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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 1

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

SPE Conditions

Cartridge: Strata PFAS (WAX/GCE)
Dimensions: 200mg/50 mg/6mL
Part No.: C50-9207
Sample pH: Adjust fo pH 6-7 with 1M Phosphate Buffer
Conditioning: 1: 10mL 0.1 % Ammonium Hydraxide in Methanol
2:10mL Methanal
3: 10mL Phosphate Buffer, pH =7
Load: 250mL of sample
Wash: 5mL 0.1 % Formic Acid in 50:50 Water'Methanol
Dry: 2 mins
Elute: 4mL 0.1 % Ammonium Hydroxide in Methanol
Soak: 2 mins
Evaporate: Using Nitrogen, evaporate to below 2mL
Adjust to 2 mL final volume using 100 % Methanol

Results
Table 1. Recovery of QSM 5.3 Target Analytes from a Typical
Laboratory Control Sample

Using Strta PFAS SPE (WAWIGCE]
= Beoivery i

PFBA 25.600 22.640 88 84-135 Pass
PFPeA 25.600 22157 87 75-138 Pass
PFBS 22,840 22300 99 81-133 Pass
4:2-FTS 23.920 22.078 92 64-134 Pass
PFHxA 25.800 24644 96 B80-137 Pass
PFPeS 24.000 21.699 20 82-132 Pass
HFPODA 25.600 26.336 103 70-130 Pass
PFHpA 25.800 27.018 106 B80-140 Pass
PFHxS 24.200 24713 102 71-131 Pass
DONA 24120 26.083 108 70-130 Pass
6:2-FTS 24.280 24217 100 51-155 Pass
PFHpS 24360 23.015 a4 80-129 Pass
PFOA 25600 25.043 k:1:3 83-138 Pass
PFOS 24.480 22492 92 54-139 Pass
PFNA 25.600 25872 101 73-140 Pass
9CI-PF30NS 23.840 21.863 92 70-130 Pass
PFNS 24560 21.993 20 71-121 Pass
8:2-FTS 24520 22231 2 82-133 Pass
PFOSA 25,800 25714 100 73121 Pass
PFDS 24640 22.873 3 62-124 Pass
PFUnDA 25,800 26.353 103 70-134 Pass
11CI-P30UdS 24120 22.625 94 70-130 Pass
PFDoDA 25.600 27.710 108 75-139 Pass
10:2-FTS 24.680 26.626 108 50-124 Pass
NMeFOSSA 25.600 20.745 121 38-153 Pass
PFDoS 24.800 21.509 a7 39121 Pass
NEtFOSAA 25.600 25.846 112 36-156 Pass
PFTrDA 25.600 25814 101 67-144 Pass
PFTeDA 25.800 25.448 99 79-134 Pass
PFHxDA 25.800 29.662 118 36-136 Pass
PFOcDA 25.800 27373 107 10-124 Pass

Recovery Range: 87.0% - 116.0%
Average Recovery: 98.8%
Mean Recovery: 99.0

Exhibit 2 Exhibit 3

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

Table 2. Recovery Comparison of WAX + dGCE SPE and Strata

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

PFAS
Sequential WAX and dGGCB Strata PFAS WANX-GCB
Analyno g'-ﬁ[rgmm m::-n, % FED mﬂnﬂl nm:-u, % RED
12 ETS 0100 B0 g2 20,00 84 .6
et s S0L00 85 oA 2000 83 7.0
33 FTCA S0.00 B 1.8 2000 BE a8
42 FTS S0.00 700 28 2000 103 28
5:3 FTCA S0.00 B 06 2000 84 an
62 FTS S0.00 o8 50 20,00 108 45
7:3 FTCA S0.00 78 19,8 2000 80 53
82 FTS S0.00 o7 58 20,00 108 a4
BCHPRAONS 50,00 o 18,6 20,00 85 59
ADOMA 50,00 & as 2000 100 3.4
EtFOSA £0.00 1 Y 2000 T 1.3
EtFOSE 50,00 e 1.8 20,00 g2 7.1
HFEC- DA 50,00 118 6.8 0.0 0 a8
MeEOSA 50,00 108 66 2000 10 18.7
MeFOSE 50,00 &3 112 2000 e 8.4
M-M=EOSAR 50,00 10 87 2000 g8 123
PEEA 50,00 o6 14 20,00 88 0.8
M-ELFOSAA 50,00 o6 6.1 20,00 1m 1.
FFES 50.00 &7 as 20.00 g8 a7
FEDA 50,00 10 a3 20,00 87 81
PEDwDA £0.00 100 17 20,00 g8 aE
FFDS 50.00 @5 1.5 20.00 8e B2
EEHpA 50,00 & 28 0,00 a7 as
FEHpS £0.00 102 18 20,00 g2 81
FFEHxA 50.00 o6 23 20.00 100 5.4
PEHxDA 50,00 7a 158 0,00 &7 1.0
PEHxS 50,00 o7 o8 20,00 s 7a
FENS 50,00 a7 0.5 20,00 o5 ar
FEOA 50,00 106 a0 20,00 1m 3.
FEOIDA 50,00 a2 =a 20,00 B7 95
FEOS 50,00 o6 125 20,00 o 50
FEPeA 50,00 o6 s 20,00 o 4D
FEPeS 50,00 o5 a2 20,00 s 57
FFET=DA 50,00 100 26 20,00 100 az
FETrDA 50.00 o6 12,5 20.00 - 2
EEUndA, 50,00 104 5.8 20,00 &7 08
Mvarage =4) D49 B% BB% 65
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.

