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0| 28 Atz 2t MY A stA0| M EPA 2498 537.1 & 5330] 2 HEE T
PFAS(per/polyfluoroalkyl substances) 2A1H S ASsH= EXAtE HEHOR

2I0ELICH & 7R 24 -0f A Agilent Poroshell EC-120 Z2E S A2 EMERS 25
E2|ELIC I 3 H|CHA QIXt7FEPA 70| ERIRIS SEMS #0t OfL 2t B4 AlZhs
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N2 IHY F= 2 ZE BMEH 222 70 ~ 130% =, EPA 2418 537.1 X
53301 BAlE ZRESE TS LICE 248 210 % (Method Reporting Level)2
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LY ZE0] 0|21t PFASE AHESHE
Zi0] MafsiX| 1 ZaXo| £ ASLCt.
PFASE 19402 &g 3 Mg
HE1t 70l MEE0H AFEEO{2H7]
2o, & 20| ExXgLich o] 2 &
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B A2F 2M7[(LC/MS/MS)E At
HEE S 1859 PFAS S ES %2 ng/L
4E T O2 EAMPLICE 2010F0| D=
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U= %A B4 EPA 5332 L HEOHHE
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LC/MS/MSE A8 ELICE O] 88 At2=
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250mLe H=2 A2 MEZE EPA A1
537.1 %! EPA 5332 M| a2t &t x| 2f
o AH AME AESH MelfaLlch
SPYLZ EX|E N EESEE
AIO|Z FELICH OCHS, 2 EPA
SMH| MHE T2 EZ20| [}2} SPEE
FEYGLICE FEE2 SLAA 2E 21
TMLE PHEICOH, LR BE=H Aol
St LC/MS 242 2ol 2 SLICH
EPA 2™ 53719 A2 X|Z 1mL
FEE2 HES/E HIE 96/4 80! BIH
EPA 533 EMHO| X222 HEIS/E
H|2 80/202 2 HC} %2 A& 2| PFASO
Cist ol¢+82 O =JSLICH A2 MAe|
TZEZ0f chot MM HE, 2 Xst= 5|2
ol i 4ot Heteof chst 7|chgt 2

S2 L2 HEBE S8 X2 0| A olstHA
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BEEEEN=E
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HASLICH 2 =0 T U2 EPA
28 537.1 ©E= EPA 5330 2
HEE/2 S22 MEFSLICH

7171

& HI7EZAEEN 1290 Infinity 11 LC2F
Agilent Ultivo QQQ LC/MSE ArEadt
2ME SHMSLICE LC= 20uL
SO MultisamplerZ A &LICH
20 8 LC A|AH-IC Z2E2| PFAS @& 1t
SRR E ZHIS ISty | st & 10
LIEHH X|H Z&(delay column)2
AEHSLICE FHEQl MX| HEE=

CIE OHEHE S8 AI=0l|M =tole 4~
UAELICES

H 1% 2= LCE MSIf2tO|EHE
Ho{ELCt,

It2to|E EPA 537.1 EPA 533

oi¥| I Z0tE TR Agilent 1290 Infinity 11 Agilent 1290 Infinity Il

x| Agilent Poroshell 120 EC-C18, 2.1 x 50mm, | Agilent Poroshell 120 EB-C18, 2.1 x 50mm,
4pm(p/n 699770-902T) 4um(p/n 699770-902T)

B B Agilent Poroshell 120 EC-C18, 2.1 x 50mm, | Agilent Poroshell 120 SB-C18, 2.1 x 50mm,

=nEs 1.9pum(p/n 699675-902) 1.9um(p/n 689675-902)

AH 2 55°C 55°C

Y A) 0.1% Acetic acid in H,0 A) 20mM Ammonium acetate in H,0
B) Methanol B) Methanol

= 24 A2k 9 9E

A2 A2 2.58 2.58

= 21| 4L 7oL

|5 0.7mL/& 0.7mL/&

H 2. MS If2t0lH

nt2to| g EPA 537.1 EPA 533
e Agilent Ultivo QQQ LC/MS Agilent Ultivo QQQ LC/MS
o|est 2E Negative ESI Negative ESI
FHEE] Mt 3,500V 3,500V
CEXY 500V 500V
Nebulizer /& 45psi 45psi
AL SR 300°C 300°C
HAE A 4 9.0L/2 9.0L/8
Sheath 7tA 2% 260°C 260°C
Sheath 7t2 R4 11.0L/2 11.0L/8
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Agilent MassHunter(HH™ 1.1)E

