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Treatment Techniques & Cost

Euro/t

450
425 PFAS - Soil Treatment
400
375
350
325
300
275
250
225
200
175
150
125
100
75
50
25

Washing Immobilisation Landfill Incineration

Price level for Germany in 2021 cornelsen



Treatment Technigues:
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Initial Situation

* Industrial site AL
 former fire training pit :ﬂ
 Extension of building planned AL

* |nvestigation reveals PFAS
e predominantly PFOS
* In eluate

5m
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Remediation Approach

« about 3,000 t excavated

* limited space on site

* landfill preferred

 subset of 200 t used for study
v’ alternative approach for future
v’ sorption
v’ stress test

cornelsen



<) RemBind'

Alternative - Ingredients

powdered adsorbens RemBind
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Alternative - Application

 dosing based on mass
« about 1% to 2.5%

* moisture about 20%

e proper mixing (contact)
24 hrs fixation

* bench test
In advance

<) RemBind' Photo: EnvyTech cornelsen



Result of Bench Test
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Application of Rembind

M PFAS
M PFOS
¥ PFHXS
W PFOA
|_ |I__ in -
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RemBind -Dosage Rate [%]

0,05 ppb PFHXA + PFHpS each / 0,04 PFBS / 0,03 PFOSA + PFPeS + 6:2 FTS each/ 0,02 PFPeA / 0,01 PFHpA
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Application in the Field
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Application in the Field
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Interim Conclusio

Dosage rate adjustable

* Mixing manageable
» Sorption of PFAS
» utilisation improved
» CO,-footprint low

e but durable??

1 .
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Stress test at Eurofins/D

 Durabillity of sorption process
* |dea: Weathering / Landfill / Chemical
e Eluate 2:1 & 10:1

ovY
Wt ™
Freeze - Thaw

wn ?

2 :

‘S

= chemical
v wutiv ASE
i

cornelsen



INs

eurofi

G

1,2 means 1.2 Eluat: W/F = 10:1

1,2
E 1
=
= 08
o
= 0,6
T 04
L |
=
= 02
{] e - —
& ‘-.»
-@"?“er-i- ?‘?“Q?fb"f-"qo"*‘ o
> %
Q
m Freeze/ Thaw w/o RemBind m Freeze / Thaw with RemBind
Eluat: W/F = 2:1
14
=12
&
=2 1
=
o 08
=
= 06
=
o
= 0,2
O e |1 - -
A v e o S
o ¥ o N Nl ‘b + Q 0 ‘?‘
a ¥
Q
m Freeze/ Thaw w/o RemBind m Freeze/ Thaw with RemBind

sabueyD-mey | -azaal

cornelsen



INs

eurofi

G

1,2 means 1.2 Eluat: W/F = 10:1

1,2

1
02
0,6
0,4

L

0,2 I
0 - - -

Konzentration [pg/l]

A o ¥ ¥ & & & L
& oF o2 & .oF &F O S O o
Q®
m Wet/ Dry w/o RemBind m Wet/ Dry with RemBind
Eluat: W/F=2:1
2,5
3 2
=
E
£ 1
&
S 05 I
-
0 —_— . . - |
5 s o ¥ O P &P O
€ F &N T F T F PP WSO
'b@z. & q“Q QQZ\ Q¢2‘~ & Qq\:" &K qu q“% o b?ﬁ Q{{Q
Q%
m Wet/ Dry w/o RemBind m Wet/ Dry with RemBind

sabueyD-Aig-19/\\

cornelsen



INS

eurof

<

%

1,4 means 1.4 Eluat: W/F =10:1

1,4 I
= 172
2, O
g ~—
2 08 —
E 0,6 <
8 04 QJ
2 0.2 I —
0 : - ; . D
A s R S T I R s @)
- L) F F & QO @ F KN O O S
& & & Qﬁﬁ T EELFTLEL LS
W
m Biol. (sludge) w/o RemBind m Biol. (sludge) with RemBind —
Eluat: W/F=2:1 Q.
16 Q
_ 14 (D
E 1,2
E 1 |
7 08 m
€ 06
m r
-
g 02 Q.
0 S - - —y
5 ¥ s ¥ oo b E o S p—
¢ F T FF T E PO T
2 & (3 o i £ 5 Y 2 & X C_,b —
@5‘ ! q & K < Q 2 T & 9 \a\'b? o \ p

.Q"b

m Biol. (sludge) w/o RemBind m Biol. (sludge) with RemBind cornelsen



Chemical Attack (ASE)

Eluat: W/F=2:1
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Interim Conclusio

» easy to use

* target-oriented dosage
* PFAS fixed

 simplified utilization e
» CO,-footprint low

e durable

3 RemBind’



Conclusions

» Sorption withstands normal exposure..

» .. & activated sludge

» different studies published

Influence of a commercial adsorbent on the leaching
behaviour and bioavailability of selected
perfluoroalkyl acids (PFAAs) from soil impacted by
AFFFs

Baduel and hen Mueller

Application of soil amendments for reducing PFAS leachability
and bioavailability™

Albert L. Juhasz ™", Farzana Kastury ", Carina Herde °, Wayne Tang®

Field-Scale Demonstration of PFAS Leachability Following In Situ
Soil Stabilization

Jeffrey T. McDonough,* Richard H. Anderson, Johnsie R. Lang, David Liles, Kasey Matteson,
and Theresa Olechiw

Stabilization and solidification remediation of soil contaminated with poly-

and perfluoroalkyl substances (PFASs) > . ®
P g <> RemBind cornelsen

Mattias Sérengdrd™", Dan B. Kleja®, Lutz Ahrens®



Many Thanks!

- Questions
or more

Information
?7?

Jurgen Buhl
buhl@cornelsen.group
0049 173 2585481

Dr. Richard Stewart
richard.stewart@rembind.com

0061 439 886532
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