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INTRODUCTION The detailed description of the LC/MS/MS parameters is included in Table 1. Table 2. Retention time; calibration range; %accuracy CS1 (lowest calibration standard), RSE, Table 3. %Recovery of EIS spiked at CS1 concentration
: : : : Table 1. HPLC Instrumental conditions average S/N; and instrument detection limit (average and %RSD). LcMs-gogonx | OWESt calibration Standard) B ura b i, ater (WP and T f |
The US Environmental Protection Agency (EPA) published the first method . . - T L ————— il e o ypes 0F 2qusous sampies
. . . . . . . tration oncentration | % Accuracy verage ng/m % ng/m % Recovery CS1 were analvze 0 OWln t e
for the analysis of PFAS in drinking water in 2009. Since then, EPA has Shimadzu LCMS-8050 m- “-- % Recovery CS1 y g
1 CS1 (ng/mL) CS7 (ng/mL) CS1 (n=7) S/N (n=7) (n=7) (n=7) (n=10) Spike in UPW o . . i
published methods EPA 537.1 and EPA 533 in 2018 and 2019, ShiinspacdGl SRR S b Ul m e IR B 0.8 250 102.68 3.64 102.68 0.16 5.77 0.004 ‘ enl:s sl el e, extraction procedure outlined in
respectively, also for drinking water samples. It was not until 2021 that EPA _ ——— BT :o 0.4 125 105.25 2.98 105.25 0.18 1252 0.003 94.09 32.78 EPA Draft 1633: ultrapure reagent
_ P ' ) _ | PFHxA K 0.2 62.5 106.18 4.75 106.18 0.13 21.55 0.004 96.48 85 57 _
published the first method (draft method 1633) for analyzing PFAS in 2L | BT 7 02 o 102.14 477 100 14 011 1503 0.002 oo oy water (UPW, n=3) and wastewater
wastewater and other environmental samples under the scope of the robila ph : (yA(: f ;‘":" fmmonm Ao | ProA [ 0.2 62.5 103.79 8.42 103.79 0.08 11.19 0.008 100.51 91.56 effluent (WW, n=7), both spiked at
Clean Water Act. Currently, this is the only standardized method published e S ot | PFNA | g;i 85 2;? 18223 ;gg 18?23 8(1)3 ﬁsg gggg 104.16 93.28 concentrations equal to CS1.Table
. ' o . . L . : - , | PFDA D : . : : : . . : 107.61 98.75 0
by EPA available to environmental labs interested in monitoring PFAS in 0.4 mL/ Min — pruna RS 0.2 62.5 104.42 7.51 104.42 0.10 15.78 0.007 TN 29,06 3 shows the %recovery of the EIS
wastewater samples in anticipation of future regulation _ 22 D"ll/‘:itfs 10.46 0.2 62.5 99.14 6.67 99.14 0.15 20.17 0.007 97.69 72.58 in UPW and WW. In UPW, the
' 11.35 0.2 62.5 109.92 6.73 109.92 0.11 16.01 0.003 82.12 58.55 :
: . : : : : - : : recoveries from all EISs were
In this work, we optimized an analytical method on a Shimadzu’s LCMS 15 L/Min 12.24 0.2 62.5 86.49 7.07 86.49 0.08 10.89 0.004 65.92 42.09 e
Interface temperature 190°C within 50% and 150% except D5-
8050 for the analysis of PFAS in accordance with EPA Draft Method 1633 Desolvation Line temperature 200°C | Pres  EERS — — — — ot — — - A e !
