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Today we will discuss
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Å Background

Å Approaches to measuring non-targeted PFAS

Å Development of draft EPA Method 1621

Å Limitations of Adsorbable Organic Fluorine 

(AOF) analysis

Å Innovation for Total fluorine analysis with 

inorganic Fluoride removal

Å Exemplary data for the innovative technique

Å Next steps and summary 



Per- and polyfluoroalkyl substances
(PFAS)
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Å tC!{ ŀǊŜ ƳŀƴƳŀŘŜ άŦƻǊŜǾŜǊέ ŎƘŜƳƛŎŀƭǎ ǳǎŜŘ 

in industry and consumer products.

Å Exposure to PFAS may have negative health 

effects.

Å Thousands of different PFAS-related 

compounds have been identified.



Approaches to Measuring PFAS

Targeted analysis:

Å Measure selected PFAS compounds using specific 
methodologies

Å Currently limited to < 100 compounds

Å Common technique: LC-MS/MS

Non-targeted analysis:

Å .ŜǘǘŜǊ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ǘƻƻƭ ŦƻǊ ǘǊǳŜ άƛƳǇŀŎǘέ ƛƴ ǘƘŜ 
environment

Å Measure organic fluorine 

Å Emerging technique: Combustion IC w/ AOF

Å US EPA Method 1621
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Non-Targeted Analysis of Organic Fluorine with CIC

Adsorbable Org. F (AOF)Extractable Org F (EOF)Direct Combustion

Direct combustion

Å Combustion of sample in CIC to 
measure Total Fluorine in solids/liquids

Sample preparation

Å None

Approximate detection limit

Å 10 ppb or Less

Capture & elute

Å Combustion of extracted liquid sample 
in CIC to measure organic fluorine

Sample preparation

Å Sample is passed through anion 
exchange cartridge

Å Elute PFAS with methanol & 
concentrate

Approximate detection limit

Å 2 - 5 ppb (standard CIC)

Å 0.5 ς 2 ppb (Profiler-F)

EPA Method 533/537
Draft EPA Method 1633

Capture & combust

Å Combustion of charcoal w/ extracted 
liquid sample in CIC to measure organic 
fluorine

Sample preparation

Å Sample is passed through   activated 
charcoal bed

Å Final wash with nitrate solution to 
remove inorganic fluoride

Approximate detection limit

Å 2 - 5 ppb(standard CIC)

Å 0.5 ς 2 ppb (Profiler-F)

Draft EPA Method 1621
DIN 38409-59

Today, we will focus on this Innovative 
technique



What are limitations for AOF/EOF 
techniques?

AOF Technique:

Å Adsorption efficiency of Hydrophilic Compounds

Å Competing Organic Compounds

Å Logistics issues for carbon tube supplies and 

controlling Fluoride background in adsorption 

material

EOF Technique:

Å Ion Exchange SPE cartridges capacity

Å Competing Ions for WAX/SCX/SAX SPEs

Å Use of solvents for CIC ς Risk of flammability
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Classification of Fluorine Compounds
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ÅSo based on outlined facts regarding Total 
Organic Fluorine and limitations of AOF/EOF 
ǘŜŎƘƴƛǉǳŜǎΧΦ

Å It is my pleasure to introduce an innovative 
technique for wastewater samples, which is 
advantageous because:

Å It is a direct injection of aqueous 
samples into CIC

ÅElimination of Inorganic Fluoride 
interference by simple sample prep.

Å It has capability to remove or 
significantly reduce other interfering 
inorganic anions and cations

ÅThis technique ultimately provides trace 
level analysis of any C1 + 
Fluorochemicals in Aqueous Samples



Direct Inject Aqueous Configuration 9



Screen Shot of instrument method 10


