1
Filtration

Stage 1
Storage tank

Stage2  Stage3

— Activated carbon

—-c]

&

PFAS impacted water source
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Stage 5
PFAS hyper
concentration

Treated water Stage 4 PFAS WASTE
transfered by current PFAS concentration Disposal by current




Milj6 & tefnik

Full scale SAFF20 pilot enwtech i
demonstration plant , ¥:5y SCENARIOS

EPOC Envytech 20’ containerised SAFF System H2020

— Primary
Fractination

Secondary
Fractination
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*‘) SCENARIOS
Full scale treatment and Hybrid Remediation )

Installlation of SAFF20 pilot plant at Korsor site, Denmark
(oktober 2023 sep 2024) for treatment of groundwater.

Treatment of contaminated groundwater at Korsor site using SAFF
technology. Combination of SAFF and cold plama destruction pilot plant
for destruction of PFAS concentrate (waste from SAFF)

Trials for destruction of PFAS concentrate using other possible
technologies such as Electrochemical oxidation and Super Critical Water
Oxidation

Desk top study followed by lab scale and full scale trial of amendments
for increased PFAS removal rates for short chain PFAS using SAFF on
highly contaminated PFAS ground and surface water

Installation of SAFF20 pilot plant at Cassa site in Spain

Desk top study followed by lab scale and full scale trial of amendments
for increased PFAS removal rates for short chain PFAS using SAFF for low
contaminated groundwater
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Korser - Bench scale testing results = emwigeh & scenarios

Sampling day . MiniSAFF, 2023-10-16
% 177-2023- 177-2023-
Sample number 10171239 10171298
Results in miniSAFF show minimum of Sample namn |_untreated | Treated

Removal rate (Treated -

99% removal of PFAS including PFOS, Kotmeient Untreated)
P FOA, 6 . 2 FTS an d P F H ps Sa me PFBA (Perfluorobutanoic acid) ng/l 5600 5600 {5):

PFBS (Perflucrobutanesulfonic acid) ng/l 21000 20000
-, H PFPeA (Perfluoropentanoic acid) ng/l 3000 9300 0%
efﬂ cien Cy IS eXpeCted fo r P FOSA' P F NA & PFPeS (Perfluoropentanesulfonic acid) ng/l 19000 12000 37%
P F D A PFHxA (Perfluorohexanoic acid) ng/l 27000 24000 11%
PFHxS (Perflucrohexanesulfonic acid) ng/l 18000 1100 94%
PFHpA (Perfluoroheptanoic acid) ng/l 3800 1100 1%
HPa o/ i PFHpS (Perfluoroheptanesulfonic acid) ng/l 100 <10 up to 99,9%
PFHXS removal effICIency Of 95 A) IS PFOA (Perfluorooctanoic acid) ng/l 1700 19 99%
H H PFOS (Perfluorooctane sulfonic acid) ng/l 130 <10 up to 99,9%
expeCted to be h Ighe rin fu ” sca |e : 6:2 FTS (Fluorotelomer sulfonate) ng/l 26 <10 up t099.9%
Sum of PFOA, PFOS, PFNA and PFHXS ng/! 20000 1100 % D
Sum of 20 PFAS ng/l 110000 73000 3%
1~1 Sum of 22 PFAS ng/l
Lower removal efficiency — as expected 9
H PFOSA (Perfluorooctanesulfonamide) ng/l <10 <10 ND
for Short Chaln PFAS PFNA (Perflucrononanoic acid) ng/l <10 <10 ND
PFNS (Perflucrononanesulfonic acid) ng/l <10 <10 ND
PFDA (Perfluorodecanoic acid) ng/l <10 <10 ND
Nt 1 _ 0, PFDS (Perfluorodecanesulfonic acid) ng/l <10 <10 ND
M In ISAF F IS known to be 10 15 A mor PFUNDA (Perfluoroundecanoic acid) ng/l <10 <10 ND
11 1 _ PFUNDS (Perfluoroundecanesulphonic acid) ng/l <10 <10 ND
efﬂCIent In fu” Scale' LOW foamy Water PFDoDA (Perfluorododecanoic acid) ng/l <10 <10 ND
PFDoDS (Perfluorododecane sulfonic acid) ng/l <10 <10 ND
PFTrDA (Perflucrotridecanoic acid) ng/l <10 <10 ND
PFTrDS (Perfluorotridecane sulfonic acid) ng/l <10 <10 ND

