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&/ Agilent Captiva EMR-Lipid #l
LC/MS/MS i Pl B FH & ZHZA Y
2RMZBRIRENEY)

e

RN BERNAT BRF 25 HER/ZRRENEY) (PFAS) WZAD DA
RN, ZITERRANZER, ARERARECEREEMZER Captiva EMR-Lipid
P TEdERER, RE®ET LC/MS/MS HITEE DT, Xt 25 MEI#HTT
140 AR IS IER T [EIER Y 105%, FIMEXIIREMRE (RSD) /9 14%.
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PFAS B1& 5000 ZM&amBIaEtEY,
REFLT 20 t42 40 £R", PFAS i
Bl AhK NbE. BS. BRHAE,
R EARBEEEFFURE 2R TR
R, PFAS B9l R A EFE .
mEE., THIRE. HIFEX. BFIR
B ¥l EWMAEMEER G (WHEL
EEflm. K. RE. FRARE) .
PFAS DFHIFEMHEERERE,
SELIR IR RR, EIEXE & ETED
mIz, BEBRAMNKTERENE. =
SRIKMBY) (B1588) HIARZEA
KRBT PFAS HEERR,
RTFEEERTH (WERMER ,
BRARENYI D ITEB BN,
Captiva EMR-Lipid @2k AReIE
MERFEFENRER, MARERDTY
MK, EREBERTIEBAKBRRER
WEFHNEWN, HiEEHENIES
IBE M,
ZEIZEA Captiva EMR-Lipid /#4075 &%
M AL TR R B A B AAR
B9 PFAS 12EX4, SAEFEI#H1T LC/MS/MS
3o
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2RBRER (EE)
PN SS, #&E 15-20 HEh

KIBER

SRS TEIPUSE aES

MANBEESRF
—> —>» M 2mL1% FEE —>

SRISER Y

EFY S

£ 2020 FH 2021 &, EXEHT EX
PNIB MR B9 — R BL IR T R A S R K
My 24 MR ERBHMNELE. B
EiEERANBE, SEaMeMmE
HERAEESRT (ULINE, Pleasant Prairie,
WI, USA), HAEFEE T A& LS EHMA
o, UEERILNINE, WoET 25 Hé&
M9 140 £ (n = 140) thE9 25 FER
PFAS #1737 2#fTo

HFm5iF

FrE 7SI — 288 (ACN). 2B,
ZER5E. FRERM BRI LC/MS B ACS
2%, M8 Fisher Scientific (Waltham, MA,
USA). Millipore 4fiZk (18 uQ, Bedford,
MA, USA) £/ 0.2 pm fRid 8281278,
EfMRALEY (WFEAE > 98%) H
REMmENARE B Em (K
FUE > 98%, FEMIRLME = 99%) W
B Wellington Laboratories (Guelf, ON,
Canada)s

fAN8mLE
2% FAERHY ACN

LA 1500 rpm
&% 2 5P

A 1500 rpm
=% 5 7%

FRER

WE 1 ME 2 iR, BEEaenilRa
D (29) BT 50 mL BRFBIAED, B
100 pg/g BYEARIAR A (SS) AINEIZA
[, HE=ERNFE 15 2. AFMN
NEEIFBRF (5/16 x 5/8 Ba<F) F1 2 mL
2 1% B (v/v) KBER, FHLL 1500 rpm
HEREZIB 2 2%, BN 8mL
2 2% R (v/v) B2 ACN HEZER
% 5 93%h (1500 rpm), FA/ELL 5000 rpm
b 5 9. REX 2.4 mL IZEW LER
HEZZE 3 mL Captiva EMR-Lipid /)\E
(8BS 5190-1003) +, HAEBE
BTEEZE 15 mL BRKBRES, B
B LSRR RE R . & 600 pL 80/20
ACN/ZCEEIMN/NER, TEENE
BATBREHERR. XWNFHMNET
(=6 to =9 in Hg), EFIREVLHBMA
WEE, BREaaWER, B 1mL 2
0.2 um FLFURE, AEK 500 pL &4
IR B ER ARG EohHF 81+ m
. MNANMAR (45 pg/mL), ZAEIOIN
300 pL 7K, EREAREAFRZY 800 plo
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] FRER 2 g BPIRESRN 50 mL B &

