PFAS In Air: Sampling and analytical techniques for the identification of persistent contaminants and new method updates
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One of the objectives of the study was to determine whether PFAS and other
volatile organic compounds (VOCs) produced during application of AFFF products
would pass through filters within firefighters’ masks, rendering them ineffective and
allowing the wearer to be exposed to potentially harmful compounds during their
work.

Sampling aqueous film-forming foam (AFFF)

Introduction

PFAS are a large family of man-made chemicals with over 6000 registered
species. They are typically defined as aliphatic compounds with one or more
carbon atoms in which all the hydrogen atoms have been replaced by fluorine.

Widely used in firefighting, AFFF is one of the most well-known PFAS-containing
products. PFAS are released into the air, and then to groundwater and solil, each
time AFFF is used in training and emergency response situations. 20 L chambers
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"he primary source of PFAS is production of the chemicals themselves and from
there they go on to be used in processes for chemical and product manufacturing,
they are found within industrial products such as lubricants and fire fighting foams
and are also key components in many consumer products. The list of industries
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Figure 4: Total ion chromatogram for the AFFF sample with selected peaks showing other VOCs

that were identified alongside the PFAS compounds.
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waterproof clothing and even some shampoos. 6:2 FTOH CaHeF 10 - s3s:04 | perfluoroalkylcarboxylic acids (PFCAs) PFAS species during this study. Compounds such as benzene (peak 7), for
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Sample collection

b Tube desorption
Up to several hundred

The sorbent tube is heated
and the analytes are swept
onto a focusing trap in
100-200 mL of carrier gas.

Trap desorption

The focusing trap is heated
rapidly and the analytes are
transferred to the GC column
in 100-200 pL of carrier gas.

litres of vapour is
Ssampled off-line onto a
sorbent tube.

Volume of gas
transferred

An extracted ion chromatogram (EIC) of m/z 69 of the same data set was then
examined to search for further trace PFAS compounds. The selected ion is
associated with fragmentation of a terminal CF; group and is common in El spectra
for PFAS. 11 of the peaks seen in the EIC (Figure 3) were identified as likely
fluorine-containing compounds from the mass spectra and six were tentatively

identified (Table 2).

wide volatility range is also valuable for PFAS monitoring, given the sheer
numbers and range of compounds of interest. Combining TD with the best modern
GC—-MS technology also facilitates detection of unknown, non-targeted
compounds (PFAS and other) as well as target PFAS species.
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