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Patented Remediation Products and Processes To Enhance Physical - Biological - Chemical 
Remediation Including: Ivey-sol®, DECON-IT®, and PFAS-SOL®
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I’m an environmental professional with over 35 years of 
international experience in remediation. I have contributed to 
more than 3,500 remediation projects, taking me to over 70 
countries. I hold in excess of 50 international patents and 
trademarks and have received 16 global environmental awards. 
My academic experience includes Synthetic Organic Chemistry, 
Geological Engineering, and a Master’s Certification in Project 
Management.



USEPA Formed December 1970

First Earth Day April 1970

Australia Environmental Protection Act 1970
Environment and Climate Change Canada 1971

USA - Clean Water Act (CWA) 1972

Environmental Action Program (EAP) 1973-1976



PFAS = PFOA + PFOS 
FOREVER CHEMICALS

 Per- and Polyfluoroalkyl Substances (PFAS) are a group of 
manufactured chemicals that have been used in industry and 
consumer products since the 1940s. 

 Many organizations worldwide mandated the use of fire 
fighting foam that contains PFAS, known as Aqueous Film 
Forming Foam (AFFF). Plus, in many commercial products.

 However, per the Environmental Protection Agency (EPA), 
certain PFAS can cause serious health problems, including 
cancer, if people are exposed to them over a long period of 
time, and they can also be harmful to aquatic and terrestrial 
organisms. 

 There are >15,000 PFAS chemicals (USEPA CompTox 
Database).

 3M + DuPont + Chemours + Corteva Sued >200 Billion
      For PFAS Groundwater & Health Impacts In USA alone.

C1 to C∞



PFAS Solubility As Function Of Chain Length
The longer The Chain Length Lower Solubility Greater Sorption

PFAS C3 is 234,532X More Soluble The C10 Etc.
Reference: ResearchGate 



Magnified Surfaces  For Contaminant (PFAS) Sorption

Glass Surface

Concrete Surface

Buber Flooring Surface

Foamed Plastic Surface 

LP Record – CD Rom Gore-tex Surface

Stainless Steel Surface Soil Surfaces 



To Comply With ASTM D5088 Decontamination Standards

AFFF Fire Suppression 
System



PFAS SORPTION + ABSORPTIVE COEFFICIENT 
+ PARTITIONING COEFFICIENT

     

Greater Surface Sorption – Lower Solubility (Greater Absorptive Coefficient)  
  

  

C1 to C4 < C5 to C8 < C9-C12 < C12-C16 < C17-C∞  
  
  
  

Greater Solubility – Lower Surface Sorption (Greater Partitioning Coefficient)  
  

           
  



Agglomeration + Sorption + Transmissivity
Agglomeration is the ‘sticking’ (cohesive or adhesive forces) of organic 
molecules to one another. 

(In Chemistry ‘like dissolves like’ and ‘like attracts like’)

Hence, with oil Sorption onto soil surfaces, it will increase in thickness, 
that will amass to Globules to NAPL in soil and groundwater regimes. 
This can impact pore-space pathways 

(medical analogy - clogging of arteries)

Transmissivity is a crucial hydrogeological parameter defining the rate 
at which groundwater flows horizontally through the entire saturated 
thickness of an aquifer under a unit hydraulic gradient. 

Contaminated sites present reduced transmissivity often >50% to >90% 
Reduction in Transmissivity, compared to clean areas of the same 
site. Due To Pathway Blockages-Constrictions 

The resulting Clogging of pore pathways which ‘control’ our capacity to 
performing Physical, Biological and Chemical Remediation…helping to 
explain why site remediation can be challenging, slow to costly…I will 
show how to over come these Hydro-Geo-Chemical challenges.



Water In Not H2O 
But A 3-Demensional Cluster 

Hydrogen Bonding Water Cluster



PFAS C4 to C12



PFAS-SOL® Increases ‘Availability’ of PFOA and PFAS 
Sorbed, Globular and NAPL Phases Below The CMC

(Critical Micelle Concentration) For Improved 
Remediation + Decontamination

PFAS-SOL

Limited Availability                                            Increased Availability



Environmental Science & Engineering - February 2024

Total PFAS Mass Recovery 242% to 622% / Application



     Push-Pull    Sweep    Horizontal Well

All methods designed to enable PFAS mass removal from impacted 
soil, bedrock and groundwater regimes.
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Environmental Science & Engineering - October 2024

99.99998% PFAS Mass Removal



PFAS Decontamination of Fire Pumper Trucks
 PFAS Containing AFFF Fire Suppression Product Changes Outs Are 

Undertaken Globally For Many Reasons Including:
 Comply With Local Regulations (Environmental & Health Risk)
 Response To Worker Health & Safety (Fire Unions) Concerns
 Legal Liability Management
 Tightening Insurance Pressure
 Stakeholder + Public Pressures (Social License)
 Manufacturer Supply Chain pressure to Use New Products

 PFAS-SOL Application To Decontaminate AFFF Fire Trucks For 
     Safer Change Outs To Non-Florinated Fire Suppression Products
 To Avoid Risk Of Potential Residual PFAS Cross Contamination

“The Use of PFAS-SOL® For Decontamination of Fire Trucks At 
A Refinery Site In USA Exceeded The Client’s Expectations! 

They Are Actively Planning PFAS Decontamination Of 
Additional Assets In 2026, Using PFAS-SOL®.”

