INTRODUCTION

Per- and polyfluoroalkyl substances (PFAS) are a diverse group of synthetic organofluorine
compounds that are widely used in industrial applications and consumer products. PFAS
are persistent in the environment, are resistant to degradation, and are known to bioaccu-
mulate in humans and wildlife. EPA 533 measures PFAS by isotope dilution anion-ex-
change solid-phase extraction (SPE) and liquid chromatography/tandem mass spectrom-
etry (LC-MS/MS). In total, EPA 533 covers 25 PFAS. Furthermore, it includes the use of 16 iso-
topically labeled Isotope Dilution Standards and 3 Isotope Performance Standards to
ensure optimum method performance. In light of the EPA's recent announcement on the
fifth Unregulated Contaminant Monitoring Rule (UCMR5), which includes 29 PFAS, the use
of EPA 533 is set to become increasingly important to water testing labs [4].

SPE METHOD

SPE Conditioning

a) Rinse SPE cartridge (ECWAX156-P) with 10mL methanol.

b) Rinse the cartridge with 10 mL of 0.1M pH 7 phosphate buffer, being sure to not allow
the water to drop below the top edge of the packing.

c) Close the valve and add 2-3 mL of phosphate buffer to the cartridge reservoir and fill
the remaining volume with reagent water.

Note: Do not allow cartridge packing material to go dry during any of the conditioning steps. If the
cartridge goes dry during the conditioning phase, the conditioning must be repeated.

Sample Extraction/Drying

a) Attach a large volume sample transfer tube (VMFSTFR06-PFC) to the top of each SPE
cartridge and place the stainless-steel end of the transfer tube directly into the sample
bottle.

b) Adjust the vacuum so that the flow rate is approximately 5 mL/min. Flow rates above
5 mL/min during loading may cause low analyte recovery.

c) After the entire sample has passed through the cartridge, rinse the sample bottle with
10 mL of 1 g/L ammonium acetate in reagent water. Draw the rinsate through the
sample transfer tubes and the cartridges.

d) Add 1 mL of methanol to the sample bottle and draw through the transfer tubes and
SPE cartridges. This step is designed to remove most of the water from the transfer line
and cartridge resulting in the reduction of the salt and water present in the eluate.

e) Dry the cartridge under high vacuum (15-20 in.Hg) for 5 minutes.

Elution

a) Insert a collection rack containing 15 mL polypropylene collection tubes into the
extraction manifold (VMFO16GL-PFAS).

b) Add 5 mL of methanol containing 2% NH4OH (v/v) to the sample container, cap and
thoroughly rinse the sides with the elution solvent.

Note: Due to the volatility of NH40H, it is highly recommended to use fresh elution solvent. Rinsing
sides of container is important for obtaining good recovery of the long-chain hydrophobic PFAS.

c) Elute the analytes from the cartridges by pulling the elution solvent through the
sample transfer tubes and the cartridges. Use a low vacuum such that the solvent exits
the cartridge in a dropwise fashion.

d) Repeat sample bottle rinse and cartridge elution with a second 5 mL aliquot of elution
solvent.

Concentration

a) Concentrate the extract to dryness under a gentle stream of nitrogen in a heated
water bath (55-60 °C).

b) Reconstitute the extract with 1.0 mL of 20% reagent water in methanol (v/v).

c) Add the isotope performance standards to the extract and vortex.

d) Transfer an aliquot of the final extract to a polypropylene autosampler vial (PTFE free).
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LC-MS/MS PARAMETERS
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Figure 1: PFAS fortified at low fortification level 10 ng/L in reagent water (2.5 ng/mL in vial). Figure 2: PFAS fortified at high fortification level 80 ng/L in reagent water (20 ng/mL in vial).
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Figure 3. Chromatogram showing baseline separation of PFHxS isomers (branched vs lineat) Figure 4. Chromatogram showing baseline separation of PFOSisomers (branched vs linear).

Figure 3: Chromatogram of a LRB sample containing Isotope Dilution & Isotope Performance standards.

Figure 4: Chromatogram of a blank solventinjection demonstrating low system background levels.

SPE RESULTS

Results in Reagent Water

High Fortification
(80 ng/L; n=6)

Low Fortification
(10 ng/L; n=6)

Analyte

Recovery (%)  RSD (%) Recovery (%) RSD (%)

PFBA

Tprua | 11000 | 521 | tosss | 246

11¢-PF30Uds IR, 97.37 10.74
PFDoA 109.13 107.22 m
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Calibration Curve Examples

34 ] PFBA
1y =1.358117x+0.04886448
329 R2-0.9984132 R=0.9992063

30 ; Curve Fit: Default (Linear)
2.8 4 Weighting: Default (1/C)
. - Zero: Default (Not Forced)
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4 HFPO-DA
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22 4 Curve Fit: Default (Linear)
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1 PFDoA
181y =0.7546901x +0.01402327
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CONCLUSION

This poster outlines the analysis of PFAS in drinking water according
to EPA 533 utilizing UCT’s Enviro-Clean®polymeric weak-anion
exchange (WAX) SPE cartridges (ECWAX156-P). LC-MS/MS analysis
was carried out using a Selectra® C18 HPLC analytical column
(SLC- 18100ID21-3UM), while a short (5cm) C18 delay column
(SLC-1850ID46-5UM) was used to reduce potential PFAS
contamination from the HPLC system.

The chromatography was optimized to obtain maximum resolution
with minimum co-elution of isomers, including the critical linear
and branched isomers of PFHxS and PFOS. For quantitation, a
seven-point calibration (0.5-25 ng/mL) was performed, and all
compounds were found to be linear with R2 values > 0.99.

The extraction method was evaluated by spiking reagent water
samples with PFAS at 10 and 80 ng/L. Recoveries of all analytes
were within a range of 70-130% and RSD values <20%. Due to the
prevalence of fluorochemicals used in lab equipment, excluding
the use of any PTFE labware throughout the sampling and
analytical processes (including HPLC solvent inlet tubing) is
essential for accurate analysis of PFAS.

The use of UCT’s linear low-density polyethylene (LLDPE) large
volume sample transfer tubes (VMFSTFR06-PFC) in conjunction

with our complete Glass Block Manifold kit (VMFO16GL-PFAS)
geared towards PFAS analysis allows for simplified sample
preparation and prevent any further introduction of contaminants
to the samples.
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