
PFPrA Analytical Capabilities and 
Environmental Occurrence

Amy Delinsky
October 4, 2023



PFPrA Topics 
• Background information
• Analytical challenges and approaches
• Data considerations
• Statewide measurement data
• SE NC measurement data
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Perfluorohexanoic acid 

Perfluoroheptanoic acid

Perfluorooctanoic acid

Perfluoropentanoic acid

Perfluorobutanoic acid

Perfluorotridecanoic acid

PFPrA– C3

Perfluorononanoic acid

Perfluorodecanoic acid

Perfluorotetradecanoic acid

Perfluoroundecanoic acid

Perfluorododecanoic acid

PFTriA – C13

PFTA – C14

PFBA – C4

PFPeA – C5

Perfluoropropanoic acid

214 213 → 169

264

164

263 → 219

163 → 119

714 713 → 769

664 663 → 619

Trifluoroacetic acid TFA – C2 114 113 → 69

Homologous series of perfluorinated carboxylic acids



Sources of PFPrA
• PFPrA forms in the atmosphere from breakdown of compounds such as replacement 

refrigerants (HFCs and HCFCs) and is subsequently deposited
• Breakdown of longer chain PFAS
• Can be found near manufacturing facilities
• Chemours appears to be the main source of PFPrA in the SE part of NC



Origins of Table 3+ Compounds- Onsite Offsite Assessment





Origins of Table 3+ Compounds - Corrective Action Plan 
Executive Summary



EPA ORD Non-Targeted Analysis

• Using Non-targeted Analysis, EPA ORD as part of their research effort has found PFPrA in 
the following:

• DuPont effluent (2012-2013)
• Chemours effluent (2017-2022)
• Chemours onsite groundwater (2022)
• Cape Fear River (2012-2017)



EPA ORD Non-Targeted Analysis Data



Targeted Analytical Methods
Analytical Challenges
• Contamination of lab consumables  high reporting limit

• Solvents
• Solid phase extraction (SPE) cartridges

• Early eluting compound (but has good performance relative to other early eluters)
• No labeled internal standard

Strategies to Address Analytical Issues
• Use of solvents and SPE cartridges with minimal contamination
• Adjust HPLC (chromatography) method

• Alter conditions with existing method
• Use HPLC column that better retains early eluting PFAS

• Labeled internal standard now available from Cambridge Isotope Labs



Analytical Methods for Air
• Current air method (OTM-45) does not detect PFPrA because 
 1) PFPrA is a liquid at ambient conditions 
 2) This method is best suited for compounds with 4 or more carbons

• Chemours process chemistry produces acyl fluorides, which form carboxylic acids upon 
reaction with water (including moisture in the atmosphere)

• OTM methods would detect perfluoro propionyl fluoride (PAF), the acyl fluoride form of PFPrA

• OTM-50 may be able to detect smaller compounds, including the acyl fluoride form of PFPrA 
(PAF)



Current Analytical Capabilities and Data Considerations

Analytical Capabilities
• Contamination is now better understood and avoided

• Quantitation limit of 50 ng/L, 20 ng/L, or lower depending on lab

• PFPrA is sufficiently retained on HPLC columns
• Internal standard is available
• OTM-50 may help analyze smaller compounds in air
• NTA an option

Data Considerations
• DEQ data presented on following slides has higher confidence due to:

• Analysis after April 6, 2023 (when there was certainty in LOQ due to better handle on lab 
contamination)

• Earlier results if sample concentrations were over 1000 ng/L



Statewide Data



NC DEQ Surface Water Sampling Stations 

14

FAY-D-HAW RIVER END

HOFFER WTP INTAKE

CAPE FEAR R @ TARHEEL 
FERRY RD

CAPE FEAR R @ LOCK 2

CFPUA WTP Water
BRUNSWICK CO WTP 

PENDER CO WTP 

FAY-D-2715 BOAT RAMP

FAY-D- CFR-KINGS

FAY-D-CFR-MILE-76

INTERNATIONAL PAPER WTP

OUTFALL 002
CAPE FEAR R @ WILLIAM O HUSKE LOCK #3

Orange= DEQ samples
Black= Chemours samples

Date  PFPrA Conc.
May 2022  ~1,200 ng/L
June 2022  1,500 ng/L



PFPrA in DWR Groundwater Monitoring Wells 
Samples collected after April 2023



PFPrA in DWR Public Water Supply Sampling

PFPrA was detected above 20 ng/L in:
• 7 water systems
• 5 counties (New Hanover, Pender, Cumberland, Carteret, and Franklin)
• 3 river basins (Cape Fear, White Oak, Tar Pamlico)



PFPrA in Wet and Dry Deposition Samples

PFPrA detected in wet deposition at 3 air stations, not detected in dry deposition samples



Location of Air Stations with PFPrA

PFPrA found at 3 air sampling stations in Rowan, Pitt, and New Hanover Counties



Chemours Site Data



PFPrA Occurrence Data from DWM

GAC Data- PFPrA Concentrations (ng/L)



PFAS 
Concentrations in 
Chemours Onsite 
Monitoring Wells –

Split Samples 
Analyzed by DEQ

Concentrations in 
ng/L



PFPrA in Air Emissions
• Potential sources of PFPrA include the following:

• Process emissions as acyl fluoride (perfluoro propionyl fluoride, PAF, CAS 422-61-7) with subsequent 
hydrolysis upon exposure to moisture in atmosphere to form PFPrA + HF

• Processes that may result in PFPrA include the following:

Conversion of 
hexafluoropropylene to 
hexafluoropropylene 

oxide (HFPO) and other 
partial oxidation 

products

Reaction of HFPO in 
presence of catalyst to 
form intermediate due 
to incomplete reaction 

while forming acyl 
fluoride ether in vinyl 

ethers operations (VEN 
and VES)

Thermal degradation of 
HFPO trimer and tetramer, 

which are byproducts of 
VEN reaction of HFPO with 

itself.  Trimer used to 
produce E-2 for 

polymerization. E-2 
process area may be a 

source.

Hydrolysis (+H2O)

PFPrA, CAS 422-64-0 PAF (or acyl fluoride form of PFPrA), CAS 422-61-7 

Loss of vinyl ethers 
either as a direct 

release or through 
maintenance or 
decontamination 

procedures



Questions?

Amy Delinsky, Ph.D.
Environmental Chemist, Division of Waste Management
North Carolina Department of Environmental Quality 
919-707-8202
amy.delinsky@ncdenr.gov   

mailto:amy.delinsky@ncdenr.gov
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