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Motivation:
•Measurements: air and atmospheric deposition, even far from point sources

•Human exposure: Airborne PFAS contributes directly (through inhalation) and 
indirectly (through deposition to watersheds and water supplies) 

•Sources: production facilities (e.g., Chemours), use of PFAS-containing products 
near industrial and military sources (e.g., military bases, household products), 
fugitive emissions from waste streams (contaminated soil, wastewater, landfills).

• Atmospheric PFAS Transformations: Limited knowledge regarding PFAS 
atmospheric abiotic reactions and drinking water impacts

•Elevated concentrations: indoors, near industrial sources, urban areas. 

Fate and effects are poorly understood: depend on composition, 
gas-particle partitioning, atmospheric chemistry, water solubility. 
Atmospheric PFAS research is quite limited



Research Questions
What PFAS compounds are present

in ambient NC air?  
in wet deposition?

What is the geographic distribution and 
what does this tell us about sources? 

What is the contribution of wet 
deposition to the Cape Fear watershed?

Does gas-to-particle conversion 
(multiphase atmospheric chemistry) 
alter the fate of small polar gaseous 
PFAS species, as we have seen for 
similar non-fluorinated organics?
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Planned Approach
1. Event-based wet/dry deposition sampling: in Wilmington and selected 

other 

2. Integrated gas and particle sampling: every 6th day for one year. 
Wilmington, Chapel Hill, Charlotte, Greenville, Fayetteville

3. Intensive real-time measurement of highly polar gases: 1-2 weeks. 
Wilmington (exact mass chemical ionization mass spectrometry)

4. Chemical analysis: UPLC-ESI-HR-QTOF-MS. OASIS WAX cartridges 

5. Calculate: deposition to Cape Fear watershed 

6. Examine: influence of backtrajectory, geography, season, sources

7. Laboratory experiments: of multiphase chemistry of hexafluoropropylene 
oxide (HFPO) 





Air Mass Back Trajectory and GenX rainwater Concentration

E 1775
11/21-22/17
GenX <3  ppt (ng/L)
0.26 inches at UNCW
pH not analyzed

E 1781
12/8-9/17
GenX >500  ppt (ng/L)
1.8 inches at UNCW
pH4.68



Surratt and colleagues

Atmospheric multiphase chemistry of epoxides 
can alter the gas-particle partitioning, fate and effects.

Hexafluoropropylene oxide 
HFPO    (C3F6O)



Questions? 



5 – 800 pg/m3     

urban and rural European sites 
Barber et al., J. Environ. Mon. 2007

HILIC or RP UPLC-ESI-HR-QTOF-MS 
Our DL: ~14 pg/m3

Iodide CIMS

Real time (2 min)
Exact mass 
Small polar organic gases



Hexafluoropropylene oxide (HFPO)
C3F6O

C8HF17O2    (Fluoroether)
Trifluoromethyl trifluorovinyl ether
C3F6O



Chemours Fayetteville Works Facility 
Emissions of GenX

Data from DAQ August 2018 update 



Wang et al   Environ. Sci. Technol. 2017, 51, 2508−2518

Several of these PFAS sub-classes have 
been detected in atmospheric samples.
Do members of these classes decompose 
in the atmosphere or undergo other 
transformations? Do these compound(s) 
impact drinking water through wet/dry 
deposition?



Method Summary – Sample Processing

Collect water in 1 L HDPE 
bottles; Pour 500 ml of sample 

into graduated cylinders for 
volume measurement

Filter water samples 
with pre combusted 
GF/F glass fiber filter 

Load onto SPE tube Waters 
Plus style WAX SPE bed

LC/MS-MS analysis

All samples Treated 
same way
• Trip Spike
• Blanks
• Unknowns
• Calibration

add 25 ul of surrogate 
to 500 mL of sample

Subsample 500 mL
Store 500 mL



Wet deposition of poly- and perfluorinated compounds in Northern Germany

Dreyer et al. 
Environmental Pollution 158 (2010) 1221–1227

Rainwater PFAS Concentration 
in Literature 



Atmospheric Particulate Organic Matter (APM)

Yu et al.       Environ. Sci. Technol. 2018, 52,8205-8214



Environment International 94 (2016) 315–324

PFAS in House Hold Dust



Multiphase Environmental Concentrations of 
PFAS 

Kim and Kannan              Environ. Sci. Technol. 2007, 41, 8328–8334



Landfill Atmospheric Emissions

Atmospheric Environment 45 (2011) 935-941



Landfill Emissions Impacts Atmospheric 
Concentrations of Neutral and Ionizable PFAS 
in China

Tian et al.      Environ. Sci. Technol. 2018, 52, 1301−1310
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