Atg3f CHo| L MRM(dMRM) &S

FAHHELICE MassHunter F2 241

2T EO0| A Quant-My-Way HIESIS
ARl 2= HIOIEE M2 |HSLICH

Ultivo QQQ LC/MSOi| A EPA 537.7 5! 53301
E PFAS &4 Al 2[HstEl HO| 3 otet=

m2t0[E{ = LIEFL|CH

H 3. oterEY oietolE
HIol2 MM ol2 Fragmentor & ol x|
24 spstE ISTD (m/z) (m/z) ) )
537.1 PFTeDA ot 712.9 668.5 100 12
537.1 PFTeDA ofLlR 712.9 169 60 0
537.1 PFTrDA oLl 663 618.7 101 8
537.1 PFTrDA otLe 663 169 101 15
= 11CI-PF30UdS ot 631 451 70 38
= 11CI-PF30UdS ot 631 85 70 30
533 PFDOA-13C2 of 614.9 570 104 5
= PFDoA ot 613 268.7 100 7
= PFDoA ot 613 568.9 79 12
537.1 Et-FOSAA-D5 ot 589 419 115 15
537.1 Et-FOSAA oLl 584 525.9 115 15
537.1 Et-FOSAA ot 584 419 115 15
537.1 Me-FOSAA-D3 of 573 418.9 115 19
537.1 Me-FOSAA ot 570 482.9 115 15
537.1 Me-FOSAA otLe 570 418.9 115 12
533 PFUNA-13C7 ot 570 525 98 8
= PFUnA ot 563 519 83 8
£ PFUnA ot 563 218.7 100 15
= 9CI-PF30UdS ot 531 351 100 28
(= 9CI-PF30UdS ot 531 351 98 20
= 9CI-PF30UdS ot 531 83 98 30
533 8-2 FTS-13C2 of 529 80.9 173 56
533 8-2FTS ot 527 506.8 173 28
533 8-2 FTS ot 527 81 173 56
533 PFDA-13C6 of 519 474 102 5
537.1 PFDA-13C2 oLl 514.9 469.9 91 8
LS PFDA otL| 513 468.6 91 8
= PFDA ot 513 218.7 100 8
533 PFOS-13C8 of 507 80 210 50
= PFOS-13C4 of 502.9 80 110 46
£ PFOS ot 498.9 99 100 46
= PFOS ot 498.9 80 100 46
533 PFNA-13C9 of 472 427 66 5
= PFNA otLe 462.9 418.9 76 8
oz PFNA ot 462.9 169 76 17
533 PFHpS ot 448.9 98.7 170 44
533 PFHpS ot 448.9 79.7 170 52
533 6-2 FTS-13C2 of 429 81 161 48
533 6-2 FTS ot 427 407 116 24
533 6-2FTS ofLlg 427 81 116 48
533 PFOA-13C8 of 421 376 79 8
(=1 PFOA-13C2 of 415 370 79 8
= PFOA ot 412.9 368.9 79 8
= PFOA ot 412.9 169 79 17
533 PFHxS-13C3 of 401.9 99 164 45
(= PFHxS ot 398.9 99 80 42
= PFHxS ot 398.9 80 110 45
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S| Do) HE S T2 SAAL 2
UKL LICH A4 220 M EPA 537.1 X
EPA 5332 2 &A1 PFASS| CHE
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HER 1/xE MY UES A A
ZOIES MO HyMe £
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AR 0MS ST 2 HALICH EPA
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A0 M= 2} Shet=0f CHall £ 5749
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54 201 LIEFSLICE

A ol2 A4 ol2 Fragmentor & ollAX|
2oy siete ISTD (m/2) (m/z) ) v)
=S ADONA ofLlg 377 251 95 1
=S ADONA otLe 377 84.9 95 38
533 PFHpA-13C4 of 367 322 66 5
= PFHpA ot 362.9 319 82 1
= PFHpA otLI 362.9 169 82 17
533 PFPeS otLe 349 99 110 45
533 PFPeS ot 349 80 110 45
533 4-2FTS-13C2 ot 329 309 113 20
533 4-2FTS ot 327 307 113 20
533 4-2FTS ot 327 80.9 113 28
533 PFHxA 13C5 of 318 272.9 66 5
537.1 PFHxA 13C2 ofLlg 314.9 269.9 70 4
533 PFEESA oLl 315 135 103 20
533 PFEESA otL| 315 69.1 103 56
= PFHxA ot 313 268.6 70 4
= PFHxA ofLlg 313 119 70 22
533 PFBS-13C3 of 302 98.9 133 29
£ PFBS ot 298.9 98.9 110 30
= PFBS ot 298.9 80 110 42
533 NFDHA ofLlg 295 201 83 0
533 NFDHA otLg 295 85 83 24
= HFPO-DA-13C3 of 287 169 100 1
= HFPO-DA ot 285 185 100 12
= HFPO-DA oLl 285 169 100 1
533 PFMBA otLe 279 235 68 0
533 PFMBA ot 279 85 68 4
533 PFPeA-13C5 of 268 223 59 4
533 PFPeA ot 263 219 59 0
533 PFMPA ot 229 185 89 8
533 PFMPA ot 229 85 89 8
533 PFBA-13C4 of 217 171.7 62 4
533 PFBA-13C3 of 216 171.7 62 4
533 PFBA ot 213 168.7 62 4




