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Analysis of Selected Perfluorinated Alkyl Acids in Drinking Water
by LC/MS/MS, EPA Method 537, a Validation Study
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Objective Results

Analysis of fourteen perfluorinated alkyl acids
including PFOA and PFOS in drinking water

Figure 1. Example Chromatogram (TIC and SRM)
of Calibration Standard (Level 3)*

Figure 2. Example of Calibration Curve

by EPA method 537 Figure 2a. Calibration Curve of PFOA Figure 2b. Calibration Curve of PFOS
o o0.am0 (0.5,1.25, 2.5, 5, 10 ng/mL) (8, 20, 40, 80, and 160 ng/mL)
i, PFOA PFOS
M et h O d % 1“2 l o 1 ““; 2o Y = 0.105853*X+6.51991e-005*X"2 R”2 =0.9997 W: Equal Y = 0.0134629*X+2.12533e-005*X"2 R/"2 =0.9979 W: Equal
9.46 1554 »
- ) 501 6.01 9‘45 1519 A l 30.04 3292 3436 :éisiEéS‘SRM 12; 305
« 250 mL water sample fortified with method % S, PFBS 107 :
surrogates is extracted by solid phase extraction oo Jom s s asmoan uees se G300 N i 25
(SPE) cartridge % ez PEHXA E 084 E 2.0
312.902@cid10.00 - -
. The eXtraCt iS Concentrated to dryness and then % 501 649 936 12}421,2,80 1755 2003 22,65 23.94 28.31 32.03 34.43 36,01 Eg%o‘::;i@o?ll MS g O'GE g 15;
adjusted to a ImL volume % h e ASUR 0.4 107
o The resulting solution iS analyzed by % 372 601 8.18 941 141:‘515.99 20.18 2368 2560 27.23 2868 3282 36.79 [25‘9979 -269.981] MS O 2? 05%
LC/MS/MS operated in negative electrospray % h  PFHpA O e I e e e e e e B B B R e B e e e e B S B
ionization (ESI) mode 455 6.81 836 11.86 1340 H 16 09 21,80 2352 25.90 30.04 3260 34,26 w 0 2 4 6 8 10 0 50 100 150
TG e E515RM ppb
° _?_?]paratlosn anc:?eti:tlorll ISApeitrformeld USIndg a % 127 349 454 784 880 1249 1519 1,5,10: 2082 2356 27.14 29.18 3057 3306 37.94 é%ﬂziﬂgg)czlﬁ’]ﬂ’;ﬂs PFHXS Table 1 The Concentra“On Range Of Ca|lbl’atlon CuI’Ve (ng/m L)
ermo Scientific Accela Autosampler an
quaternary U-HPLC pump eqUIppEd Wlth TSQ % 2,61 473 7.87 1060 1353 17.45 || 1865 23.95 28.30 29.45 3292 34,55 glbzﬂggll’ﬁcbglgﬁfm PFOA Analyte Cal L Cal 2 Cal 3 Cal 2 Cal 5
Quantum Access Triple Quadrupole mass BT =T s e meﬁ g'g i;g ;2 g ig
PSS HBITE S Fron 05 | 125 | 25 5 10
* Precautions such as replacing PTFE PENA 0.5 1.25 2.5 5 10
components of LC system with PEEK material PFDA 05 | 125 | 25 5 10
Where applicable’ bypaSSing degasser’ etC' are 162 3.73 498 888 1174 1479 1742 ({1858 2171 26.19 29.42 30,84 34.36 3659 %151}45‘;@;;f€é%0”‘5 PFOA_IS iEgnﬁ 8.2 ilgg ;'g g 18
HC H 20.10 — L 20384 0 . . .
taken to minimize method interference % o . SETTOA 0 ToE 3E z 0
150 448 568 7.99 1102 1247 1601 17.96 2074 2509 2955 3135 3322 3445 [CA;EGIZB-MB s PFTA 0.5 1.25 2.5 5 10
%}ﬁ'mw NMeFOSAA 1 2.5 5 10 20
Co m p O u n d S A n al yzed 031 426 560 843 1242 1483 17.09 57 || 2079 24.97 2756 28.95 3021 3470 3795 %ET%ZQ%‘;&??S PFOS NEIFOSAA 1 2.5 > 10 20
g 2.0 wamer PFHxA-SUR 1.25 3.125 6.25 12.5 25