= M _ _ _ . | prres A/ 0.2 62.5 116.00 8.97 116.00 0.12 16.54 0.01 105.44 100.97 NEtFOSA (48%). The recoveries
and evaluated the individual recoveries from each step required in the Heat Block temperature 300°C  PrHxs W 0.2 62.5 103.13 9.56 103.13 0.18 31.19 0.008 109.04 99.40 ( ) .
preparation of wastewater samples (solid phase extraction and carbon DVIng g3s fow e | PFHps  EEECEL 0.2 62.5 10094 1068 10094 007 10.80 0.01 86.72 82.76 of the EIS in WW were slightly
. . NN Acquisition cycle time 16 min B o 0.2 62.5 104.09 11.42 104.09 0.21 50.62 0.015 93.63 83.95 lower for all compounds than in
clean-up). This poster summarizes the optimized instrumental method and Total MRMs 72 B 1020 02 625 R 10.88 113.14 i o e 93.09 2467 UPW, but still exceeding the
its performance, based on sensitivity, linearity, repeatability, and the results BT 0% 0.2 62.5 94.83 11.37 94.83 0.18 34.16 0.005 72.53 85.68 ’ )
frorFrjl the analysis of ultra pure Watery and Was%/tewgter efflugnt samples o coomno —— RESULTS | PFDos  EERERR 02 62.5 e L oon Lo L T A 3228 AL reported ranges in EPA Draft 1633.
y P ples. . ”lep i et . - | 4:2FTS VN 0.8 250 83.92 15.20 83.92 0.24 9.70 0.027 47.86 44.46 Figure 3 shows the recovery of the
EXPERIMENTAL APPROACH 'L-; Calibration was performed for all | 6:2FTS W) 0.8 250 80.44 15.82 80.44 0.50 26.45 0.013 102.61 79.32 target compounds spiked in UPW
= .8 A : P | 8:2FTS  CKEY 0.8 250 108.43 10.40 108.43 0.32 12.78 0.036 91.70 61.64 _ _
Standards and calibration curve et cun ' targeted PFAS usmg a S_even point | PFOSA  [EEEEWY 0.2 62.5 113.56 11.92 113.56 0.22 35.66 0.004 56.78 49.43 and WW (error bars displaying
_ weighted regression calibration curve | NMeFOSA [ERERE 0.2 62.5 110.25 10.66 110.25 0.14 19.22 0.032 53.77 45.35 %RSD).
The forlty (40) taz‘jget PFAS c(:jompounds, twenty-three 523) EX’[rlaC’[edd ; Anlyss following EPA draft method 1633 193.4498 8.; g;.g 18;.2(15 g.gg 18322 8.;; 123111 00.00159
Interng Standa_r s (EIS) and seven (7) Non-Extracted Internal Stan lards - guidelines; concentration range for e o4 02 022 102.36 > 10236 00 = o m Ultrapure water = Wastewater
(NIS) mclgded N EEA Drgft Method1633 Were purchased from Wellmg_ton s spectromater each target compound is summarized mm 1300 ; o 97 74 65) 9774 085 118 001 500,00
Laboratories as native mixes. Standard solutions were prepared to achieve in Table 2. The linearity of the | NEtFOSE  [EEEKET! 2 625 101.23 6.01 101.23 0.38 5.63 0.006 180.00
the desired concentrations listed in the method (targets: 0.2 — 250 ng/mL; N 5.69 0.8 250 10005 420 10005 022 9.04 0.007 160.00 ]
_ _ _ _ . calibration curve was evaluated by 8.21 0.8 250 101.71 3.84 101.71 0.13 5.14 0.002 140.00 I I |
EIS: 1.25 — 25 ng/L; NIS: 1.25 — 5 ng/L). calculating the Relative Standard Error 10.03 0.8 250 94.21 4.70 19141.212 0.16 6.11 0.002 g 120.00 I | | T3 &L r :
: 11.73 0.8 250 111.72 9.08 7 0.35 14.03 0.004
Sample Preparation Figure 1. HPLC Configuration with Delay Coumn < ~>0); RSE for all target compounds 2.94 1 312.5 10445 849 10445 031 1202 0053 £ 2000 |f
500 mL of wastewater effluent or ultra pure water were collected into pre- was <20% (Table 2). 6.08 5 1562.5 112.09 6.11 112.09 0.84 5.14 0.055 X 60,00 I
: . 7:3 FTCA 8.95 5 1562.5 111.16 5.90 111.16 1.89 11.20 0.066
cleaned polyethylene bottles and weighed. 25 L of EIS stock solution was . - EREL 40.00
