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Turning fundamental research into solutions
Creating value and increased competitiveness for companies and governments
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PFAS IN AIR
EMISSION
IMMISSION

DEPOSITION
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PFAS DIVERSITY

▪ Molecules with varying (i) carbon chain length, (ii) functional groups and (iii) number of fluor atoms

▪ PFAA + Polymers + Precursors

▪ Water, soil, air

▪ Particle-bound, semi-volatile and volatile

WHAT?

https://doi.org/10.3390/toxics10020044

https://doi.org/10.1029/2021RG000765

https://doi.org/10.3390/toxics10020044
https://doi.org/10.1029/2021RG000765
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PFAS DIVERSITY

▪ Temporary assessment framework: inhalation equivalent derived from the EFSA
tolerable weekly intake (TWI; 4.4 ng/kg/week): 0.4 ng/m³ for chronic exposure to the sum
of the 4 EFSA-PFAS compounds (PFNA+PFOA+PFHx+PFOS)

▪ Understanding sources, pathways, transformation process, exposed populations
and exposure levels & routes, is critical to characterize potential risks to human health
and the environment associated with PFAS

WHAT?

Development 
Monitoring 

Tools
Monitoring Exposure

Risk 
Assessment

Risk 
Management

AIR
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AMBIENT PFAS & DEPOSITION
VALIDATION

No standardized methods for PFAS monitoring in ambient air

▪ Validation of both sampling and analytical methods

▪ Both for particle-bound (filter) and semi-volatile PFAS (PUF/XAD)

▪ Both active (HV-AAS) as passive sampling (deposition jars, SIP-PAS) methods

→ Quantitative analysis using LC-MS/MS (WAC/IV/A/025)

2-weekly samples

Filter/PUF

4-weekly samples

Deposition jars

https://reflabos.vito.be/2024/WAC_IV_A_025.pdf
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AMBIENT PFAS & DEPOSITION
FIRST INSIGHTS

Sea Foam
Total 

(PFASs)
Total (T) 

EFSA 

µg/L µg/L

Knokke 2400 2200

EXCURSION

https://www.vmm.be/publicaties/studie-naar-pfas-in-lucht-en-deposities-in-de-omgeving-van-3m-en-zwijndrecht
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“PFAS are measurable in the ambient air and

deposition at all considered locations in Flanders”

https://www.vmm.be/publicaties/studie-naar-pfas-in-lucht-en-deposities-in-de-omgeving-van-3m-en-zwijndrecht
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AMBIENT PFAS & DEPOSITION
FIRST INSIGHTS

▪ BACKGROUND vs COAST (3 months): 

• EFSA PFAS: 0.002 - 0.082 ng/m³ (2-61 ng/m²/day)

• ∑PFAS: 0.009 – 0.219 ng/m³ (18-80 ng/m²/day)

▪ BACKGROUND vs HOTSPOT (18 months):

• EFSA PFAS: 0.001 – 0.18 ng/m³ (6-69 ng/m²/day)

• ∑PFAS: 0.002 – 0.23 (15-264 ng/m²/day)

AIR DEPOSITION
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PFAS EMISSIONS

▪ US EPA OTM-45 (2021)

▪ Indaver Site, Antwerp

• ~150 000 tons of hazardous waste per year

• High temperature (>950°C) incineration in rotary kilns

• 15 repeated PFAS emission measurements (Dec, 2021 - June, 2023)

• 38 → 50 individual PFAS cpds

▪ AIM:

• Development Compendium Method for PFAS emissions (LUC/VI/003)

METHOD DEVELOPMENT

https://www.epa.gov/sites/default/files/2021-01/documents/otm_45_semivolatile_pfas_1-13-21.pdf
https://reflabos.vito.be/2024/LUC_VI_003_ENG.pdf
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PFAS EMISSIONS

▪ Various chimneys/processes in Flanders

• 11 – 43 mg/Nm³ (∑PFAS)

• 2.5 - 6.7 mg/Nm³ (EFSA PFAS)

▪ Emission concentrations (ng/Nm³) → immission (ng/m³)

FIRST INSIGHTS
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LUC/VI/003 + cannisters

Target & non-target

screening

GUIDED EMISSIONS

PFAS EMISSIONS
MONITORING APPROACH

MV samplers (PUF+filter)

Target & non-target

screening

DIFFUSIVE EMISSIONS

Modelled immission concentrations

evaluated against temporary EFSA

framework in Belgium (0.4 ng/m³)

COMPLIANCE

IFDM model to translate

chimney emission to

immission

MODELLING
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CONCLUSION

“Yearly averages are typically below temporary assessment 

framework for chronic exposure (0.4 ng/m³)”

“PFAS are measurable in the ambient air, deposition 

& emissions of all considered locations/industries”

“The temporary assessment framework is only based on 4 PFAS compounds”

“We only quantitatively measure ~50 PFAS compounds (vs >10 000)”

BUT
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01 MONITORING

• Representative sampling

• Background vs emissions

• Diffusive vs guided emissions

02 ANALYTICAL

• Physicochemical diversity

• Tip of the iceberg

• Combination TA, NTA, Non-

specific, total PFAS

• LUC: ~50 target cpds

• Standards needed

03 RISK ASSESMENT

• EFSA4 vs >10 000 PFAS

• Relative Potency Factors

• Replacement PFAS?

• harmonized PFAS policy & air 

quality standards

OUTLOOK
COMPLEXITY
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“you can only find what you search for”

jelle.hofman@vito.be

Disclaimer: The information in this communication is the result of professional research and is based on advancing insights and empirical knowledge of high-quality scientific and technical
research by VITO. Since this information is based on the state of VITO's scientific, technical and policy knowledge at the time of publication, the completeness and accuracy of this
information cannot be guaranteed for future developments. The research into PFAS is complex; We guarantee the accuracy of our figures, but we cannot accept responsibility for
conclusions that third parties base on these figures.

mailto:jelle.hofman@vito.be

