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9.1 ISO 25101: 2009(E), “Water quality—Determinationof perfluorooctanesulfonate
(PFOS) and perfluorooctanoate (PFOA)-Method for unfiltered samples using solid
phase extraction and liquid chromatography/mass spectrometry”, 1SO, (2009)

9.2 EPA Method 537.1, “Determination of selected perfluorinated alkyl acids in

drinking water by solid phase extraction and liquid chromatography/tandem mass

spectrometry (LC/MSMS)”, US EPA, (2018)
9.3 FDA: Validation of analytical procedures: Methodology, recommended for
implementation at step 7 of the VICH process on 22 October 1998 by the VICH

steering committee(64. guidance for industry), FDA, DHHS, (1998)

9.4 NIOSH, “Guidelines for air sampling and analytical method development and
evaluation(DHHS[NIOSH])” Pub. No. 95-117 .Cincinnati, OH: NIOSH, (1995)

9.5 OSHA, “Evaluation scheme for methods that use filters as collection medium”

In OSHA analytical manual, 2ed ed. Salt Lake City: OSHA, (1990)
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% 1. ReEEE AR
5 oFo] st &E
PFBA Perfluorobutanoic acid
PEFPeA Perfluoropentanoic acid
PFHxA Perfluorohexanoic acid
PFHpA Perfluoroheptanoic acid
PFOA Perfluorooctanoic acid
Perfluoroalkyl  PFNA Perfluorononanoic acid
carboxylic acids PFDA Perfluorodecanoic acid
(PFCAs) PFUnDA Perfluoroundecanoic acid
PFDoDA Perfluorododecanoic acid
PFTrDA Perfluorotridecanoic acid
PFTeDA Perfluorotetradecanoic acid
PFHxDA Perfluorohexadecanoic acid
PFOcDA Perfluorooctadecanoic acid
PFBS Perfluorobutane sulfonic acid
PEFPeS Perfluoropentane sulfonic acid
Perfluoroalkane PFHxS Perfluorohexane sulfonic acid
sulfonic acids  PFHpS Perfluoroheptane sulfonic acid
(PFSASs) PFOS Perfluorooctane sulfonic acid
PFNS Perfluorononane sulfonic acid
PEFDS Perfluorodecane sulfonic acid
FOSA Perfluorooctane sulfonamide
N-methyl perfluorooctane sulfonamido acetic
N-MeFOSAA )
acid
Precursor/ ) )
) N-ethyl perfluorooctane sulfonamido acetic
Intermediate N-EtFOSAA ]
acid
82 FTUCA ) )
8:2 fluorinated telomer unsaturated acid
(82 FTUA)
3H-Perfluoro-3-(3-methoxy propoxy)
ADONA P yobropoxy
propanoic acid
F_53B Chlorinated polyfluorinated ether sulfonic acid
(main of FH3B, 9-chlorohexadecafluoro—3-
. (9C1-PF30NS) ) )
Alternative oxanonane—1-sulfonic acid)

F-53B

(11C1-PF30UdS)

Chlorinated polyfluorinated ether sulfonic acid
F53B,

oxaundecane—1-sulfonic acid)

(minor  of 11-chloroeicosafluoro—3-
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% 2. $E33FE(PFAS) AlE - AALE QS 994 A% Yrasesd
b o o 1 4 A & A=A "S-
- e WRgaE 2 YR EEEa
PFBA BC,~PFBA BCsPFOA
PFPeA BC,-PFHxAZ ! BCs-PFOA
PFHxA BC,-PFHXA BCs-PFOA
PFHpA BC,~PFOA? 2 BCsPFOA
PFOA BC,~PFOA BCsPFOA
Perfluoroalkyl  ppNA BCs-PFNA BCs-PFOA
carboxylic acids  PFDA BCy-PFDA BCsPFOA
(PFCAs) PFUnDA YC,-PFUnDA ¥C7-PFUNDA
PFDoDA BCy-PFDoDA BC;-PFUnDA
PFTrDA BCy-PFDoDA BC;-PFUnDA
PFTeDA BCy-PFDoDA? ® BC,~PFUnDA
PFHxDA BCy-PFDoDA? 4 BC;-PFUnDA
PFOcDA BC,-PFDoDA? ® BC;~PFUnDA
PFBS BCs-PFBS BCg-PFOS
PFPeS BCs-PFBS BCg-PFOS
Perfluoroalkane  ppHxS 30,-PFHXS BCs-PFOS
sulfonic acids PFHpS ¥0,-PFHxS BCs-PFOS
(PFSAs) PFOS ¥C,-PFOS BCs-PFOS
PFNS BC,~PFOS BCg-PFOS
PFDS B3C,~PFOS BCs-PFOS
FOSA BCs-FOSA ds-N-MeFOSAA
Precursor/ N-MeFOSAA ds-N-EtFOSAA? 6 ds-N-MeFOSAA
Intermediate N-EtFOSAA ds-N-EtFOSAA ds-N-MeFOSAA
82 FTUCA BC,-8:2 FTUCA ds-N-MeFOSAA
ADONA BC,-PFHXA BCsPFOA
Alternative 9C1-PF30ONS BC,~PFOS BCg-PFOS
11CI-PF30UdS BC,~PFOS BCs-PFOS
L gEEAe] n4e YREFEA (19 AL WigFeds g
L gAE WEEEEAY HAEE YWREEFEA (19 2AdA H7g WEEFEEdw st 448 Uy
FE2de ngstus s BEEde T2 Bu fAE F9UAANR UREFEAR WA A}
&3 5 3l (o], 21 BCs-PFPeA, 2% BC,-PFHpA, 23 1BCo-PFTeDA, ** C,-PFHxDA,