v

] BERMMAASRET, =8 TFE 15 9% \

v

y MNFEHREFH 2 mL 1% BEIGHR

v

] 1£ 1500 rpm FREFHIRM 2 55

v

] N 8 mL & 2% EEAHIS ACN, 7E 1500 rpm FEBEFHREM 5 55 \

v

’ 14 5000 rpm By 5 S3%h

v

| ¥ 2.4 mL L BRIEEE 3 mL Captiva EMR-Lipid /MR, HAEEDER TS \

v

A IVERRIN 600 pL 80/20 ACN/7K, HIEE1ER T 5.
BEONE R RBVAF R H

v

] SEAEUR, T 0.2 um $HATUIERE, FEY 500 pL BB E AR SR SRS \

v

] PONPIRRAD 300 pL 7k, BAMAIRA 800 hL |

v

] EF LC/MS/MS BT 547

B 2. R TERERRE

e

FERITZ BT Agilent 1290 Infinity 11 &4
BEMHITTEHNE, UBRRAGES
5, B EIEE Anumol FAEER
1ErY. BRIEAEMN PEEK B4, R
EHBPMARE PTFE R, Hig
T AL SR IIERTE, FRRERRE
ISR ESI BFIRHY Agilent 6470B =
SRR RECARGH TN, 64708
— BN RRBAREA R FEBRIRE
BERN BT, FRANSE RN
(dMRM), LC M MS 75 #unk 1 M
xR 2 Fime B 3 B/RTTESE (Crevalle
Jack) AlPYIREN) R 2 TLEY PFAS BYE
EIRE FEIEE. PFOA. PFHXS.
PFNA. PFHpS. PFOS #1 PFUNDA &
WES SR 53.5 pg/g. 280 pg/g.
443 pg/g. 80.4 pg/g. 23700 pg/g
1102 pg/go

R 1ORBEGERMT

® 2. pUEFMT

S & S &
LC Agilent 1290 Infinity Il /KB &% R 4T MS BLE RIS ESI EFIER Agilent
6470B = EPURAT R BB RS
Agilent ZORBAX RRHD Eclipse Plus C18 &i EPURRAR RS
SRR £, 2.1x100 mm, 1.8 um (ZHS 959758- BF RSB
902) , BZ#& Agilent 1290 Infinity Il 743 i o
8203 um (S 5067-6189) -
sERis | Agilent ZORBAX Eclipse Plus C18 &34, TRI 230°C, 4L/min
4.6 x50 mm, 3.5 um  (EBFS 959943-902) /R 250 °C, 12 L/min
[E 50°C Ty BRSIE 15 psi
HIFE | 20pL EHMEBE | 2500V
EhtE A) & 20 mmol/L ZERE&HY 95/5 7K/ACN &R 1514 B R ov
”'“ B) & 10 mmol/L ZE&$&EY 95/5 ACN/ZKATR
Bid pins::d
(min) %A %B  (mL/min)
0 100 0 0.300
6 70 30  0.300
9 50 50  0.300
e 16 15 85  0.300
17 0 100 0.300
20 0 100  0.300
21 100 0 0.300

31 100 0 0.300
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3. ZHRNENIR (B8) FEE PFAS NEEERG. &

bR, FREY 5 Fh PFAS BYRESEEIN 53.5 pg/g w/w (PFOA) &
23.7 ng/g w/w (PFOS)

EEDM

REFRIERR 7 1T 25 F PFAS (b &%)
T Loh, EEET 4 MEMER
12HY PFAS 1EREY), 15 F PFAS 1
NATR. FABEERSIEE Wellington
Laboratories (Guelph, ON, Canada). Fff
R ATETHEY. RENE. MRM &
FXFM B ERE B E,

BRET 10 FHBEAR& (0.1. 1.
10. 100 #1 1000 ng/L) $K{EHI 5 SR
MM R A IE &M PFAS #H1TE
2. RIBLUABRRE (45 pg/mL) 70
E B AR ESRIFE R R RARBI MR, X
BN #T 3 — 1. AT HRRE
MIRTREFREEBESNHERE,
2RI/ RE2EHITRERE ASTM
EPA 755557,



