Biological and Chemical Transformation of a PFAS Precursor with Insights into PFAS Fate and Forensics
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precursor (TOP) assay, which is used to quantify the mass of
unknown PFAS precursors in a mixed PFAS sample. For this reason,
the TOP assay can be an extremely useful tool for PFAS forensics
analyses to capture precursor mass and close mass balances. Finally,
we tested mineralization of AmPr-FHxSA using sulfate radicals
produced by heat-activated persulfate oxidation (HAPO).
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Schematic of the difference between biological and chemical transformation of AmPr-FHxSA.

l R F R F R [F
0]
&R OIFR P o . = S// _
7 4 F /" NH,
E / \\I;l/\/\o = F F F F O

Perfluorohexane sulfonamide (FHxSA)

l Methane > Acetate
F FR FFR F * l
. /o 0 R FR FR F t
S/\-/\)‘\ F /O
F / "N OH S
F F FF FO -
F F FF F 0
( )

Perfluorohexane sulfinate (PFHxSI)
Methane > Acetate > DGBE = BTEX

Perfluorohexanesulfonamido propanoic acid (FHxSA-PrA
Acetate > Methane

R FR FR F R FR FR F &«

F Lo ~ FWS//O
NS ! ~g *
"L FEF E J N/ﬁ‘/ F J o

F F FF FO
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Proposed transformation pathway of AmPr-FHxSA. The faded structures in gray were not
measured in this study but proposed in literature (Liu et al 2021) for the eight-carbon
analogues and/or on enviPath. * denotes products proposed via enviPath. ¥ Denotes PFHXxSi
had low peak areas. The blue structures were measured with larger peak areas (suspect
screening) or concentration (targeted analysis). AmPr-FHxSA, FHxSA, and PFHxS were
detected in LC-MS/MS and HRMS; remaining were detected using HRMS suspect screening.
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TOP assay results from reacting a) AmPr-FHxSA and b) FHxSA in Milli-Q water. Both precursors
converted mostly to PFHXA via hydroxyl radical, but some PFHxS was detected. Error bars
represent triplicates.
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Carbon sources used in microcosm experiments. a) BTEX compounds in order from left to
right benzene, toluene, ethylbenzene, and ortho xylene; b) acetate; and c) DGBE. Methane is
also one of the carbon sources used, the structure simply CH,.

or PFCAs, as shown below with 6:2
fluorotelomer sulfonate (FtS). Fluorotelomer
PFAS precursors biotransform into a suite of
PFCAs, while ECF-based precursors
biotransform to the PFSA of equal carbon
number. 6:2 FtS can point to a specific
use/source such as metal plating and looking at

= the ratios of potential transformation products
B of PFCAs can determine if these PFCAs were
. S sourced from the 6:2 FtS.
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