BCy- PFHxDA, 2°6: d5-N-MeFOSAA)
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3E 3.} E (PFAS) A1E - A4S A3 A 2589 (d)
(Unit : ng/mL)
T T E CS1 CS2 CS3 CS4 CSh CS6
PFBA 0.1 05 1.0 5.0 10 25
PFPeA 0.1 0.5 1.0 5.0 10 25
PFHxA 0.1 05 1.0 5.0 10 25
PFHpA 0.1 0.5 1.0 5.0 10 25
PFOA 0.1 05 1.0 5.0 10 25
PENA 0.1 0.5 1.0 5.0 10 25
PFDA 0.1 05 1.0 5.0 10 25
PFUnDA 0.1 0.5 1.0 5.0 10 25
PFDoDA 0.1 05 1.0 5.0 10 25
PFTrDA 0.1 05 1.0 5.0 10 25
PFTeDA 0.1 05 1.0 5.0 10 25
PFHxDA 0.1 05 1.0 5.0 10 25
grma PFOcDA 0.1 0.5 1.0 5.0 10 25
PEFBS 0.1 05 1.0 5.0 10 25
PFPeS 0.1 05 1.0 5.0 10 25
PFHxS 0.1 05 1.0 5.0 10 25
PFHpS 0.1 0.5 1.0 5.0 10 25
PFOS 0.1 05 1.0 5.0 10 25
PENS 0.1 0.5 1.0 5.0 10 25
PFDS 0.1 05 1.0 5.0 10 25
FOSA 0.1 0.5 1.0 5.0 10 25
N-MeFOSAA 0.1 0.5 1.0 5.0 10 25
N-EtFOSAA 0.1 05 1.0 5.0 10 25
82 FTUCA 0.1 0.5 1.0 5.0 10 25
ADONA 0.1 05 1.0 5.0 10 25
9C1-PF30ONS 0.1 0.5 1.0 5.0 10 25
11CI-PF30UdS 0.1 05 1.0 5.0 10 25
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2
0
Jp

5 Mg CS1 €S2 (CS3  CS4  CS5  CS6
%C,~-PFBA 5.0 50 50 5.0 5.0 5.0
YC,-PFHXA 5.0 5.0 5.0 5.0 5.0 5.0
BC,~PFOA 5.0 5.0 5.0 5.0 5.0 5.0
BCs-PFNA 5.0 5.0 5.0 5.0 5.0 5.0
YC,-PFDA 5.0 5.0 5.0 5.0 5.0 5.0

YCy-PFUnDA 5.0 5.0 5.0 5.0 5.0 5.0

A A & .
- BCy-PFDoDA 5.0 5.0 5.0 5.0 5.0 5.0
Whgsed
3C,;-PFBS 5.0 5.0 5.0 5.0 5.0 5.0
%0y~ PFHXS 5.0 5.0 5.0 5.0 5.0 5.0
BC,~PFOS 5.0 5.0 5.0 5.0 5.0 5.0
BCs-FOSA 5.0 5.0 5.0 5.0 5.0 5.0
ds-N-EtFOSAA 5.0 5.0 5.0 5.0 5.0 5.0
BC,-8:2 FTUCA 5.0 5.0 5.0 5.0 5.0 5.0
¥Cg-PFOA 5.0 5.0 5.0 5.0 5.0 5.0
Ae# "7hg “CrPFUNDA 50 5.0 5.0 5.0 5.0 5.0
WHEEEEd  BCe-PFOS 5.0 5.0 5.0 5.0 5.0 5.0

d3-N-MeFOSAA 5.0 5.0 5.0 5.0 5.0 5.0
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ES 10423.1a 2021
3% 4. FE33RHE AR - AAME A% LC/MS/MS 717122 (d)
Column Cig, 2.1 mm x 100 mm, 5 um
Mobile phase A: 2 mM ammonium acetate in Water
B: Methanol
Time (min) 0 075 3 15 225 255 27
Gradient mode A (%) 95 95 30 5 5 95 95
B (%) 5 5 70 95 95 5 5
Flow rate 400 uL/min
Injection volume 10 pL