polyetny Welg K . Accuracy for all target compounds in CS1 ranged between 80% and 116%, | PFEESA  JEEEXT 0.4 125 105.06 3.19 105.06 0.11 7.91 0.001 20.00
added to each sample. Pre-condition of SPE with 0.1% methanolic . : - prvipa [PXE 0.4 125 104.14 2.67 104.14 0.09 6.87 0.053
. . exceeding results reported and accepted in EPA draft 1633. =~ prvea RS i T B0 = EEV oY TG Yo5S 0.00 P —
ammonium, methanol and regent water was performed according to the _ - _ _ —vrora TIPS 01 e g - — by o b SS5355582338888880823 8PP LE33538 852855 5835¢8¢%
product manual (Inert Sep mini MA-2: 5010-27235, 280mg). Samples were The instrument detection limit (IDL) and its %RSD for each target are shown in | | | | | | | | SRR SSSEEELTSEESSSEIIOIISE0S5:5g88 AooiiEsEg
. . . . . H = v = = = o t
loaded onto the SPE cartridge at 5 mL/min. Sample bottles were rinsed Table 2; they ranged between 1.9 ng/mL (7:3 FTCA) and 0.01 ng/mL (multiple = Cs4 1 Cs7 =%zz2"F 377"
with 10 mL of reagent water and those rinses were loaded onto the SPE analytes). The calculated limit of quantification (LOQ) for each target compound 20.00 | | =
cartridge. Subsequently, the cartridge was dried with nitrogen gas and then was determined to be equal to their concentration in CS1 and the LOQs listed in 18.00 Figure 3. %Recovery of target compounds spiked at CS1 concentration (lowest
. . ) EPA draft 1633. S/N of CS1 df 21 525 (Table 2)- this d 16.00 calibration standard) in ultra pure water (UPW) and wastewater effluent (WW).
eluted with 5 mL of 0.1% methanolic ammonium. 25 pL of NIS was added raft : 0 ranged from 21 to (Table 2); this demonstrates 14,00
that lower LOQs could be easily achieved with the Shimadzu's LCMS-8050. For 12.00
to each extract. ! | _ e oni o NCLUSION
: " comparison purposes, IDLs using a higher sensitivity instrument (LCMS-8060) & 10.00 _ _ _ _
Instrument and operational conditions are also included in Table 2 = 800 This study demonstrates the analysis of PFAS in accordance with EPA
The LC/MS/MS analysis was performed using a Shimadzu Nexera UHPLC . _ _ _ jgg Draft Method 1633 in wastewater samples using the Shimadzu LCMS-
system coupled with a LCMS-8050 Triple Quadrupole Mass Spectrometer. Repeatability was _evaluatzd 8(‘; C801 (nf_7h)’ CS4 (n86) and CSS (n;]G). IZ%SL 200 I | | ‘ ‘ | | | il ‘ | ‘ | ‘ | 8050. The results show excellent performance of the LCMS-8050 for key
A delay column, the essential modification of hardware for minimizing t<he Ioowest (c):ahbraﬂon star; ard, 75% of the targete compouno >3 oweo A)RSP O e s s s < s xnngo A AP PP IS S SSHBSS28S<IS << quality control parameters defined in the method. Lower instrument
. . . . @m oo X 4 = o £ S ada gxﬂuﬁuﬂtttwwwmmmﬂnz TP duYyvexx . .. . . .
ossible PFAS background contamination from LC and solvents, was =20%; the %RSD of 12.5% of the targets ranged between 20% and 30%, and it e EEfEESSEREeffEEE2558808833203833EEEEEER detection limits can be achieved by using a higher sensitivity LCMS.
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installed in between the mixer and autosampler for perform this work was >30% for the remaining 12.5% targets. In CS4 and CS7, %RSD for all ) N AL A
(Figure 1) targets was <20%, with most compounds showing %RSD of less than 10%. = .

Figure 2 shows the %RSD of each targeted PFAS in CS4 and CS7.
Figure 2. %RSD of target compounds in CS4 (n=6) and CS7 (n=6)
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