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Overview

This application demonstrates the suitability and advantage
of using Strata SDB-L SPE along with a Luna Omega 1.6 um
PS C18 UHPLC column in the performance of EPA Method
537.1, the official SPE liquid chromatography/tandem mass
spectrometry (LC-MS/MS) method for the determination of
selected per- and polyfluorinated alkyl substances (PFAS) in
drinking water in the United States.

Introduction

EPA Method 537 Version 1.1, was first published in 2009 for use
in the Third Unregulated Contaminant Rule (UCMRS) nationwide
drinking water survey. This original PFAS method specified 14
target PFAS analytes, including Perfluorooctanesulfonic acid
(PFOS) and perfluorooctanoic acid (PFOA), the two PFAS com-
pounds of largest historic use. However, both the production and
use of PFOS and PFOA were discontinued between 2000 and
2015 and were replaced by shorter chain PFAS compounds (infor-
mally referred to as the “GenX” compounds), which were thought
to be less persistent in the environment and less toxic. Therefore,
EPA Method 537.1 was introduced in 2018 as an update to EPA
Method 537 Version 1.1. It included the original 14 PFAS analytes
and added 4 of the shorter chain PFAS compounds for a total of
18 analytes. As originally published, EPA Method 537.1 speci-
fied that only SPE cartridges based upon SDVB (styrenedivin-
ylbenzene) polymers could be used in the extraction procedure,
owing to low recovery of the short chain PFAS compounds on
non-SDVB polymers. This stipulation was continued in the most
recent update: Method 537.1 V2, published in March, 2020."

In this technical note we present analytical results for the analysis
of drinking water by EPA Method 537.1 using Strata SDB-L SPE
(based upon a SDVB polymer) and a Luna Omega 1.6 pm PS C18
UHPLC column. The data demonstrates excellent recovery for all
18 PFAS analytes on Strata SDB-L. Likewise, Luna Omega 1.6
pm PS C18 provides outstanding column efficiency and analyte
resolution for greater method sensitivity and shorter run times.

Having trouble reproducing this method? We would love to help!

Materials and Methods

Solid Phase Extraction Protocol

Following the procedures of EPA Method 537.1, V2,

Sections 6.9 - 6.11 and 11.3 - 11.4

Cartridge: Strata SDB-L, 500 mg/6 mL
Part No.: 8B-S014-HCH
Load: 250 mL sample that has been
fortified with surrogates
Elution: 2x 3 mL Methanol
Dry Down: With Nitrogen in a heated water bath
Reconstitute: Adjust final volume to 1 mL with

96:4 Water:Methanol (v/v) and add
internal standards

HPLC Conditions

Following the procedures of EPA Method 537.1, V2,

Sections 6.9 - 6.11 and 11.3 - 11.4

Column: Luna Omega 1.6 pm PS C18
Dimension: 100 x 2.1 mm
Part No.: 00D-4752-AN

Mobile Phase: A: 0.1% Acetic acid in Water

B: Methanol
Gradient: Time (min)  %B
0 20
0.5 30
7 90
7.5 100
9 100

Flow Rate: 0.7 mL/min
Injection Volume: 4pL
LC System: Agilent® 1260 Series HPLC
Detection: Agilent Ultivo™ Triple Quadrupole MS

Data and Results

PFAS Target Analytes and UHPLC Retention Times

Analyte RT (min) Internal Standard
PFBS 2.29 13C4 -PFOS
PFHxA 3.20 13C2 -PFOA
HFPO-DA 3155 13C2 -PFOA
PFHpA 4.24 13C2 -PFOA
PFHxS 4.39 13C4 -PFOS
ADONA 4.41 13C2 -PFOA
PFOA 5.08 13C2 -PFOA
PFOS 5.72 13C4 -PFOS
PFNA 5.77 13C2 -PFOA
9CI-PF30ONS 6.15 13C4 -PFOS
PFDA 6.35 13C2 -PFOA
NMeFOSAA 6.70 d3 -NMeFOSAA
PFUnA 6.83 13C2 -PFOA
NEtFOSAA 6.88 d3 -NMeFOSAA
11CI-PF30UdS 747 13C4 -PFOS
PFDoA 7.37 13C2 -PFOA
PFTrDA 7.80 13C2 -PFOA
PFTA 8.18 13C2 -PFOA
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Method Precision and Accuracy from the Analysis of 50 Consecutive
Laboratory Control Samples (LCS)

Mean % Standard Discussion o .
Recovery Deviation These results fully demonstrate the suitability of the combina-

tion of Strata® SDB-L 500 mg/6 mL and Luna® Omega 1.6 pm

i 106 158 PS C18 for use in EPA Method 537.1. Luna Omega 1.6 pm PS
13C2-PFHxA 108 18.2 C18 provides excellent separation of all analytes, including the
d5-EtFOSAA 104 19.8 shorter chain “Gen X” compounds. The accuracy and precision
13C2-HFPO-DA 104 171 of the data, as demonstrated by the analysis of 50 consecutive