TOPA should be performed
as we see precursors adding
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Korsgr - Full scale SAFF20 results envytech ")) sceENARIOS

Sampling day Batch, 2023-12-21 2024-03-15 2024-05-08 2024-06-19
835-2023- | 835-2023- 177-2024- | 177-2024- 177-2024- | 177-2024- 177-2024- | 177-2024-
sample number ML 4 ek 81335211 | 81335212 03210090 | 03210091 05090049 | 05090050 06252134 | 0252135
sample namn I | out In_15/3 Out 15/3 IN{Test 1) UT(Test 1) IN_18/8 oUT_19/8
t -4
PFBA {(Fefiuorobutanoic acid) 15%
PFES (Ferfluorobutanesulfonic acid) ngil 4900 | 3500 29% 7600
PFPas (Parflucropentanoic acid) ngll 1400 | 1200 149 2100
PFPaS (Perflueropentanasulfonic acid) ngd 900 | 430 B3% 24000 4200 B3% 5500 2500 55% 4500 1700 61%
PFHxd (Perfluorchexanoic acid) ngll 4800 | 3100 35% 13000 8100 38% 8500 7400 13% 6200 4900 1%
PFH«S (Perfiuorohexanesulfonic acd) nail ~ Iopne—— 95 90,8% 13000 370 37% 23000 290 99% 15000 ——2i0__ 98%
PFHpA (Perflusroheptanoic acid) 330 | 14 98,3% 1500 70 95% 1200 97 o1% 970 75
PFHpS [Perluorcheptanesulfonic zcid) 4+ ngl 280 | <10 up to 99,9% 280 <10 up to 99,9% 500 <10 up to 99.9% 370 <10 up to 99.9%
PFOA (Pefiucrooctanolc atid) Vi nall 1100 | <10 up to 95.5% 940 18 98% 1600 18 g% 1200 23 98%
PFOS (Perflucrooctane sulfonic acid) ngil 100 | <10 up to 99,9% 2000 16 99% 3300 29 9% 3300 34 9%
6:2 FTS (Fluorotelomer sulfonate) \ ngil 400 | <if up to 99 9% 250 <i0 up to 99 9% 380 <10 up to 99 5% 550 <i0 up to 99 9%
Sum of PFOA, PFOS, PFNA and PFHxS g 13000 | 25 99,8% 16000 400 98% 28000 340 EE 23000 370 9B%
Sum of 20 PFAS gl — | 66000 23000 55% 55000 23000 B0% 44000 P&g@...—-—-"ﬁ%
Sum of 22 PFAS ng/l 30000 | SOO——200% [ ——
PFOSA [Perfluorooctanesulfonamide) ngil <10 | <10 WD <10 <10 ND <10 <10 ND <10 <10 ND
PFMA (Ferfluorononanaic acid) nail <10 | <10 ND <10 <10 ND <10 <10 MDD <10 <10 ND
PFNE (Pedlucrononaneaulfonic acd) ngdl <iQ | <10 MND <10 <10 ND <10 <10 ND <10 =10 ND
PFDA (Ferfluorodecanoic acid) nafl <10 | <10 ND <10 <10 MND <10 <10 ND <10 <10 ND
PFDS (Perfiuorodecanesulfonic acid) ngll <10 | <10 MND <10 <10 ND <10 <10 ND <10 <10 ND
PFURDA (Peflucroundecanaic acid) nall <10 | =10 ND <10 <10 ND <10 <10 ND <10 =10 ND
PFURDS (Perfiucroundecanesulphonic acid) ngl <10 | <10 ND <10 <10 ND <10 <10 ND <10 <10 ND
PFDoDA (Perfluoredodecanoic acid) ng/l <10 <1l ND <10 <10 ND <10 <10 ND €10 <10 ND
PFDoDS (Perfiucredodecans sulfonic acid) ngi <10 <10 MD <i0 <10 MND <10 <10 MDD <10 <10 ND
PFTrDA (Pedfluorotridecanoic acid) ngil <10 <10 ND <10 <10 ND <10 <10 MND <10 <10 ND
PFTIOS (Perfluaratridecane sulfonic acid) ngi <10 [ <10 MND <10 <10 HND <10 <10 ND <10 <10 ND
Camment
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Korser - Bench scale testing envytech %) scENARIOs

Performance of lab scale trial using water from the
site — with additive

The second trial was done with two different
additives (CTAB and Allonia booster 1).

