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ABSTRACT RESULTS (cont.)

Purpose: Demonstrate method performance for the PFAS analysis at low level (ng/L) in a wide variety of non-drinking water matrices by direct Control Samples
analysis.
_ _ S - _ . Table 2 summarizes the ASTM D9797-17 control criteria, and the results demonstrate all compounds passed in this method. Figure 3 shows the overlaid
Methods: Simple water sample preparation based on dilution, filtration, and acidification followed with LC-MS/MS analysis. chromatogram of all PFAS of a method blank and a reagent water spiked at 10 ng/L (LLOQ check sample) and taken through sample preparation. PFBA
and PFPeA are quantifiable at an injected concentration of 10 ng/L, which is much lower than the reported limit of quantitation in the ASTM D7979-17
Results: Thermo Scientific™ TSQ Altis™ mass spectrometer provides excellent quantitative performance for PFAS direct analysis in the low ng/L method.
range in non-drinking water matrices. Sample type Definition Criteria Results
_ _ Concentration must be one half the Target compounds
INTRODUCTION Reagent Blank HSHERIS LT (90, W) Slse LLOQ NOT DETECTED OR BELOW
cetic acid <LLOQ
Per- and polyfluoroalkyl substances (PFAS) have been manufactured and used in a variety of industries around the globe, including in the United Reagent Water + surrogates at 160 Concentration must be one half the Target compounds
States since the 1940s. PFOA and PFOS have been the most extensively produced and studied of these chemicals. Both chemicals are very Method Blank ng/L. LLOQ NOT DETECTED OR BELOW LLOQ
persistent in the environment and in the human body and accumulate over time. There is evidence that exposure to PFAS can lead to adverse human Taken through sample preparation | -
health effects.1-3 As a result, analytical testing has expanded beyond the simple analysis of drinking water and is now being performed on several S/N ratio 2 3 for all quantitative ions
matrices such as ground, surface and wastewater. In this work, we report a direct analysis method for the determination of a list of 24 PFAS and their | el W) &g et 1l gl s LLOQat 10 ppt
labelled surrogates in a wide variety of non-drinking water matrices LLOQ checking Taken through sample preparation Target Recoveries Recoveries <30% deviation for most
' < 50% deviation of the compounds
MATE RIALS AN D M ETH ODS Reagent water + targets at Target Recoveries Target Recoveries
Laboratory controls 160 ng/L. Taken through sample < 30% deviation <30% deviation for most of the
Sample Preparation preparation. compounds
Field water samples were provided by the U.S. EPA Region 5 and included reagent water, surface water, ground water and wastewater through a Table 2. Summary of method control criteria according ASTM D 9797-17 method.
participating EPA study. Each water sample was spiked with a low (60 ng/L) and high level (200 ng/L) of 24 PFAS compounds (N=5) prior to shipment 6083 1
to the lab. Five blank samples of each water matrix were also provided. 5-093:M
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Mixed for 2 min Figure 3. PFAS overlay chromatograms: a) method blank sample and b) reporting limit checking sample spiked at 10 ng/L.
Figure 1. Water sample preparation scheme. Sample Analysis
LC-MS/MS Analysis Each spiked water matrix (N=5) at low and high concentrations were prepared using the method described in ASTM D7979-17 and analyzed using the

LC-MS/MS method described herein. The 60 samples received were divided into 3 batches of 20 samples and analyzed on 3 different days. All 24 PFAS

Thermo Scientific™ Vanquish™ Flex Binary system fitted with Thermo Fisher PFC free kit and interfaced with a TSQ Altis triple quadrupole mass compounds were detected and quantifiable at both low (60 ng/L) and high spike (200 ng/L) concentrations. Figure 4 shows an example of overlay