HREIHIE

ERMFRERENEEE
ATWIEFERE, ARHEARES
FEFINAR 100 pg/g BY 25 FhKSA PFAS B
FRYDFHITER, ERWE 4 Firso X
FEXAR MR, SMERYFEIR
EIE 70%-130% SCEA, FHEURER
102%, FSEEA + 15%0

BRYERRERENBEEZE
ATHERARNBIBEREZ, FHTE
BRENERENBEE, TFEAD
oA, TETIRERBaHARF
BB R I E R ABX AT E R E
(RSD), EHAEIEST 25 FpEmy 140 X
REMEEZE (IARRFIK) o & 3 Al
X4 DNVNETRBALNIRT AN E
WMEMBEESLSR, ZHAMERE,
PGB FIYEURE SR 101%-114%, RSD
1 12%-16%, BELMSEFIYRIWER
79 105% + 14% RSD (R 3) - FE=x
FIBRY REEIER 71%-129%,
FHEIRE R 106% + 15% RSD (R 4) o
LR EEWMEN 70%-130%
HIERBY AT ZATE, RSD 1T 20% =P
EE DRI E 5.
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PFEESA
PFHpA
NaDONA

6:2FTS
PFPeS

PFOA
PFHxSK

PFNA
8:2FTS
PFHpS

PFDA

PFOS
PFUNDA
9CI-PF30NS

PFDoA
11CI-PF30UdS

B 4. ZEENEIAMNE 2 D @A AP 4 FEUSRAFICH 25 FRIR PFAS BIFRINE, RELRT 2 &
AERE R ESEE

R 3. BAFENBERYERENREEZE (0 =140)

R A4 FETANBERYEBENRBRE (n=13)

ey FEYETRE (%) RSD (%) =Xy IR (%) RSD (%)
3C4-PFBA 101 15 C,-PFBA 107 16
¥C,-PFDA 114 16 3C,-PFDA 107 16
*C,-PFOS 113 13 *C,-PFOS 111 11
*C,-PFOA 92 12 *C,-PFOA 100 17
£5ie

AN AERERFER Agilent Captiva
EMR-Lipid £5& LC/MS/MS, Xt 25 F&
Hrh 25 ¥ PFAS 1T T INE. %77ER]
%, BERIEEENERE. BXZ
FEERMBNELER, BSH Pulster &
AR EHXE"Y,
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Research on Per- and Polyfluoroalky!

Substances (PFAS). https:/www.epa.

gov/chemical-research/research-
and-polyfluoroalkyl-substances-pfas
(2022 F 6 A 14 BiAR)

Anumol T. . Recommended
Plumbing Configurations for
Reduction in Per/Polyfluoroalkyl
Substance Background with Agilent
1260/1290 Infinity (I) LC Systems
(IR 8/ ZRIGENEYT
Agilent 1260/1290 Infinity (1) /RABE
ERGPHNESHNBNERRE) ,
ZRIEER AT AR, LRSS
5991-7863EN, 2017

CWA Methods Team, Engineering,
and Analysis Division (4303T), United
States Environmental Protection
Agency. EPA 821-D-21-001. Draft
Method 1633, Analysis of Per- and
Polyfluoroalkyl Substances (PFAS) in
Aqueous, Solid, Biosolids, and Tissue

Samples by LC-MS/MS, August 2021.

https://www.epa.gov/system/iles/
documents/2021-09/method_1633_
draft_aug-2021.pdf

ASTM International. Standard Test
Method for Determination of Per-
and Polyfluoroalkyl Substances in
Water, Sludge, Influent, Effluent,
and Wastewater by Liquid
Chromatography Tandem Mass
Spectrometry (LC/MS/MS); ASTM
D7979-19;2019. DOI 10.1520/
D7979-20

5. Shoemaker, J,; Tettenhorst, D. Office 6. Pulster E. L. et al. Assessing Per-
of Research and Development, and Polyfluoroalkyl Substances in
National Center for Environmental Sediments And Fishes From a Large,
Assessment, U.S. Environmental Urbanized Estuary and the Potential
Protection Agency. Method Human Health Implications. Frontiers
537.1: Determination of Selected in Marine Science (in review)