Swam PRAE WX+ HACE
Anahie Hn:";ﬂy % RED Ih:r.:lq % RED
Perflucro2- propocypropanoic) acid WA 411 106 T 4.58
Parflucrcbutanesulfonic acid m0es 207 1060 ATE
Pearflucrcbutanoic acid 1276 260 1246 ERE
Pearflucredecanssulfonic acid L] 474 1058 LR ]
Pearflucredecanoic acid 1036 SR ] 106 556
Parflucredodecanesulfonic acid (PFDoS) 1.0 148 B6.TE A6
Parflucredodecancic acid TI0.7 E65 1055 565
Perflucroheptanesulfonic acid 1086 482 117 420
Perflucrcheptancic acid 122 LR E 1081 547
Pearflucrohex adecanoic acid 1069 Bar 108 .58
Pearflucrohex anesulfonic acid 17 7 1145 ase
Parflucrohex ancic acid 1187 238 1148 as
Perflucrononanssulfonic acid MWE1 4.13 1055 651
Pearflucrononanoic acid 189 4.7 1134 447
Parflucrcoctadecanoic acid LI ] B33 53,00 127
Parflucrcoctanesulfonamide 1176 4.30 1151 am
Parflucrcoctanesulfonic acid 1.7 4.90 1100 am
Perflucrcoctanoic acid - B 478 11456 505
Parflucropentanesulfonic acid Wr.7 482 107.0 3.8
Parflucropentancic acid 1149 360 118 B0
Parflucrotetradecancic acid 104 05 LT a.56
Pearflucrotridecanoic acid 1 Ll 1060 687
Perflucroundecanoic acid A BGE 1008 7
;;:Izr; H,2H.2H- perflucrodecanesulfonic acid A 5.8 S 5 o
- .
:'Hri H.2H,2H- perfluorododecanesulfonic acid 8037 500 1048 aa3
:Bl-:zr; H.2H.2H- perflucrocctanesulfonic acis _— o 1108 &
Em;e'g?rlparﬁmru-'l— octanesulfonamido) —_ BES TOLE e
2{M-methylperflourc-1-octanasulfonamido) 1166 B8 115.1 8.5
mlﬂgmudacaﬂmmﬂ-mamn&i-ml— EE 47 1115 5 43
i undecane-1-

;;Eggmm-ra-ﬂrm 1-su- 00,58 748 100.5 a1
MN-ethylperfluocro-1-octanesulfonamide 1049 T5G B5.36 a8
M-ethylperflucrcoctanesulfonamidoacetic acid 1114 BT 1085 758
HIM-EF : uoro-1-octanesulfonamide 50,50 a5 go.57 Ao
EDGI J:ia'dma' 3H-perfluorononancats A 258 193 527
4, 8- dicxa- 3H- perflucroncnanocate (DOMA) - e 364 1193 534
By erage 111 % 5.B0 % 140% BAZ2%
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

SPE Procedure for SPE comparisons in Exhibits 2 and 3

Strata SPE PFAS Conditions

Cartridge: Stata PFAS WAX/GLE)
Dimensions: 200 mg/50 my/6 mL
Part No.: CS0-5207
1:10mL 01% Hydrawida in Methanol
2 10mL Mathanol
3 10mL Phosphata Butfer, pH =7
Load: 250 mL of sampla
Wash: 5mL 0.1 % Formic Acid in 50:50 Water/Mathanol
Dry: 2 mins
Elute: 4ml 0.1 % Ammanium Hydroxida in Mathanol
Soak: Z mins
Evaporate: Lising Mitropen. evaporate to balow 2 mL
Adjust to 2 mL final volume using 100 % Methanol

Sequential WAX and dGCB Conditions

WAX Conditions

Cartridge: Strata X-AW
Dimensions: 200 mg/'é mL
Part Mo.: 225070 FCY
1-10mlL 0.1% Hydraida in Methanol
2 10mL Mathanol
3:10mL Phosphata Buffer, pH = 7
Load: 250 mL of sample
Wash: 5mL 0.1 % Formic Acid in 50-50 Water/Mathanol
Dry: 2 mins
Elute: 4ml 0.1 % Ammanium Hydraxida in Mathanol
Soak: Z mins
Evaporate: Using Nitrogen. evaporaie to balow 2 mL
Adjust to 2 mL final volume using 100 % Methanol

dGCB Conditions

Sample: 2mLWAX aluent
Sorbent: 50mg ENVECarb™
Vortax: 30 sac
Centrifuge: 3000 rpm for 1 min

Syringa Filter: CLARIEY™-FP 045y 13mm (AFB-T101-12)

Discussion and Conclusion

The data presented in this technical note demonstrate that the Strata® 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 non-
drinking 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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