One dosage used in the trial with
CTAB comprised a dose of 4 mg/I.

For the Allonnia Booster, three different dosages
were trialed, 2 mg/l, 6 mg/l and 10 mg/I.

SCENARIOS - H2020 G.A. 101037509
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Korsgr - Bench scale testing results = enwlech iy scenarios

sampling day MiniSaff, 2024-03-14
177-2024- 177-2024- 177-2024- 177-2024- 177-2024- 177-2024- 177-2024- 177-2024- 177-2024- 177-2024-
Sample number Miljé 4 te! Fuie 03180352 03180353 03180354 03180355 03180356 03180357 03180358 03180359 03180360 03180361
' ' Korsor ' ' Korsdr ' ' Korsdr ' ' ' ' Korsdr ' '
Sample namn KorsorUT_1 | KorsoriN_1 | UT_2 2mg/l | KorsgrIN_2 | UT_3_6mg/l @ KorsdriN_3 | UT_4_10mg/l | KorsorIN_4 UT_5_4mg/l | KorsériIN_5
£mo

PFBA (Perfluorobutanoic acid) ng/l 820 810 820 840 630 890 500 840 40% 690 900
PFBS (Perfluorobutanesulfonic acid) ng/l 4100 4500 57 5000 5,2 4300 24 4200 up to 99.9% 10 4100
PFPeA (Perfluoropentanoic acid) ng/l 1400 1500 490 1600 120 1500 42 1500 97% 270 1500
PFPeS (Perfluoropentanasulfonic acid) ng/l 1300 3100 3,3 3300 3,4 3200 3,4 2600 up to 99 9% 1 2800
PFHxA (Perfluorohexanoic acid) na/l 3300 4100 19 3500 2,7 3800 1,2 3600 up to 99,9% 4,5 4400
PFHxS (Perfluorohexanesulfonic acid) na/l 230 11000 5,6 11000 23 9500 31 10000 up to 99,9% 8,7 9500
PFHpA (Perfluoroheptanoic acid) ng/l 94 670 <0,30 650 0,30 650 <0,30 620 up to 99,9% <0,30 670
PFHpS (Perfluoroheptanasulfonic acid) ng/l <10 280 <0,30 290 1,5 210 2,6 280 99% 0,91 240
PFOA (Perfluorooctanoic acid) ng/l <10 720 <0,30 78O 0,43 710 0,47 820 up to 99,9% <0,30 730
PFOS (Perfluorooctane sulfonic acid) ng/l <10 2100 3.9 2600 31 2100 33 1300 \ 98% 24 1900
6:2 FTS (Fluorotelomer sulfonate) ng/l <10 300 <0,30 330 <0,30 330 <0,30 290 up to 99,9%/ <0,30 290
Sum of PFOA, PFOS, PFNA and PFHXS ng/l 230 14000 2,5 14000 34 12000 64 13000 \up to 99\991 33 12000
Sum of 20 PFAS na/l 11000 25000 1400 30000 820 27000 620 26000 \ 98% / 1000 27000
Sum of 22 PFAS ngil
PFOSA (Perfluorooctanesulfonamide) na/l <10 <10 <0,30 <10 «0,30 <10 <0,30 <10 MND 0,30 <10
PFNA (Perflucrononanoic acid) ng/l <10 <10 <0,30 <10 <0,30 <10 <0,30 <10 MND <0,30 <10
PFNS (Perfluorononanesulfonic acid) na/l <10 <10 <0,30 <10 <0,30 <10 <0,30 <10 ND <0,30 <10
PFDA (Perfluorodecanoic acid) ng/l <10 <10 <0,30 <10 <0,30 <10 <0,30 <10 ND <0,30 <10
PFDS (Perfluorodecanesulfonic acid) ng/l <10 <10 <0,30 <10 =0,30 <10 <0,30 <10 ND <0,30 <10
PFUNDA (Perfluoroundecanoic acid) ng/l <10 <10 <0,30 <10 «0,30 <10 <0,30 <10 MD <0,30 <10
PFUNDS (Perfluoroundecanesulphonic acid) ng/l <10 <10 0,30 <10 <0,30 <10 <0,30 <10 ND <0,30 <10
PFDoDA (Perfluorododecanoic acid) na/l <10 <10 <0,30 <10 <0,30 <10 <0,30 <10 MND <0,30 <10
PFDoDS (Perfluorododecane sulfonic acid) na/l <10 <10 <1,0 <10 <1,0 <10 <1,0 <10 WD <1,0 <10
PFTrDA (Perfluorotridecanoic acid) ng/l <10 <10 <1,0 <10 <1,0 <10 <1,0 <10 ND <1,0 <10
PFTrDS (Perfluorotridecane sulfonic acid) na/l <10 <10 <0,30 <10 «0,30 <10 <0,30 <10 MND <0,30 <10
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Korser - Bench scale testing results = emwigeh & scenarios

