
Residential exposure: 
PFAS and other SVOCs inside out

Rainer Lohmann
Professor of Oceanography, University of Rhode Island

URI STEEP Superfund Research Center

(Dai et al., 2017) (Morales-McDevitt et al., 2021)



Connecting science and people

www.uri.edu/steep

2

II



Sunderland et al., 2019



When you stain-treat your carpet, 
it stains you back 

(Beeson et al., 2016)





Amounts of 6:2 FTOH and 
8:2 FTOH reached 
equilibrium after 14 days

Kinetic Study



PE-air Partitioning

Increasing KPEa with increasing 
molecular weight



Indoor 
concentrations
Volatile and neutral PFAS were 
present at most locations, 
dominated by FTOHs



Estimated 
Daily Intake

● FTOHs had significantly 
larger contributions in air

● FOSE had larger 
contributions in dust



FTOHs dominate, in Europe, too

(Winkens et al., 2017, 18)

Air and dust equally important for uptake. 
EFSA set TWI for PFHxS, PFOS, PFOA & PFNA at 4.4 ng/kg/wk.



Our on-going work with PFAS in indoor air

• On-going validation of radiello-type air samplers for ionic and neutral PFAS

• Both in high-exposure and domestic settings



Some concluding thoughts

● PFAS are everywhere, indoors and outdoors

● PE sheets and radiellos work as detection tools for neutral PFAS

● Dust and carpets are likely sources of (neutral) PFAS to air

● In Europe, air and dust exposure < TWI. In the US?

● Detection and removal as major challenges 





QUESTIONS?



Something in the air..
… and in your blood

(Makey et al. 2017)



Volatile PFAS in Faroese homes



Samples precleaned, packed, 
individually wrapped, stored

● Std Sol prep: QA/QC, 
Int Std, Recov Std

● Field blk, lab blk, lab 
spk

● 5 pt Calibration

● PEs cleaned, inserted in scintillation vials, spiked, 
extracted overnight with EA, blown down, spiked with 
Recov Std

● Radiellos placed in falcon tubes, spiked, extracted 
overnight with EA twice, blown down, centrifuged, 
concentrated, spiked with Recov Std

Samples analyzed using GC-MS on an Agilent 
7890B chromatograph coupled to an Agilent 
5977A MSD operating in positive chemical 
ionization mode using selected ion monitoring

● 14 days (validation study)
● 21 days (kinetic study)
● 28 days (measurements)
● 2  PE sheets: 25 50 uM
● Radiellos: 6 samples
● PEs: 90 samplers



Passive samplers
• Most passive samplers measure activity of pollutants, 

e.g. the dissolved/gas phase

• uptake by diffusion

• advantage – no operational separation of particulate 
and dissolved phase*

• need to know Kpassive-water (T, sal) or Rs, sampling rate

• Cdiss =  npassive /[Rs x t] (linear uptake)

• Cdiss =  Cpassive / Kpassive-w (equilibrium sampler)
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PFASs: Challenging compounds
• Widespread human and environmental exposure

• 100s of contaminated sites in U.S.
• PFAS production sites, industrial users
• Fire training sites, airports

• Everyday exposure for all
• Contaminated drinking water; Consumer products/dust, diet

• Wide range of adverse effects (humans/animals)
• Immunosuppression (Grandjean et al., 2013)
• More PFOA, higher risk of being overweight (Haldersson et al., 2012)

• Unique physical-chemistry, unlike traditional hydrophobic POPs
• Amphiphilic compounds, ionized in solution; bind to proteins

• Regulatory action 
• PFOS withdrawal and PFOA action plan; novel chemistries (e.g., Gen X)
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