Considerations for Improved SPE for EPA Method 1633 for the Analysis
of PFAS in a Production Laboratory Environment
Richard Jack 1 Sam Lodge1 David Schiessel2, Thep Phomsopha3, Robert Hrabak3 and Andrew Patterson4 | 1Phenomenex, Inc., Torrance, CA 90501, USA; 2Babcock Laboratories, Inc., 3Eurofins, Sacramento, CA; 4Eurofins Lancaster,
PA
Introduction
We will demonstrate that Strata PFAS single tube WAX/GCB sample preparation
provides LC-MS/MS recovery and precision for non-drinking water PFAS analysis
that is equivalent to WAX followed by dispersed GCB, thereby meeting DoD QSM
5.4 and the recent draft EPA 1633 requirements. The analysis of non-drinking
water samples, such as treated wastewater, untreated wastewater, and
stormwater runoff, is much more challenging. QSM 5.4 and EPA 1633 specify a
two-step sample preparation step utilizing WAX followed by graphitized carbon
black (GCB) for the analysis of all non-drinking water matrices. Initially,
laboratories applied the WAX + GCB procedures sequentially by adding finely
powdered GCB to the WAX treated eluent, thereby resulting in a dispersion
(dGCB). The dGCB must then be removed by centrifugation and filtration and
separately eluted to recover the adsorbed PFAS analytes. This time consuming
and imprecise procedure was later improved by placing the GCB in a separate SPE
tube. This results in a sequential, two-tube procedure (WAX followed by GCB)
that is less error prone than WAX followed by dGCB. However, this two-step
preparation process is still time consuming and increases laboratory cost through
the addition of a second cartridge. A final improvement came when the WAX and
GGB were combined in a single tube (Strata PFAS) to offer equivalent analytical
performance, but with additional improvements in lower cost and higher
laboratory productivity. Furthermore, owing to reduced sample handling, the
single tube WAX/GCB sample preparation format reduces sample preparation
time, material cost, and labor cost, thereby increasing laboratory productivity and
sample throughput as compared to the traditional two-step sample preparation
process.

Exhibit 2
Comparison of Strata PFAS and Sequential WAX and dGCB Sample Preparation
for Laboratory Control Samples
(Data provided by Babcock Laboratories)

Exhibit 3

SPE Procedure for SPE comparisons in Exhibits 2 and 3

Comparison of Strata PFAS and Sequential WAX and dGCB Sample Preparation for
Laboratory Control Samples
(Data provided by Eurofins TestAmerica)

Exhibit 1

Discussion and Conclusion

Recovery of QSM 5.3 Target Analytes from a
Laboratory Control Sample using StrataR PFAS SPE
(WAX/GCB) (Data provided by Eurofins Lancaster Laboratories)

The data presented in this technical note demonstrate that the StrataR PFAS single tube WAX/GCB
sample preparation procedure is in all cases equivalent to — and in some cases better than — the
two step procedure employing SPE-WAX and dispersive GCB. Therefore, we conclude that the use of
Strata PFAS is compliant with DoD QSM 5.3 and can be effectively applied to the analysis of PFAS in nondrinking water samples from DoD facilities as well as labs trying to fulfill EPA 1633 compliance. At this
time, EPA 1633 is a draft guidance method. While not discussed in this technical note, but
demonstrated
through the analysis of many thousands of PFAS samples in commercial laboratories — Strata
PFAS also offers significant operational and economic benefits over the traditional sample
preparation approach. These benefits include:
• Lower reagent consumption and disposal cost
• Lower sample preparation labor cost
• Lower materials cost
• Higher sample throughput
• High process robustness
• Greater laboratory productivity
This combination of high-quality data and favorable analytical economics has the potential to
favorably advance public and private assessment and remediation of PFAS contamination.
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Results
The Strata PFAS recovery and precision results for this 36 analyte PFAS panel presented in Table 2 are within the
recommended ranges and are comparable to (but on average slightly better than) those of sequential WAX and dGCB,
thereby demonstrating both compliance and equivalency. Note, however, that the dGCB LCS samples were spiked at 50
ng/L whereas the Strata PFAS LSCs were spiked at 20 ng/L, which provided a greater challenge to the
equivalency demonstration.

Results
The data in Exhibit 3 were taken from an MDL study for 35 PFAS analytes spiked into 7 reagent
water samples at the 2 ng/L level. These data directly compare the analyte recoveries for Strata
PFAS with those of WAX followed by dGCB
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