
1

Assessing ambient air 
PFAS exposure:
validated active sampling 
methods for risk evaluation
Paola Verza



22

PFAS hazards
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The lack of harmonized procedures makes it challenging to assess the risk associated with this 
exposure pathway, which enables:

■ Addressing an emerging need: meeting the demand for reliable data on a still poorly 
characterized exposure route such as ambient air. 

■ Aligning with global regulatory trends: increasing regulatory pressure on PFAS, particularly in 
Europe and the United States, suggests that requirements for monitoring, emission 
management, and potentially air reference values may emerge in the future. 

■ Supporting business decision-making: the generated data can be used for risk assessments, 
occupational safety evaluations, and environmental management plans.

KEY POINTS of air monitoring



55

KEY POINTS of air monitoring

Air Sampling Main target

Outdoor / ambient air
high volume sampler with filter
GFF/QFF + PUF, XAD-2 o PUF-XAD-
PUF

Particulate matter + gas phase, semi-
volatile and some ionic PFAS

Indoor air
Low volume with multi-bed 
adsorbent tube

FTOH, FOSA/FOSE, PFAS volatile or 
semi-volatile

Indoor air Filter + sorbent in series Particulate/gas phase separation

Passive air sampling PUF/XAD/PDMS passive strippers Screening, time trends

Emission
Specific sampling trains, impingers, 
filters, sorbents

PFAS from stack emission, plants, 
landfills 

There is not yet a single, universally validated method for all PFAS in the air. 

In particular combinations of sampling substrates used are often different from each other
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In our laboratory, we developed two internally validated approaches for active ambient air 
sampling:

■ Low-volume method (indoor): ideal for personal monitoring and the characterization of 
individual exposure in occupational settings. 

■ High-volume method (outdoor): designed to sample large volumes of air, enabling low limits of 
quantification and the analysis of compounds at very low concentrations. 

Both approaches allow the determination of:

■ PFOA, PFOS, PFHxS, HFPO-DA (Gen-X) and other medium- and long-chain PFAS,

with recoveries above 70%, ensuring analytical robustness and comparability of results

MXNS methods
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The internal method was inspired by EPA 
Method TO-10A, which describes the 
determination of pesticides and PCBs in 
ambient air using polyurethane foam 
(PUF) sampling followed by 
chromatographic analysis.

Low-volume sampling
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Low-volume sampling
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Low-volume sampling
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High-volume sampling

The internal method was inspired 
by EPA Method TO-9A, which is 
the reference method for high-
volume air sampling of semi-
volatile organic compounds using 
filter + PUF systems, enabling 
collection of both particulate and 
gaseous phases.
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High-volume sampling
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High-volume sampling
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PFAS analysis – before sampling

1) sampling substrate preparation: washed with MeOH and 
dried

2) added C13-labelled sampling standards

(PerFluoroOctanoic Acid & PerFluoroOctane Sulfonic acid)

3) proceed with sampling

(# for validation tests, native compounds from the analyte list were spiked)
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4) surrogate standards addition

5) 3 cicle methanol extractions 

6) syringe standards addition 

7) volume reductions, injection,    
analysis

PFAS analysis – back in the lab



1515

PFAS analysis – our methods and list of compouds

Category Compounds

Short-chain PFAS PFMPA, PFMBA, PFBA, PFPeA, PFHxA, PFBS, PFPeS

Long-chain PFAS
PFHpA, PFOA, PFNA, PFDA, PFUnDA, PFDoDA, PFTrDA, PFTeDA, 
PFHxDA, PFODA, PFHxS, PFHpS, PFOS, PFNS, PFDS, PFUnDS, 
PFDoDS, PFTrDS

Fluorotelomer Precursors
4:2 FTS, 6:2 FTS, 8:2 FTS, 10:2 FTS, 6:2 FTCA, 8:2 FTCA, 10:2 
FTCA, 6:2 FTUCA, 8:2 FTUCA, 6:2 FTAB

Ether PFAS and Alternatives
C6O4, HFPO-DA, ADONA, NFDHA, PFEESA, PFOSA, N-MeFOSAA, 
N-EtFOSAA, N-MeFOSE, N-EtFOSE, 9Cl-PF3ONS, 11Cl-PF3OUDS
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PFAS analysis – back in the lab
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PFAS analysis: some experiences

Monitoring covers around 130 samples
PFAS most consistently

Period July 2025 to January 2026 PFBA very common and often high

Dataset allows to try to: PFHxA frequent and stable

• Identify dominant components 
PFOA almost always detected 

PFOS costant presence but at lower levels

• Emission patterns? Tempora differences , seasonal 
signals?

MeFOSAA regular presence

6:2 FTS widespread presence 

PFAS analysis in external environment
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PFAS analysis: results
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Take home message

There are  still no  occupational exposure limits (OELs or TLVs) for total PFAS, but only for individual molecules

• PFOA (Perfluorooctanoic acid) TLV TWA-DFG MAKs: 0.005 mg/m3 (inhalable fraction)

• PFOS (Perfluorooctanesulfonic Free acid;TLV TWA-DFG MAKs: 0.01 mg/m3 (inhalable fraction)

• PFBA (Perfluorobutanoic acid) none occupational toxicology guidelines (Minnesota Department of Health for 
example, recommends a subchronic/chronic reference value for indoor air of 10 µg/m³ to protect against 
developmental, liver, and thyroid effects…….. )

Monitoring experiences in ambient and external air show presence of these substances in air and the ability to 
detect them with good recoveries

Considering that…….

There are still no harmonized and definitive methods and substrates for investigation of PFAS in air

It’s important to go on monitoring and carrying out experimental tests in real sites, 
comparing methods and substrates in order to find the most correct and suitable one to 
achieve representative analysis
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Find out more:
www.merieuxnutrisciences.com/it

environmental.italy@mxns.com
paola.verza@mxns.com


