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What are PFAS?

Image: NIEHS.nih.gov

Perfluoroocanoic acid (PFOA)
Functional group 
(hydrophilic)

Strong C-F bonds 
(hydrophobic)

Thermal Stability Chemical Resistance

Hydrophobic & 
Lipophobic
properties

Water solubility 
and mobility in 
groundwater

Surfactant 
Properties

Recalcitrance in 
environment



What are PFAS?
Long-chain

>12000  forms

PFOA

PFOS
PFBS

6:2 FTCA
Transition

GenX



PFAS Applications

From: https://riversideca.gov/press/understanding-pfas



AWWA Briefing 
on PFAS (2019)



What PFAS Matter?  “All PFAS”?

PFAS List #
EPA’s Contaminant Candidate List 5 10,239
Actually in industry /commercial 
products today

~ 600

Academic Lab’s analyte list ~ 440
Commercial labs – environmental 
samples analyte list

~ 30 - 70

Standardized method for water 40
Toxicity value (human health) ~ 8



Effects of PFAS on Human Health

Fenton et al. (2021) Environ Toxicol Chem.

• Immune function
• Thyroid 

function/disease
• Liver disease/cancer
• Metabolic Dysfunction
• Kidney 

disease/cancer
• Repro & 

Developmental
Outcomes

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=33017053


PFAS in People
Blood Levels of the most common PFAS in 
people in the US

Source:  U.S. CDC and Prevention Source:  Health Canada

Blood Levels of the PFOA and PFOS in 
people in Canada



PFAS Occurrence in Canada

Source: State of PFAS report, ECCC & HC (2023)

The Federal Contaminated Sites 
Inventory shows over 100 sites with 
confirmed or suspected PFAS 
contamination

o Non-federal PFAS contaminated sites 
also exist

Many PFAS-impacted federal 
contaminated sites are located in areas 
where there
is reliance on local resources



PFAS Occurrence in the USA

Source: Environmental Working Group (www.ewg.org)



PFAS Removal
Current readily implementable removal methods 

Granular Activated Carbon 
(GAC)

Anion Exchange (AIX)

High Pressure Membranes
(nanofiltration & RO)



PFAS Removal from Water
Factors affecting adsorptive techniques (GAC or AIX)

PFAS Structure:

• Chain length
• Functional group
• Branch or linear structure
• Ether oxygen
• Perfluorinated vs polyfluorinated

Water Matrix:

• NOM or DOC content
• Inorganic ions (sulphate, nitrate, 

etc.)

Operating conditions:

• pH
• Temperature



PFOA Removal (with AIX)
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PFAS Destruction

Electrochemical Photochemical Plasma

Supercritical Water Oxidation Incineration Sonolysis



Complete PFAS Destruction



e!

H2O

•OH 

SO4
2-

SO4
 •-

SO4
2-

Electrooxidation of PFAS proceeds in direct and indirect oxidation 
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Indirect advanced (•OH) oxidation

Indirect through electrogenerated oxidants

Diffusion layer Bulk water

Direct electron transfer
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Electrochemical destruction of PFAS

February Asadi Zeidabadi et al. Chemosphere (2022)



Electrochemical destruction of PFAS

Asadi Zeidabadi et al. Chemosphere (2022)



Thank you!

Madjid Mohseni
Madjid.Mohseni@ubc.ca 
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