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Plus ça change, plus la même chose…

• Flame retardants…
• 9 years ago…

• Do something…



PIXE For Flame Retardant Detection

flame retardants: by detecting Br, Cl
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These compounds are used everywhere:

What makes PFAS so good?
PFOA



The carbon-fluorine bond is very hard to 
break- these compounds have environmental 
lifetimes »100’s of years or more!  

Many have no known biotic or abiotic 
degradation pathways….

ENVIRONMENTAL PERSISTENCE
The “forever chemicals” …

So what is the problem?
PFOA



These are only the US sites to date…

https://www.ewg.org/interactive-maps/2019_pfas_contamination/map/

(Industrial)

https://www.ewg.org/interactive-maps/2019_pfas_contamination/map/


PFAS and Firefighters

AFFF – Class B Foams



DoD extensive use…





DoD extensive use…



AFFF – Class B Foams

PFAS Exposure sources:
Active fire event
Decon post event
Aerosolized foam & combustion products
Drinking water contamination***



Are there other PFAS exposure sources?



PIGE Analysis of Fluorine



Turnout Gear Study @ ND

1. Are PFAS in all gear?
2. Do PFAS come off ?
3. Do PFAS get into FF?
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Next: Commercialization of PIGE

Partner with medical cyclotron manufacturer:
• Use GENTrace cyclotron (100,000 samples/yr)

Run 3 L of water through GAC felt filter 
(minutes in field)

Dry filters               (hours)
Send filters for PIGE analysis 

(1-2 minutes per sample)
Identify all sum of all PFAS present 

Screening method:  No F, no PFAS….
17
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