Ionization mode

Electrospray negative, ESI(-)

Gas flow 5 L/min
Gas tempartaure 270C
Nubulizer 45 psi
Sheath gas flow 11 L/min
Sheath gas temperature 330C
Capilary -4500 V
Nozzle voltage 500 V
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K
)

¥ 5. S2stsE A9 - A A9

FEAY AFRAY] 22

Q1 Q3! Q1 Q3 .
b A . . . . Collision
—H=E Precursor ion Product ion Precursor ion Product ion

(m/2) (m/2) (m/2) (mfy ey V)
PFBA 213.0 169.0 - 5
PFPeA 262.9 2189 - 4
PFHxA 312.9 268.9 - 4
PFHpA 362.9 318.9 - 4
PFOA 412.9 368.9 412.9 168.8 8/16
PFNA 462.8 418.9 462.8 218.8 8/16
PFDA 513.0 469.0 513.0 269.0 8/20
PFUnDA 563.0 518.8 563.0 269.0 8/16
PFDoDA 613.0 569.0 613.0 269.0 8
PFTrDA 663.0 618.8 663.0 268.9 8/23
PFTeDA 712.9 668.8 712.9 368.5 12/20
PFHxDA 812.9 768.8 - 12
PFOcDA 912.9 868.8 912.9 369.0 12/28
PEBS 298.9 99.9 298.9 79.9 36
PFPeS 349.0 79.9 349.0 98.9 32/29
PFHxS 398.9 80.0 398.9 99.0 48/40
PFHpS 449.0 79.9 449.0 98.9 35
PFOS 498.9 79.9 498.9 99.0 60/48
PFNS 549.0 79.9 549.0 98.9 44
PFDS 598.9 80.0 598.9 99.0 60/66
FOSA 498.1 78.0 498.1 48.1 40/80
N-MeFOSAA 570.1 419.0 570.1 482.9 18/16
N-EtFOSAA  584.2 419.0 584.2 526.0 20/20
82 FTUCA 457.0 393.0 457.0 342.9 8/48
ADONA 377.0 251.1 - 8
9CI-PF3ONS  530.9 350.9 530.9 35.2 44/28
11CI-PF30UdS 631.0 82.9 631.0 451.1 30

e

#Ack Z AA o] (product ion)ol 3 =

& = g AR
Aoz wAste] Apgd 5 glon, AAE o2 2o A o2
3+ (<3}
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ES 10423.1a 2021
% 6. JE33FE(PFAS) #AS g YrxsE4d 4 A7 =3
Q1 B! Ql Q3 Collision
T 2AEZ PrecursorProductPrecursorProduct Energy
ion (m/z) ion (m/z)ion (m/z) ion (m/z) (eV)
5C,~PFBA 216.8 171.8 - 5
C,-PFHXA 314.7 269.9 - 4
BC,~PFOA 416.9 3719 4169 163.8 8/16
C5-PFNA 467.8 4229 4678 219.0 8/16
5C,-PFDA 514.9 4699 5149 219.0 8/16
A% 1f3Cz*PFUnDA 564.9 5199 5649 269.0 8/16
R BCy-PFDoDA  614.9 569.9 6149 269.0 8/20
RS B, PEBS 301.9 79.7 - 62
180,-PFHxS 402.9 83.7 402.9 102.8 60/50
BC,~PFOS 502.9 79.9 502.9 9.7 100/50
BCg-FOSA 506.0 78.0 506.0 48.1 36/80
ds-N-EtFOSAA 589.0 531.0 5890 419.0 20/20
BCy-8:2 FTUCA 459.0 3940 4590 344.1 8/48
BCg-PFOA 420.0 375.0 - 8
AAA 78 BC,-PFUnDA  569.9 525.1 569.9 2189 8/16
Wig#EE4d YCsPFOS 507.0 99.0 507.0 80.0 52/48
ds-N-MeFOSAA 573.0 4190 5730 483.0 20/12
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