Per- and Polufluorinated Alkyl
Substances in Drinking Water

by Solid Phase Extraction and
Liquid Chromatography Tandem
Mass Spectrometry (LC/MS/MS).
February 2018. Last revised
February 2020. https://cfpub.epa.
gov/si/si_public_record_Report.
cfm?dirEntryld=3430428&Lab=NERL

FfR

MR A

xR 5. WEYMREIE. MRM BFXNFIBE

{REZBYIE MREE | iEEE | REwNERBEE
A=y (min) RAR BEF | FEF (V) V) )
Ekavaiicy]
PFBA 6.169 M4-PFBA 213 169 72 8 2
PF40PeA 7.691 MS5-PFPeA 229 85 50 16 2
PFPeA 9.214 M5-PFPeA 263 219 72 4 2
PF50HXA 9.748 M2-4:2FTS 279 85 80 8 5
4:2FTS 10.288 M2-4:2FTS 327 307 150 20 2
3,6-OPFHpA 10.562 MS5-PFHXA 201 85 120 4 5
PFHxA 10.700 MS5-PFHXA 313 269 72 8 2
PFBS 10.962 M3-PFBS 299 80 154 36 2
HFPO-DA 11.089 M3-HFPO-DA 285 169 135 8 4
PFEESA 11.479 M4-PFHpA 315 135 124 28 5
PFHpA 11.621 M4-PFHpA 363 319 72 8 2
NaDONA 11.914 M3-HFPO-DA 377 251 50 8 5
6:2FTS 12.020 M2-6:2FTS 427 407 135 18 4
PFPeS 12.007 M2-6:2FTS 349 80 135 20 4
PFOA 12.391 M8-PFOA 413 369 72 8 2
PFHxS 12.880 M3-PFHxS 399 80 156 56 2
PFNA 13.134 MO9-PFNA 463 419 72 8 2
8:2FTS 13.467 M2-8:2FTS 527 507 200 30 4
PFHpS 13.699 M6-PFDA 449 80 148 50 2
PFDA 13.897 M6-PFDA 513 469 72 12 2
PFOS 14.502 M8-PFOS 499 80 135 50 4
PFUNDA 14.638 M7-PFUdA 563 519 100 12 2
9CI-PF30NS 14.975 M7-PFUdA 531 351 150 28 3
PFDoA 15.239 M7-PFUdA 613 569 100 8 2
11CI-PF30UdS 16.641 M7-PFUdA 631 451 150 36 2



https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
https://www.epa.gov/system/files/documents/2021-09/method_1633_draft_aug-2021.pdf
https://www.epa.gov/system/files/documents/2021-09/method_1633_draft_aug-2021.pdf
https://www.epa.gov/system/files/documents/2021-09/method_1633_draft_aug-2021.pdf
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=343042&Lab=NERL
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=343042&Lab=NERL
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=343042&Lab=NERL

{REZATE] MNEE | iEfEE | RUEHINEREE
ey (min) AR BEF | FEF () (V) (V)
BRI ER
M3-PFBA 6.169 M4-PFBA 216 172 72 8 2
M2-PFOA 12.391 M8-PFOA 415 370 72 8 2
M2-PFDA 13.896 M6-PFDA 515 470 72 8 2
M4-PFOS 14.501 M8-PFOS 503 99 135 54 4
AL

M4-PFBA 6.164 217 172 72 8 2
M5-PFPeA 9.214 268 223 72 4 2
M2-4:2FTS 10.287 329 309 150 24 2
MS5-PFHxXA 10.699 318 273 72 8 2
M3-PFBS 10.961 302 80 130 44 2
M3-HFPO-DA 11.080 287 169 135 4 5
M4-PFHpA 11.620 367 322 72 8 2
M2-6:2FTS 12.019 429 409 150 28 2
M8-PFOA 12.390 421 376 72 8 2
M3-PFHXS 12.879 402 80 156 48 2
M9-PFNA 13.133 472 427 72 8 2
M2-8:2FTS 13.466 529 509 200 28 4
M6-PFDA 13.896 519 474 72 8 2
M8-PFOS 14.500 507 80 148 54 2
M7-PFUdA 14.637 570 525 73 5 4
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