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PFAS Immobilisation in Soil: 
How Long is Long Enough?

Dr Richard Stewart, Managing Director, RemBind

5th International Congress, PFAS Management of Environment & Health Risks Conference, 
20 June 2025, Paris, France.
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What is Immobilisation?

• Immobilisation is a remediation 
technique that uses sorbents to 
lock up PFAS to prevent 
leaching into the environment.

• Also known as ‘stabilisation’
• Can incorporate cement to further 

reduce leaching and to improve 
soil strength.

• Does not reduce total PFAS

Sorbent 
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Treatment/Disposal Options for PFAS in Soil

CONCAWE Report 8/24. PFAS Soil Treatment Processes – A Review of Operating Ranges and Constraints

*

Stabilization is rated as 
“field implemented” 

technology by the ITRC (US)

https://pfas-1.itrcweb.org/12-
treatment-technologies/ 

https://pfas-1.itrcweb.org/12-treatment-technologies/
https://pfas-1.itrcweb.org/12-treatment-technologies/
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PFAS Data - The ‘Sweet Spot’ for Stabilisation

“Askeland, M. (2025). Reframing the efficiency spectrum of PFAS soil treatment technologies beyond conventional "source" and "diffuse" 
classifications (Unpublished short scientific communication manuscript). ADE Consulting Group.
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How PFAS Sorbents Works

Hydrophobic Backbone Charged Head
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Bench-Scale Feasibility Testing
• Compare different sorbents
• Determine the optimal dosage rate
• Identify matrix interferences.

1. Screen soil, dose reagents (0% to 5%) 2. Add water, mix, 
fix for 24 hours

3. PFAS leachate analysis
 (e.g. TCLP, LEAF)

RemBind
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PFOS 38,700 ng/L PFOS 22.8 ng/L
(>99.9% reduction)

Jeff Bamer, Dung Nguyen, Chris Gurr, Jill Greene. In-situ soil stabilization to mitigate PFAS transport 
via stormwater at an AFFF source area. CDM Smith, 2024 Battelle Chlorinated Conference.

Typical Lab Trial Results – Airport Site, USA

PFOS 313 ng/L
(>99% reduction)
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Field Scale Implementation

Sorbent

Water

Soil Mixing
 Equipment

Australian Airforce Base, 2021



Copyright 2022 ALGA confidential

Soil Mixing – Key Success Factors

1. Particle size reduction 2. Uniform sorbent addition

Sorbent

Soil
Water

Avoid the ‘lamington effect’ 
where large soil particles are 
coated on the surface only!
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Soil Mixing Examples

Pug MillIn Situ Mixer

Allu Bucket
Pug

Rotary Hoe Road Stabiliser

Trommel Screen
Soil Stabiliser
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Long Term Stability of PFAS Immobilisation

• Inherently difficult to prove. What does 
perpetual actually mean?

• We can only simulate in the lab (decades) or 
monitor in the field (few years)

• Metals & PAHs have been stabilised in soil for 
decades, why is PFAS any different?

• We need practical solutions built on quality 
independent data

• PFAS is leaching as we speak!
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Lab Simulations – Long Term Stability 
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Lab Simulations – Long Term Stability 

Modified US EPA Method 1320, 
simulates 1,000 years of stability using 
worst case scenario repetitive leaching 
using DI water as the leaching fluid

Simulates field conditions over 
~17 years of precipitation in the 
region where Soil 1 was sourced

Simulates durability over a wide range 
of environmental conditions:
• pH 2-12
• Temperature -15oC to 45oC
• Salinity EC 0 to 17 dS/m
• Phosphate 3x10-4 to 3x10-2 P
• SOM 50-200 mg organic C per L

Soil 1 (clay, 35 mg/kg, ~600 ug/L PFAS) 
Soil 2 (sand, 0.7 mg/kg, ~60 ug/L PFAS)
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MEP – Simulating 1,000 Years of Stability
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MEP – Simulating 1,000 Years of Stability

Treated Soil 1 Conclusions:

• Only 4/15 PFAS species found in treated soil leachate

• After 1,000 yr simulation, 0.15% of PFOS has leached

• PFOS leaching has plateaued, PFBA predicted to 
plateau at <2%

Untreated Soil 1 Untreated Soil 1
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Lab Simulations – pH Stability

• Total PFAS ~35 mg/kg
• Soil treated with 5% RemBind
• 24-hour ASLP bottle leach across pH 

range 2 - 12

Conclusions:

“Remediation … with these sorbents 
could be considered robust and 
durable in terms of changes in soil pH, 
with little risk of subsequent PFASs 
desorption under normal 
environmental pH conditions”

Untreated Soil Treated Soil 
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Conclusions from Kabiri Lab Studies

“…these results provide site owners and regulatory 
authorities with a high level of confidence that 
PFASs binding by RemBind is predicted to be 
persistent in the long term”. 

“However, to give the greatest level of confidence, 
these simulations should be validated under field 
conditions for at least several years” 
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Long Term Stability Study 2023 Germany
Jurgen Buhl, Cornelsen. Sorbed PFAS under Weather Conditions: Resilient Enough?

Battelle Chlorinated Conference 2024

Boiling Methanol!
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Long Term Stability in the Field – 2018 USA

McDonough et al. ACS Omega 2022 7 (1), 419-429
 https://doi.org/10.1021/acsomega.1c04789   

https://doi.org/10.1021/acsomega.1c04789
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• US Government site

Theresa Guillette, Arcadis. 
In Situ Stabilization and Solidificati
on for PFAS Remediation in Soils. 
2024 Battelle Chlorinated 
Conference, Denver, CO, USA  

Cement only control

RemBind + cement
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Long Term Stability in the Field – 2023 USA

Divine et al. 2025. Field Demonstration of In Situ Stabilization 
(ISS) of PFAS in Soil with RemBind. J. Haz Mat., in review.

17 months of stability 
under field conditions
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Full-Scale Global Project Examples 
with Regulatory Signoff

• Commercial airport, Canada (full-scale, 2025)
• Residential development, Australia (full-scale 2024)

• Commercial airport, USA (pilot 2024)
• Aged care home, New Zealand (full-scale 2023)

• Military base, Sweden (full-scale 2023)
• 3 Airforce bases, USA (pilots 2022-24)

• Space base, USA (full-scale 2022)

• Metal plating site, Sweden (full-scale 2021)
• Airforce base, Australia (full-scale 2021)
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Take Home Messages

1. Immobilisation is an acceptable remediation method 
for PFAS contaminated soil 

2. Peer reviewed studies using RemBind simulate:
• 1,000 years of long-term stability 
• Durability across a wide range of conditions

3. Independent field data validates durability for >5 years
4. We don’t need to reinvent the wheel!
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