LCS samples, are well within the requirements of the method.
LCIEEI00S 02 UG However, beyond meeting method requirements, the additional
9CI-PF30UNS 104 11.9 advantage of the Strata/Luna combination is its contribution to
ADONA 103 13.6 environmental laboratory productivity. In the published version
Et-FOSAA 111 13.8 of EPA Method _537.1, the run time for the 25 gnalytes (18 target
SRR - ey analytes and 7 internal ;tandards) was 25 mmute;. In the dgta

: presented here, the equivalent run time is 8.5 minutes. Which

Me-FOSAA 113 18.5 represents a nearly 3-fold productivity increase in the chromato-
PFBS 104 14.7 graphic step compared to the method as originally published.
PFDA 106 12 This illustration of EPA Method 537.1 suitability and productivity

demonstrates why the combination of Strata SDB-L and Luna
RECCE 1103 UG Omega 1.6 pm PS C18 has become the environmental testing
PFHpA 11 14.8 industry’s go-to approach for PFAS drinking water analysis, re-
PFHxA 109 14.1 gardless of the instrumentation platform used.
PFHxS 108 15.1 Conclusion
PFNA 109 12.7
PFOA 109 125 EPA Method 537.1 is the official US regulatory method to be used

. by environmental laboratories to quantitate PFAS in drinking wa-
PFOS 111 13 ter. Health advisory drinking water limits have been established
PFTeDA 103 14.6 for PFOS and PFOA have been established at 70 pg/L and it is
PFTrDA 104 13.7 widely expected that official drinking water limits will shortly be
PFU promulgated for these two compounds, and for additional PFAS
nA 107 13.7 . Lo s

in the near future. As drinking water utilities and water resource
PFDA 6.35 13C2 -PFOA agencies opt (or are required) to routinely test for PFAS in drink-
NMeFOSAA 6.70 d3 -NMeFOSAA ing water or water supplies, EPA 537.1 is destined to transition
PFURA 6.83 13C2 -PFOA from its prior status as an exotic analytical method to a common

environmental laboratory test. The Strata/Luna combination is
already widely used in EPA Method 537.1 testing in the United
States owing to the combination of high accuracy and precision
and reduced analysis time. These properties will allow for higher
sample throughput at lower detection levels as PFAS water test-
ing becomes ever more prevalent.
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Strata® SDB-L SPE Ordering Information

Sorbent
Mass Part Number

100mg 8B-S014-EAK 1mL (100/box)

200mg 8B-S014-FBJ 3mL (50/box)

200mg 8B-S014-FCH 6mL (30/box)

500mg 8B-S014-HBJ 3mL (50/box)

500mg 8B-S014-HCH 6mL (30/box)
19 8B-S014-JCH 6mL (30/box)

™

Giga™ Tube

109 8B-S014-MFF 60mL (16/box)

Sstrata

BE-HAPPY

guarantee

Your happiness is our mission, Take
45 days to try our products. If you
are not happy, we'll make it right.
www.phenomenex.com/behappy

Luna® Omega PS C18 Ordering Information

1.6 pm Microbore Columns (mm)

Phases 50x1.0 100x1.0
PS C18 00B-4752-A0 00D-4752-A0

SecurityGuard™ ULTRA

1.6 pm Minibore Columns (mm) Cartridges*
Phases 30x21 50 x 2.1 100 x 2.1 150 x 2.1 3/pk
PS C18 00A-4752-AN 00B-4752-AN 00D-4752-AN 00F-4752-AN AJ0-9508
for 2.1mm ID
3 pm Capillary Columns (mm) Trap Column
Phases 50 x 0.30 100 x 0.30 150 x 0.30 50 x 0.50 100 x 0.50 150 x 0.50 20 x0.30
PS C18 00B-4758-AC 00D-4758-AC 00F-4758-AC 00B-4758-AF 00D-4758-AF 00F-4758-AF 05M-4758-AC
SecurityGuard
3 pm Minibore and MidBore™ Columns (mm) Cartridges (mm)
Phases 30x2.1 50 x 2.1 100 x 2.1 150 x 2.1 50 x 3.0 100 x 3.0 150 x 3.0 4x2.0*
/10 pk
PS C18 00A-4758-AN 00B-4758-AN 00D-4758-AN 00F-4758-AN 00B-4758-Y0 00D-4758-Y0 00F-4758-Y0 AJO0-7605
for ID: 2.0-3.0 mm
3 pm Analytical Columns (mm) SecurityGuard Cartridges (mm)
Phases 50 x 4.6 100 x 4.6 150 x 4.6 250 x 4.6 4x3.0*
/10 pk
PS C18 00B-4758-E0 00D-4758-E0 00F-4758-E0 00G-4758-E0 AJ0-7606

