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Treatment Techniques Soil
Source: UBA 2020
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Treatment Techniques & Cost
Euro/t

Price level for Germany in 2021



Treatment Techniques: ++ & --
Euro/t

Price level for Germany in 2021
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Initial Situation

• industrial site
• former fire training pit
• Extension of building planned
• Investigation reveals PFAS
• predominantly PFOS
• in eluate

5 m



Remediation Approach

• about 3,000 t excavated 
• limited space on site
• landfill preferred
• subset of 200 t used for study

ü alternative approach for future
ü sorption
ü stress test



Cornelsen 

powdered adsorbens RemBind 
• activated carbon 
• Aluminium hydroxide
• Kaolin
• Additives

Alternative - Ingredients



Cornelsen 

• dosing based on mass
• about 1% to 2.5%
• moisture about 20% 
• proper mixing (contact)
• 24 hrs fixation
• bench test 
  in advance

Alternative - Application
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Cornelsen Result of Bench Test

0,05 ppb PFHxA + PFHpS each  /  0,04 PFBS  /  0,03 PFOSA + PFPeS + 6:2 FTS each /  0,02 PFPeA  /  0,01 PFHpA



Application in the Field
 



Application in the Field

PFAS < 0,01 µg/l (ppb)



Cornelsen 

• Dosage rate adjustable

• Mixing manageable

• Sorption of PFAS

• utilisation improved 

• CO2-footprint low

• but durable??

  

 Interim Conclusion

Treated Soil



Cornelsen 

• Durability of sorption process
• Idea: Weathering / Landfill / Chemical
• Eluate 2:1 & 10:1 

Stress test at Eurofins/D

Freeze - Thaw

Wet - Dry

Activated 

Sludge

chemical 
with ASE

?



Freeze-Thaw
-C

hanges

Freeze / Thaw w/o RemBind Freeze / Thaw with RemBind

Freeze / Thaw w/o RemBind Freeze / Thaw with RemBind

1,2 means 1.2



W
et-D

ry-C
hanges

Wet / Dry w/o RemBind

Wet / Dry w/o RemBind

Wet / Dry with RemBind

Wet / Dry with RemBind

1,2 means 1.2



Activated Sludge (landfill)

Biol. (sludge) w/o RemBind

Biol. (sludge) w/o RemBind

Biol. (sludge) with RemBind

Biol. (sludge) with RemBind

1,4 means 1.4



Chemical Attack (ASE)

Acc. Solvent Extraction: organic solvent + 10 bar pressure + 100°C

ASE w/o RemBind ASE with RemBind



Cornelsen 

• easy to use 

• target-oriented dosage

• PFAS fixed

• simplified utilization (soil)

• CO2-footprint low

• durable

  

 Interim Conclusion

Treated Soil



Cornelsen 

• Sorption withstands normal exposure..

• .. & activated sludge

• different studies published
  long term, comparisons, bioavailability, etc.…

 Conclusions

Both
Apr 2021
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• Questions 
  or more 
  information
  ??
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