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Analytical Challenges:
B Per- and Polyfluoroalkyl Substances (PFAS)
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ALERT

Having the right tools is key to PFAS Analysis

Chromatography with Mass spectrometry (ion-trap, triple quad, Q-ToF, Orbitrap)

LC/MS/MS and GC/MS/MS
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Target and Non-target Analysis %T
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Non-targeted Analysis ...What else could be present?
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v F-NMR for PFAS analysis
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Quantitation of Total PFAS Including Trifluoroacetic Acid with
Fluorine Nuclear Magnetic Resonance Spectroscopy
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Y PFAS °F-NMR
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Gi Analysis of PFAS in Biosolids using’F-NMR

ALERT

15.4 nmol —CF,/g biosolid
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Total PFAS — F-NMR
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Supercritical Fluid Chromatography (SFC)

Utilizes supercritical fluids as the mobile phase
_ _ o Advantages of SFC
« Combines properties of both gas and liquid chromatography Enh di "
« Enhanced isomer separation
» Supercritical fluids have viscosities similar to those of gases - Sl el i
. rcritical fluids hav nsities much closer to that of a liqui : :
Supercritical fluids have densities much closer to that of a liquid . Environmentally friendly
reseure * Reduced matrix effects
(p]
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Supercritical %_éég Ty
Kegon . Critical Temperature Critical Pressure
) - ke up splitter .
Sold Liquid s H Compound (°C) (atm)
L' H] carbon dioxide 313 72.9
column wys ethane 324 483
) ¥ nitrous oxide 36.5 71.4
c=BPR | ammonia 1323 1113
CO, diethyl ether 193.6 36.3
w2 rﬁszlzr TESS '[ isopropanol 2353 47.0
g BpGAromenar methanol 2405 78.9
. ethanol 243.4 63.0
> \__,| Ppumps water 374.4 226.8
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Laboureur, L., et al. International Journal of Molecular Sciences (2015).
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PFAS chromatograms: SFC-MS vs. LC-MS @T
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PFSAs detected in Wastewater Activated Sludge (WAS) %m
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Estimated PFAS concentrations detected in WAS sample

Concentrations calculated by external calibration curve

PFAS name

Trifluoroacetic acid
Perfluorobutanoic acid
Perfluorinated Perfluoropentanoic

carboxylates (PFCAs) acid
Perfluorooctanoic acid

Perfluorodecanoic acid

Perfluorobutane
sulfonate

Perfluoroalkyl Perfluorohexane
sulfonates (PFSAs) sulfonate

Perfluorooctane
sulfonate

TFA
PFBA

PFPeA

PFOA

PFDA

PFBS

PFHXS

PFOS

Concentration (ppb)

0.21
0.10

0.19
0.21

0.016
0.017
0.088

0.19
13




Eﬂ- | - Combustion lon Chromatography (CIC)
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Sample lon Chromatogram
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Workflow for Biosolids analysis

Biosolid
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LC-IMS-QTOF-MS

Liquid Chromatography-lon Mobility Spectrometry- Quadrupole Time of Flight-Mass Spectrometry
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= Cyclic lon Mobility

« Utilizes a circular ion mobility cell to trap and manipulate ions in a continuous circular path, allowing for
improved separation based on the collision cross section (CCS) of a molecule.

* Resolve isomers of small and large molecules using multi pass feature of the Cyclic IMS.
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Cyclic lon Mobility: Isomer separation of
perfluorohexane sulfonic acid (PFHxS)

LC-IMS-
©  QTOF-MS

Increasing Drift Time

LC-MS/MS
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Cyclic lon Mobility: Isomer separation of
perfluorohexane sulfonic acid (PFHxS)- 5 passes

5 passes

Increasing Drift Time
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B Distinguishing Isomers by IMS and MS fragmentation e
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G Cyclic lon Mobility: ER
PFHxS standard vs. Leachate sample Ny
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Summary

Techniques Advantages Limitations
» Quantification of PFAS without standards . T
: * Very high detection limits
F-NMR * Not prone to matrix effects «  Not suitable for trace analysis
« Simple sample preparation
. « Limited selection of column and
« Low solvent consumption mobile phase
SFC-MS « Faster analysis time _
. Retains ultra-short PEAS Instrument not frequently available
* Low solvent consumption
cIC « Can analyze solid ad liquid samples » Lack of structural information
* Provides total F and adsorbable PFAS
» Separation of multiple isomers » Limited library for CCS values
LC-IMS-HRMS P P « Instrument not frequently available

Suitable for non-target (unknown) analysis

25
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