spectrometer. chromatograms of all PFAS spiked at 60 ng/L in reagent, ground, surface and waste samples. -
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* Samples were diluted, filtrated, acidified and directly analyzed without a pre- 1 95 Figure 4. Overlay chromatograms of 24 PFAS spiked at 60 ng/L in field samples. a) Reagent water; b) ground water; c) surface water and d)
concentration step 18 0 wastewater.
Recovery of the 24 PFAS compounds spiked into the different water matrices is summarized in table 3. All compounds analyzed in this method were within
o1 0 the range of 70% to 130% as required by ASTM D7979-17, except for PFBA spiked at low level in wastewater (58% with an imprecision of 34%). The lower
recovery observed might be related to co-eluting wastewater matrix components which might be suppressing the signal. The LC-MS/MS method has
MS Parameters proven to be very reproducible and robust as demonstrated by the precision values of all PFAS compounds spiked in non-drinking water matrices (N=5)
HESI Source: negative ionization mode Vaporizer temperature : 300 °C summarized in table 4.
: : : REAGENT GROUND SURFACE WASTE REAGENT GROUND SURFACE WASTE
Spray Voltage: 2.5 kV Cycle time :0.3 S WATER WATER WATER WATER WATER WATER WATER WATER
Sheath Gas (Arb): 50 Q1 Resolution (FWHM): 0.7 Da 60 200 60 200 60 200 60 200
Ausxiliary Gas (Arb): 10 Q3 Resolution (FWHM): 1.2 Da Compounds g4I ng/L ng/L nglL nglL nglL nglL ngi Compounds nZ‘/’L :g,‘l’_ nZ(l)L :g,‘l’_ nZ‘/’L :3/?_ nZ‘,’L fg,‘l’_
: : PFBA 17% | 78% 71% 75% 74% 74% 98% 75%
Sweep Gas (Arb): 0 CID gas: 2 mTorr T R PFBA | 6% | 3% | 23% | 6% | 17% | 6% | 34% | 6%
lon transfer tube temp.: 325 °C Monitored SRM transitions listed in application note # 65397 PFPeA | 84% | 80% | 104% | 80% | 115% | 81% | 88% | 78% PEPeA | 9% | 6% | 9% | 6% | 25% | 9% | 9% | 3%
ata Analysis 4:2 FTS 82% | 81% | 83% | 79% | 86% | 80% | 77% | 74% 4:2 FTS 4% 4% 5% | 3% | 11% 4% 39/ 10%
[0) [0) (o) (o) o o) (o) (o)
The acquired data was processed using Thermo Scientific™ Dionex™ Chromeleon™ 7 Chromatography Data System software, version 7.2.9. PFEHXA 81% | 82% | 90% | 78% | 87% | 79% | 76% | 91% PFHXA 6% 1/ 2% | 4% | 15% 1% 10% | 18%
PFPeS 80% | 80% | 82% 79% 85% 78% 80% 83% PFPeS 2% 4% 6% 4% 16% 3% 8% 4%
RESULTS PFHpPA | 84% | 81% | 88% | 80% | 89% | 80% | 74% | 81% PFHpA 6% | 3% | 6% | 5% | 11% | 3% | 5% | 3%
: . : : : PFHxS 4% 5% 10% | 6% 17% 4% 16% 5%
The LC-MS/MS method described herein differs from the reported ASTM 9797-17 method, where excellent chromatographic separation was achieved PFHXS | 81% | 81% | 87% | 78% | 94% | 81% | 85% | 85% = 120; 40/0 90/0 40/0 16°/0 14(; 26‘70 70/0
on a Accucore RP-MS analytical column using different mobile phases compositions (Fig. 2). 6:2FTS | 84% | 82% | 85% | 80% | 87% | 94% | 78% | 79% : ° ° ° ° ° ° ° °
PFOA 4% 5% 8% 8% | 32% 11% 12% 10%
—— PFOA 83% | 80% | 88% | 82% | 123% | 83% | 83% | 86% PFHDS o0 | 2o, s | 5% | 12a% | 6% | 10% | 10%
1 counts g (o} (o] (] (0] (o} (0] (o} (o]
&L & qu? ng Qo"?- & PFNA 79% | 81% | 84% 80% 86% 80% 79% 82% PEOS 13% 5% 5% | 4% 13% 4%, 5% 4%,
y Q Q 24
5-0e4 1 QQQQ? 3 ‘ PFOS 91% | 82% | 91% 78% 93% 81% 79% 90% 8:2FTS 6% 6% 11% | 5% 16% 5% 8% 4%
4.0e4 - 1 8:2 FTS 85% | 80% | 81% 75% 76% 79% 78% 83% PFDA 10% 6% 1% | 4% 10% 3% 13% 5%
2 o0a o~ - & \‘ ‘ N PFDA 85% | 75% | 89% | 79% | 81% | 76% | 72% | 78% PFNS 4% | 3% | 6% | 4% | 19% | 5% | 5% | 4%
Jdeq - ({ & 1
N &L ‘"‘ ‘ A Y PFNS 80% | 81% | 86% | 78% | 85% | 79% | 74% | 83%
2.0e4 - & I & ‘ S Qé:fg_s?‘ e N-MeFOSAA | 11% 7% 1% 5% 18% 4% 11% 3%
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0-020 7 i o UL S R PFDS 82% | 78% | 89% 77% 85% 79% 72% 81% PFDS 10% 8% 3% 5% 13% 2% 4% 8%
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Figure 2. Overlay chromatograms of all PFAS compounds included in this method. N-EIFOSAA | 82% | 79% | 89% | 77% | 89% | 81% | 80% | 85% N-EtFOSAA | 16% | 4% | 7% | 5% | 21% | 8% | 13% | 5%
Linearity and Sensitivity AABE || (900 || 2o | B9 || (90 || Eoie | el || 1o || SI PFDOA | 6% | 5% | 4% | 6% | 15% | 8% | 9% | 4%
Exce!lgnt linearity and quaptltatlvg accuracy were achlsved over thg range of 10 — 400 ng/L Wlt!’] correlation coefﬂments. grgater thaq 0.99.for all ) PETreA 109% 1103% | 112% | 91% | 113% | 119% | 100% | 110% PETroA 22% | 12% 1 19% 1 12% | 20% | 23% | 14% | 14%
transitions and the respective residuals were within 20% of the nominal values. The concentrations were calculated taking into consideration the 50% — :
dilution with methanol. Table 3. PFAS recoveries in different water matrices. Table 4. Reproducibility represented by CV% of 24 PFAS

