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In Situ Generation of Vinylidene Polymer Processing Aids

Per- and polyflucroalkyl substances (PRAS) are environmentally persistent and high interest class of
chemical pallutants with a rapidly expanding roster. As manufacturing processes evolve, the number of PFAS
In use In commerce has reached potentially hundreds of analytes, and new and emerging anakytical
technigues such as non-targeted analysis (MTA) are critical to identify and monitor the most environmentalby
ralevant chemical pollutants,

High resolution mass spectrometry (HRMS) has been a workhorse technigue supporting non-
tergeted approaches to sample analysiz, compound discovery, and chemical characterization across & range
of media and uniqus circumstances. Following the gensral phase-out of legacy PFAS such as PFOAPFOS,
industrial usage has shifted to altemative replacement PFAS, and it has been the demain of non-targeted
analysis to identify the replacemant species. Mew chemical species continue to be uncovered and described
using & combination of computational tools; cver the past several years we have investigated the presence of
legacy and emerging PFAS chemistries in wide ranging samples collected by numercus state and regional
EPA offices and to reveal & highly fragmented landscape of emerging PFAS chemicals. In contrast to the prior
ubicuity of perflucrinated alkyl acids such as PFQE/PFOA, NTA investigations have revealad PFAS that ars
strueturally diverse including: chlorinated perflucropalyethers (CIPFPECAz) processing aids, polyfuorinated
side products of pelyfluorevinyliding (PWDF), as well as other novel PRAS fluoroether species exhibiting sther
linkages and acid head groups, comesponding to their specialized applications. This poster detals some
general examples of the applications of nen-targeted analyss to novel PFAS detectien and monitoring In site
characterization efforts.

Spatial Characterization of Novel Chlorinated PFAS

;Bnmplhg: Spatially disparate soil samples were

= collected along  sol  transects in the region
surraunding two different PFAS preduction companies
{blua + purple triangles) along with nearby surfacs
water. (McCord 2020, Washington 2020)
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Analysis: Surface water and soil exdracts wers
z analyzed by LO-MS. Dw nove structural assignment
revealed a =series of nowel PRAS (Merkush structure,
= top leff), and M5 sbundances were used to estimate
concantrations using PFMNA as a surogate calibration
curve, plotted spatially with contours (pald).

Results : The geospatial distribution of the smerging

PFAS compound was observed to center arcund a

single plant 82 a point source  with  pesk
g concantrations of ~ 3000pgig.
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Figure 2. Extracted lon chromategrams for a homelogous series of polyflucrinated sulfates (l=ft) and MEM S spectral
assignment of diagnostic fragments (right).

Sampling: Effluent and groundhwater grab samples wers collected from a flusrochemscal manufacturer producing (polylvinylidena
fluoride products and using non-flucrosurfactant bassd polymer procsssing aids.

Analysls: Water was processed using WAX extraction as EPA Method 5332 for targsted analysis, and non-targeted analysis using
an wbitrap Fusion was conducted on excess extracs following the targeted quantification. Novel compounds were manually
imvestigated to assign chemical structures based on MEM S interpretation.

Results: Homologous series of at |sast six polyflucrinated surfactarts with repeating groups CH.F., &-F,, andfor C-H, and
vanable ionizable head groups CCy, 50, and 50, were identified. Sulfate Markush structure and M3M1S shown in Figure 2.
Even when non-uorinated surfactants ars ussd as polymer procsssing aid, low molscular weight polymsr byproducts ars
generated and can be significant contributors to PFAS waste concentrations,

Replacement Chemicals for PFAS Based Products

Sampling: Fourteen fume suppressant products for metal freatment
were sourced for analysis

Analysis: Liquid product samples were serially diuted in water and
and;r&rd by large-volume aqueous injection by LC-MS

Results: MNTA analysis of "PFOS Free” products identified &2
fluorotelomer sulfonate as the primary replacement compound, aften
at mgémL concentrations. “PFAS Free” products used complsx
mixfures of erganic, non-ienic surfactants.

Figure 3. Total lon Chromatograra for bao select fume suppressant
products, ane “PFOS Free” (red) the ather “PFAS free® (black). 6:2
fluorotelomer sulfonate iz annoteted as the primarglonly peak in
fluorine  containing PFOS free products. while non-flucrinated
products contain mixtures of non-ionic ethylene glycol surfactants.
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Figure 4. Chromatogram of extract prepared from stack sampling of PRA polymer use site. HFPO-DA and
legacy PFAS such a2 PFHxA elute before a series of nowvel high-molecular weight polymers (inset, right).

Sampling: An EPAS O Th-45 sampling train was uzed to collect stack emizsions from a polymer preduction
and use facility. Stack samples were collected associated with three fucropolymers lines:
polytetraflucroethene (PTFE), fuorinated ethylene propylene (FEP), and (pely) parflucroalkexy alkanes (PRA)

Analysis: Methanolic traps and methanolic extracts from the XAD resin capture were characenzed by
LUPLC-MZME with data dependent acquisition on an Orbitrap Fusion mass spectromstar.

Results: MTA examination found gas-phase emissions of low molecular weight PFAS, such as HFPO-Dw,
could be captursd by the sampling method. High molscular weight flucroethers =1 kDa were also detectad in
the exiracts, potentially from partial decemposiionivelatilization of flusrepolymer or melecular growth
reactions from excess short chain addifives such as HFPO-DA
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