Sampling day MiniSAFF, 2023-10-16 MiniSAFF, 2024-03-14
EI . u ! ‘h‘.le._ c I . 177-2023- 177-2023- 177-2024- 177-2024-
Milig & feknik
Sample number 10171299 10171298 03180359 03180358
Kaorsdr
Sample namn Untreated Treated KorsérIN_4 | UT_4_10mg/I
E N h ance d remova | wW h en oD et i Removal r'gate (Treated - Betans Relmoval r'?te
Untreated) (OUT-IN)
using SAFF with Allonia PFBA (Perfluorobutanoic acid) ng/l 5600 5600 0% 840 500 0%
PFBS (Perfluorobutanesulfonic acid) ng/l 21000 20000 5% 4200 24 up to 99,9%
booster PFPeA (Perfluoropentanoic acid) ng/l 5000 3300 0% 1500 42 97%
PFPeS (Perfluoropentanesulfonic acid) ng/l 19000 12000 37% 2600 3,4 up t099,5%
PFHxA (Perfluorohexanoic acid) ng/l 27000 24000 11% 3600 1,2 up to 99,9%
. NOo, 9 o)
P F BA O A) 40 A) PFHxS (Perfluorohexanesulfonic acid) ng/l 18000 1100 94% 10000 31 up t099,9%
PFBS: 5% 99 9% PFHpA (Perfluoroheptanoic acid) ng/l 3300 1100 71% 620 <0,30 up to 99,9%
. 0 a 270 PFHpS (Perfluorcheptanesulfonic acid) ng/l 100 <10 up to 99,9% 280 2,6 99%
. No B o PFOA (Perfluorooctanoic acid) ng/l 1700 19 99% 820 0,47 up to0 99,9%
P F PeA . O A) 97 A) PFOS (Perfluorooctane sulfonic acid) ng/l 190 <10 up to 99,9% 1800 33 98%
. o ) o 6:2 FTS (Fluorotelomer sulfonate) ng/l 26 <10 up to 99,9% 290 <0,30 up to 99,9%
PFPeS: 37 A) 99; 9 A) Sum of PFOA, PFOS, PFNA and PFHxS ng/l 20000 1100— 95% 13000 64 ' up 1o 95,9%
. o ) 0 Sum of 20 PFAS ng/l 110000 73000——| 34% 26000 520  93% —|
PFOSA (Perfluorooctanesulfonamide) ng/l <10 <10 ND <10 <0,30 ND
0 > 0, PFNA (Perfluorononanoic acid) ng/l <10 <10 ND <10 <0,30 ND
Sum Of 20 PFAS 34%’ 98 A’ PFNS (Perfluorononanesulfonic acid) ng/l <10 <10 ND <10 <0,30 ND
PFDA (Perfluorodecanoic acid) ng/l <10 <10 ND <10 <0,30 ND
PFDS (Perfluorodecanesulfonic acid) ng/l <10 <10 ND <10 <0,30 ND
PFUNDA (Perfluoroundecanoic acid) ng/l <10 <10 ND <10 <0,30 ND
PFUNDS (Perfluoroundecanesulphonic acid) ng/l <10 <10 ND <10 <0,30 ND
PFDoDA (Perfluorododecanoic acid) ng/l <10 <10 ND <10 <0,30 ND
PFDoDS (Perfluorododecane sulfonic acid) ng/l <10 <10 ND <10 <1,0 ND
PFTIDA (Perfluorotridecanoic acid) ng/l <10 <10 ND <10 <1,0 ND
PFTDS (Perfluorotridecane sulfonic acid) ng/l <10 <10 ND <10 <0,30 ND
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Korsgr — Bench scale testing results