NEtFOSAA N-ethyl perfluorooctanesulfonamidoacetic acid H % ;m(gg;;;;:i PEOS-IS PFDA-SUR 1.25 3.125 6.25 12.5 25
NMeFOSAA N-methyl perfluorooctanesulfonamidoacetic acid ;f a3 o om0 e vues v Nopw s mor v oo e 537 PFBS 4.42 11.05 | 22.1 44.2 88.4
o ™ PFHxXS 5 12.5 25 50 100
PFBS Perfluorobutanesulfonic acid o s1 51 10 e e o | v s o g Feseeeins PFDA NE(FOSAASUR | 5 | 125 | 25 | 50 | 100
PFDA Perfluorodecanoic acid % o MLZIES PFOS 8 20 40 80 160
PFDoA Perfluorododecanoic acid 430 660 914 1067 1272 1808 1938 || 2385 2770 2022 3123 3293 3492 316%995313231914??”5 PFDA-SUR
PFHDA Perfluoroheptanoic acid % - - Table 2. Example of Precision and Accuracy in Fortified Milli Q Water and Tap Water
572949 9cid18.00 e -
PFHXS Perfluorohexanesulfonic acid 033 426 535 7.73 1105 12.31 ™ 17.53 2022211L232;52576 27503‘03102 337435 37.51 [413;* 79-418.881] MS — PFOA - PFOS
o Time (o) n | Fortified | Mean Mean RSD |Fortified| Mean Mean RSD
PFHXA Perfluorohexanoic acid Conc. |Analyzed | Recovery | (%) | Conc. |Analyzed | Recovery | (%)
PFNA Perfluorononanoic acid R 0.01-38.00 o s (ng/L) Conc. (%) (ng/L) Conc. (%)
. . rmf;.rcsswsm ng/L) (ng/L)
PFOS Perfluorooctanesulfonic acid seosaeciasoo  NIMeFOSAA (
. . % 426 641 905 1255 1576 17.34 2219 2512 26,79 3028 3484 E?;Eémgglgnl] e ¢ MI”' Q Water Blank 10 0 0094 N/A N/A O 0002 N/A N/A
PFOA Perfluorooctanoic acid W Milli Q Water Fortified-1 | 4 2 2.0 100 | 54| 32 22.4 70 20.1
PFTA Perfluorotetradecanoic acid % wpomocasm, . PFUNA Milli Q Water Fortified-2 | 7 20 18.7 93 1.8 320 312.9 98 2.7
265 453 7.53 896 994 1331 1519 1834 2307 || 2464 28.21 3031 34.86 al-:
PFTrDA Perfluorotridecanoic acid ;\E‘égm&\sw Milli Q Water Fortified-3 | 4 24 37 % 0.8 244 5181 35 >
o % Soosaon  NEtFOSAA-SUR Tap Water Blank 1 0 3.772 N/A N/A 0 2.859 N/A N/A
PFUNRA Perfluoroundecanoic acid g 178 426 642 923 1056 1357 1577 1876 22323\4?,78 2637 3111 3408 3576 cas Tap Water Fortified-1 7 20 19.628 98 3.3 320 323.741 101 5.8
PFOA-IS Perfluoro-n-[1,2,3,4-13C4]octanoic acid* § ez | CESISR
N tnsaonsson s NEIFOSAA
MPFOS-IS Sodium perfluoro-1-[1,2,3,4-13C4]octanesulfonate N o9 om un _low too BRLEM A% e 2o N cis .
NMeFOSAA-IS N-deuteriomethylperfluoro-1- % ‘I‘ $ PEDOA CO nc l usion
octanesulfonamidoacetic acid e  Good separation for fourteen perfluorinated alkyl acids in drinking water
. . TIC F:- ¢ ESISRM -
PFHXA-SUR Perfluoro-n-[1,2-13C2]hexanoic acid % Tosezo  PFTIDA under conditions of EPA method 537
PFDA-SUR Perfluoro-n-[l 2-13C2]decanoic acid 033 379 7.38 853 093 1205 1606 1926 2083 2472 265329.40 3183 3453 3652 010999618941 MS
‘ | » Very good recoveries of same perfluorinated compounds from drinking water
NEtFOSAA-SUR  N-deuterioethylperfluoro-1- — \ S s PFTA
Cal-3 h

octanesulfonamidoacetic acid

67 1821 1103 1441 1605 1853

15

20 2 30 35

Time (min)

Sensitivity in ppt range for all analytes listed in EPA Method 537.