TSQ Altis mass spectrometer can quantitate the majority of PFAS compounds 5 times lower than the LLOQ reported by ASTM D7979-17 as Compounds analyzed in this method.

demonstrated by the results shown in Table 1. CONCLUS'ONS

Compounds - /(I[\l =3) AEEPDAQD7(97?I:;7 LA e 402 2 et = Method blank samples confirmed that reagents and LC-MS/MS system fitted with PFC-free kit were PFC-free from contaminants and interferences
ng ng 50007 R? = 0.9992 weighting 1/x 1263 ]
PFBA 10 50 ] N o] = The Accucore RP-MS column provides excellent chromatographic separation and maintains robustness in challenging water matrices.
PEPeA 10 50 ] = The TSQ Altis mass spectrometer can quantitate the majority of PFAS compounds lower than the LLOQ reporting requirements in ASTM D7979-17 and
PFBS 2 10 m_ j:::: EPA 8327
4:2 FTS 10 - ] +oes ] \ !r: = PFAS compounds were detected in the different water matrices at both low and high spike concentrations with recoveries in the required range.
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PFPeS 2 B % 100 200 300 400 “9”;50 T 1050 11.00 11.50 'm:‘zhs reprOdUC|b|||ty Of the methOd
PFHpA 5 10
PFHxS 5 10 CO:S;M“ .- 3"12‘::'1 . 7 ZE}OE:MS PFOS, 12.14 min REFE REN C ES
6:2 FTS 5 _ 007 R2 = 0.9955, weighting 1/x aoe2]||] |
200 1. National Institute of Environmental Health Sciences. Perfluorinated Chemicals (PFCs),
PFOA 2 10
PFHpS 2 - - “(
PENA 2 10 200 2. U.S. Environmental Protection Agency (EPA). Per- and Polyfluoroalkyl Substances (PFAS),
PFOS 2 10 ] 3. Agency for Toxic Substances and Disease Registry (ATSDR). An Overview of Perfluoroalkyl and Polyfluoroalkyl Substances and Interim Guidance for
8:2 FTS 5 - 100 Clinicians Responding to Patient Exposure Concerns.
PFDA 2 10 g 160 200 360 400 “9”;50_5_0‘5.1,{:16 11.50 == tf.'o?n COIU:‘ES? 'mi-lns.'1s
AR L - 4500_ countsTmin PFTriA oee PETAA - T4-57 riiin AC KN OWLE DG E M E NTS
N-MeFOSAA 5 : ol €) da IS soez) 122 B2
PFOSA 10 - as00] o \ We would like to thank Dr. Christopher Impellitteri and Troy Strock from EPA for supplying material, PFAS standards and water field samples.
PFDS 10 - ”"" p 6.302
FrunA - 10 o TRADEMARKS/LICENSING
N-EtFOSAA 5 - ] |
PFDoA 2 10 oo 2“ © 2021 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries. This information
PFTHA 2 10 m - AA . \ A }\AB is not intended to encourage use of these products in any manner that might infringe the intellectual property rights of others.
2 . T e e ThermoFisher
Tabe 1. Reporting lower limit o quaniation obtained by L9UT2 . Rebreseniatue catbrauoncutues or o) FEOK 0 SO an )
this method and ASTM D7979-17 Reporting ranges. ’ 9 J 9 S C | E N T | F | C

than the reporting limit of quantitation.


https://www.niehs.nih.gov/health/materials/perflourinated_chemicals_508.pdf
https://www.epa.gov/pfas
https://www.atsdr.cdc.gov/pfc/docs/pfas_clinician_fact_sheet_508.pdf

	Slide Number 1