Scott Poynor, President, GST (Project Technical Advisor) 

Lots of Piping, Valves, and Holding 
Tank Infrastructure to Decontaminate 

In Fire Trucks  



Decontamination of AFFF Fire Suppression System
PFAS Contaminated Pump

Before And After 
PFAS-SOL®



PFAS Precursors The Potentially Hidden PFAS 
Contaminants Exposed

PFAS precursors are intermediate chemicals that break down over time through environmental 
exposure or biological metabolism into highly stable, "terminal" PFAS end products like PFOA 
and PFOS. These compounds pose a hidden threat!

Unless you analyze precursors in soils, groundwater, they may remain unquantified hidden 
unknowns which may pose environmental risks…as they transform become regulated PFAS! 

• Fluorotelomer alcohols (FTOHs): Used in food packaging and stain-resistant coatings.
• Perfluorooctane sulfonamidoethanols (FOSEs): Found in water repellents and textiles.
• Fluoropolymers: Large polymeric molecules that can shed smaller precursor fragments. 

UNREGULATED          REGULATED

Where Did The 
Ammonia Come 

From On my  PFAS 
Site



SOIL WASHING FOR 
PFAS MASS REMOVAL

Bench-scale PFAS-SOL soil washing         
simulation was undertaken on 200 g PFAS 
impacted soil; 
200 ml PFAS-SOL® (4%) was used.
This was mixed for ~1 minute, and then 
decanted. 
The PFAS analysis showed 5.85 mg/L 
(not ug/L). This results was near total 
PFAS mass recovery 
“These early results indicated PFAS-SOL 
could be used to enhanced ex-situ PFAS 
Soil Washing processes, by make the 
PFAS contaminants more ‘Physically 
Available’ to decontaminate soils for 
sustainable reuse”.
Pilot-Scale Applications Occurring



 Undertaking Applied Research For 
Soil Washing OF PFAS From Sediments 



Combined Technology Applications
• To lower In-situ PFAS Concentration Prior To In-situ Carbon Injections
      So residual [PFAS] is stoichiometrically within the limits the Carbon mass that can be physically injected, to avoid PFAS rebound, and have improve plume control.  

• To lower In-situ PFAS Concentration Prior To In-situ Modified Clay Injections
     So residual [PFAS] is stoichiometrically within the limits the Modified-Clay mass that can be physically injected to avoid PFAS rebound, and have improve plume control. 

• To lower In-situ PFAS Concentration Prior To In-situ ISCO Injections
     So residual [PFAS] is stoichiometrically within the limits the ISCO that can be physically injected, for better PFAS reductions, to avoid PFAS rebound, and better plume control.  

• To lower In-situ PFAS Concentration Prior To In-situ ISCR Injections
     So residual [PFAS] is stoichiometrically within the limits the ISCR that can be physically injected, for better PFAS reductions, to avoid PFAS rebound, and better plume control.

• To Aid PFAS Desorption To Enhanced Physical ‘Availability’ for Multi-Phase Extraction (MPE)
     So that the MPE mass recovery does not level off (asymptotic) to maximize [PFAS] recovery and plume liability control.

• To Aid PFAS Desorption To Enhanced Biological ‘Availability’ for Remediation (In/Ex-situ)
     So that the PFAS is more Bio-Available to the microorganisms (bacteria, fungi, algae, etc.) to maximize [PFAS] degradation rates and improve results.

• To lower PFAS Concentrations To Risk-Based Site Remediation Closure
     So that the PFAS concentration can be reduced to the site specific risk-based closure objectives using PFAS-SOL or combined technology approaches.

• To lower PFAS Concentrations In Sediments During Ex-situ Physio-Chemical Remediation



IN-SITU AND EX-SITU 
REMEDIATION + DECONTAMINATION





PATENT COOPERATION TREATY 
(PCT) GLOBAL 

PATENT APPLICATION

LUXEMBOURG
APPROVAL 

ON

DECEMBER 29, 2025

THE FIRST OF MANY 
GLOBAL (>50) PATENT

APPLICATIONS 

WWW.IVEYINTERNATIONAL.COM

 



Lessons Learned:
 Most PFAS Sorb To Soils, Bedrock + Equipment Surfaces

 The Longer The PFAS Chain The Greater The Sorption

 Sorbed PFAS Is Less “Available” For Remediation (Physical, 
Chemical, and Biological) 

 Sorbed PFAS To Equipment = Risk For Cross Contamination!

 PFAS-SOL - Very Effective For PFAS Mass Removal From 
Impacted Soil, Bedrock, and Groundwater Total PFAS Mass 
Recovery 242% to 622% / Application

 PFAS-SOL - Is A Very Effective For PFAS Mass Removal 
From Anthropogenic Surfaces AFFF Fire Suppression System 
99.99998% PFAS Mass Removal

 PFAS-SOL - Could Improve Ex-situ Soil Washing Of 
       PFAS Impacted Soil And Sediments 

 Combined Technology Application (1 + 1 = 3!)



George (Bud) Ivey
President + CEO 

Ivey International inc. 
budivey@iveyinternational.com

+1 604 538 1168
www.iveyinternational.com

Chanier MK Mohamed
Key 2 Solutions

Toronto ON
chanier@key2solutions.ca

1.416.473.1418
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