for ID: 3.2-8.0 mm

SecurityGuard
5 pm Minibore and MidBore™ Columns (mm) Cartridges (mm)
Phases 50 x 2.1 100 x 2.1 150 x 2.1 50 x 3.0 100 x 3.0 150 x 3.0 4 x 2.0*
/10 pk
PS C18 00B-4753-AN 00D-4753-AN 00F-4753-AN 00B-4753-Y0 00D-4753-Y0 00F-4753-Y0 AJ0-7605

forID: 2.0 - 3.0mm

5 pm Analytical Columns (mm) SecurityGuard Cartridges (mm)
Phases 50 x 4.6 100 x 4.6 150 x 4.6 250 x 4.6 4 x 3.0*
/10 pk
PS C18 00B-4753-EQ 00D-4753-E0 00F-4753-EQ 00G-4753-E0 AJ0-7606
for ID: 3.2-8.0mm
5 pm Semi-Preparative Columns (mm) SecurityGuard Cartridges (mm)
Phases 250x 10 10 x 10**
/3 pk
PS C18 00G-4753-N0 AJ0-9520
for ID: 9-16 mm
5 pm Axia™ Packed Preparative Columns (mm) SecurityGuard Cartridges (mm)
Phases 150 x 21.2 250 x 21.2 150 x 30 250 x 30 250 x 50 15 x 21.2** 15 x 30.0*
/ea /ea
PS C18 00F-4753-P0-AX  00G-4753-P0-AX  00F-4753-U0-AX  00G-4753-U0-AX  00G-4753-V0-AX AJ0-7608 AJ0-7609

for ID: 18-29mm for ID: 30-49mm

* SecurityGuard ULTRA Cartridges require holder, Part No.: AJ0-9000 **PREP SecurityGuard Cartridges require holder, Part No.: AJ0-8223
* SecurityGuard Analytical Cartridges require holder, Part No.: KJ0-4282 * PREP SecurityGuard Cartridges require holder, Part No.: AJ0-8277
***SemiPREP SecurityGuard Cartridges require holder, Part No.: AJ0-9281
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eireinfo@phenomenex.com

o+

Italy
+39 051 6327511
italiainfo@phenomenex.com

x4

Luxembourg
+31 (0)30-2418700
nlinfo@phenomenex.com

o

Mexico
01-800-844-5226
tecnicomx@phenomenex.com

x4

The Netherlands
: +31 (0)30-2418700
nlinfo@phenomenex.com

-

New Zealand
: +64 (0)9-4780951
nzinfo@phenomenex.com

-

Norway
: +47 810 02 005
nordicinfo@phenomenex.com

-

Poland
: +48 (12) 881 0121
pl-info@phenomenex.com

-

Portugal
: +351 221 450 488
ptinfo@phenomenex.com

-

Singapore
: +65 800-852-3944
sginfo@phenomenex.com

-

Spain
: +34 91-413-8613
espinfo@phenomenex.com

x4

Sweden
: +46 (0)8 611 6950
nordicinfo@phenomenex.com

-

Switzerland
: +41 (0)61 692 20 20
swissinfo@phenomenex.com

-

Taiwan
+886 (0) 0801-49-1246
twinfo@phenomenex.com

trs

United Kingdom
: +44 (0)1625-501367
ukinfo@phenomenex.com

s

USA
+1(310) 212-0555
info@phenomenex.com

s

@ All other countries/regions

Corporate Office USA
t: +1 (310) 212-0555
info@phenomenex.com

*)phenomenex’

... breaking with tradition™

Terms and Conditions

Subject to Phenomenex Standard Terms & Conditions, which may be viewed at
www.phenomenex.com/TermsAndConditions.

Trademarks

Strata and Luna are registered trademarks and SecurityGuard, Giga, MidBore, Axia,
and BE-HAPPY are trademarks of Phenomenex. Ultivo is a trademark of Agilent
Technologies, Inc.

SecurityGuard is patented by Phenomenex. U.S. Patent No. 6,162,362

() phenomenex’

., . I CAUTION: this patent only applies to the analytical-sized guard cartridge holder, and
... breaking with tradition™

does not apply to SemiPrep, PREF, or ULTRA holders, or to any cartridges.
Disclaimer

Comparative separations may not be representative of all applications.
FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.

© 2020 Phenomenex, Inc. All rights reserved.

www.phenomenex.com

Phenomenex products are available worldwide. For the distributor in your country/region,
contact Phenomenex USA, International Department at international@phenomenex.com
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