envytech J'l; SCENARIOS

Miljf & fefnif

Full scale project using additives from Allonnia “Booster”.

All Full-scale SAFF units are equipped with a Chemical dosing tank and
pump system

Possibility to add of solvents / additives or other type of amendments
to increase efficiency of the foam fractionation process

Injection is performed straight into the Foam Fractionation process, no
extra treatment steps or treatment system needed.
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K9rs¢r —.F.ull scale SAFF20 results envytech (% scenaros
with additive -

Sampling day 2024-08-28

envyteqh 177-2024- | 177-2024- 177-2024- | 177-2024-
Sample number i &k | pgspposo | ogsoooToe 08300078 | 08300077
Results from full scale treatment shows S Wit N1 uT1 INSme/i | UT 5me/i
enhanced removal of both long- and Komponent il frinl
short-chains PFAS. PFBA (Perfluorobutanoic acid) ngl! 490 520 6% 480 570 ET
PFBS (Perflunrobutanesulfonic acid) ng/l 2300 2300 % 2300 130 94%
PFPeA. (Perflucropentanoic acid) ng/l 1100 1200 -O% 1200 330 73%
. PFPeS (Perflucropentanesulfonic acid) ng/l 1900 1500 21% 1800 58 97%
Sum Of 20 PFAS removal InCI’ea Sed from PFHxA (Perflucrohexanocic acid) ng/l 2700 2500 T% 2600 170 93%
61% to 94 % due to primary increased PFHxS (Perfluorohexanesulfonic acid) ngl 8800 750 91% 8800 37 up to 99,8%
. . PFHpA (Perfluoroheptanoic acid) ng/l 510 150 T1% 500 59 99%
reduction of short chain-PFAS. PFHpS (Perfluoroheptanesulfonic acid) ngl 370 <10 up to 99,9% 330 17 999
PFOA (Perfluorooctancic acid) ng/l 780 29 96% 730 5 99%
PFOS (Perfluorocctane sulfonic acid) ng/l 4200 73 O8% 4100 21 9%
. . 5:2 FTS (Fluorotelomer sulfonate) ng/l 870 34 956% B10 5.2 99%
Still troubles with the removal of PFBA Sum of PFOA, PFOS, PFNA and PFHxS ngl 12000 _|—850 | oo% 14000 83 bplo 98—
Sum of 20 PFAS ng/l 23000 61% 23000 1300 945 | —
and PFPeA- Sum of 22 PFAS ng/l
PFOSA (Perflucrocctanesulfonamide) ng/l <10 <10 ND <10 <0,30 ND
PFNA (Perfluorononanoic acidy ng/l <10 «10 ND <10 <0,30 WD
PFNS (Perflunroncnanesulfonic acid) ng/l <10 <10 NI <10 <0,30 ND
PFDA (Perfluorodecanoic acid)y ng/l <10 «10 NI <10 <0,30 WD
PFDS (Perflunrodecanesulfonic acid) ng/l <10 <10 ND <10 <030 WD
PFUnDA (Perflucroundecanoic acid) ng/l <10 «10 ND <10 <0,30 WD
PFUNDS (Perfluoroundecanesulphonic acid) ng/l <10 +10 NI <10 <0,30 ND
PFDoDA (Perflucrododecanoic acid) ng/l <10 «10 ND <10 <0,30 WD
PFDoDS (Perfluorododecane sulfonic acid) ng/l <10 +10 NI <10 <10 ND
PFTrDA (Perfluorotridecanoic acid) ng/l <10 «10 ND <10 <10 WD
PFTrDS (Perfluorotridecane sulfonic acid) ng/l <10 +10 NI <10 <0,30 ND
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