x10?
X% 42
102 1S PFHpA
A 7.0 s
< 1 11c1PF30UdsS g 05
2 3
*g 0.5 8 o
8 o A”Of_ 3.1
%102 6.0 > PFHxA |
< X ] I
< 11 ocl-PF30Uds £ 05 .,
%) = I\ .
‘g‘ 0.5 8 o/ N SN
8 o x10? 43
«10? 5 © 11 PFHxs I
/—D\ N H
g 11 ADONA ﬁ‘ £ 0.5 ol
2 05 | 5 35 48
E I\ 3 0 PO ——
8 0 |8 - x'loz 56
X0 6.9 = 1 PFNA
< 1 EtFosAA I £ 05
(2] |
£o. | 5 55
£ 05 62 || g o
8§ o e x10? 50
79 3.5 = 1 proa
g HFPO-DA g o5
= 0.5 S
3 2.7 3 ol
o 0 x10% 5.7
x10? 6.6 = 1 pros '
# 1 MeFosAA i <
o € £ 0.59 55
= 0.5 3 .
3 6.5 8 il
c 0 x10? 8.0
x10? 2.2 = 11 PFTeDA ‘
& 1 pres| & o
| £ 0.59
gosp ]
3 oL 3 o I | S
2
x102 6.2 Ax101_ 7.6
& 1 proa g PFTIDA
(2} 4
205 £ 0.5
3
S8 o — — 8 0o
x102 x10 6.7
& 1 PrDoA ® | pruda
g 0.5 g 0.51
3 3
20 25 30 35 40 45 50 55 60 65 70 7.5 80 85 20 25 30 35 40 45 50 55 60 65 70 7.5 80 85

Acquisition time (min)

Acquisition time (min)

2 1. EPA 537.10] et 2ng/L(H =20l 21010]2)0f| A 2442t 185 PFASS| MRM 2 20tE 124

HIE} @

O] ¢50fl 2™, &= 7HX| EPA EA1H

DEOIA X[ HE Atg0] 8 ORtRE

PFASQDS EMH H10 +F 0[5t=2
28| ZAANT|= ZHO 2 SQIg|A S LT

°J, HE EESZE0|A S PFAS 20|

TEE =X el ?fe 7t =2 559

CcC

A
EHtH:Io| Zo

2N 22 ATE

SH2)0lM2l LC/MS/MS == QQQ

= 2| 7} LC/MSQ| &2 HEE LB, EPA 537.1
ZHEFE|X| QEQFT A 40| BB 0f| ATt 2 EPA 533 2412 +8sH= A Ao
oj2rel 9HE|9H17P POl A LICH. YEHOZ @7k = AT E Folde=

Ol HelHE 7T H2 skol 4

HFZESAECHE 56 O A SFFSLICEH
O|EH We S (A2 2ng/LEC} 5HY

ZYL|T.



Counts (%)

Counts (%)

Counts (%) Counts (%)

Counts (%) Counts (%) Counts (%)

Counts (%) Counts (%) Counts (%) Counts (%)

Counts (%)

Counts (%)

x10?

0.5

x10?

0.5

x10?

0.5

x10?

0.5

x10?

0.5

%102

0.5

%102

0.5

O_

%102

0.5

%102

0.5

x10?

0.51

0_

%102

14

0.51

x10?

’I_

0.51

O_
%102
‘I_

0.51

7.3
11CI-PF30UdS

4
4-2FTS io
5.5
6-2 FTS K
6.6
8-2 FTS
@63
6.4
9CI-PF30UdS h
5.0
ADONA 7
43
HFPO-DA h
3.9
NFDHA 7
2.3

1 PFBA
2.0

3.3
PFBS H

PFDA

A

PFDoA

3.7

PFEESA n

20 25 30 35 40 45 50 55 6.0 65 70 75
Acquisition time (min)

Counts (%) Counts (%) Counts (%)

Counts (%) Counts (%)

Counts (%) Counts (%) Counts (%) Counts (%) Counts (%) Counts (%)

Counts (%)

x102

x10?

x102-

14
0.5
0

%102

x10?
‘].
0.5
0_
x10?
‘]_
0.5
0_
x10?
’]_
0.5
0_
x10?
‘I_
0.5
0_
x10?
‘I_
0.5
0_
x10?
‘]_
0.5
0_
x10?
‘]_
0.5
0_
x10?
’]_
0.5

O_

PFHpA 48

PFHpS

14
0.54
0 -

PFHxA

PFHxS

‘].

0.5
4.447

0_

PFMBA 3.4

PFHxS

4.44'7

PFMBA 3.4

27
PFMPA

PFNA 6.1

PFOA 5.5

PFOS 6.1

PFPeA 3.2

20 25 30 35 40 45 50 55 60 65 7.0 7.5
Acquisition time (min)

32! 2. EPA 53301| IHE Tng/Le| & A HIE HIFAIZ(LFB) L 255 PFASO] Chet 35 MRM 2 201 & T2 (quant transition)



o2 R MY AIO|Z SHESLICE O|E A|2= SPESE 2MH 21 £F(Method Reporting
250mLe| H=2 A|20j 0|0 L1 U= F| Ultivo QQQ LC/MSOlIA 2 &LICt Level)

Sro| 2SS AT0|Z 5to] FA| Yo o3 8l Yol BE HAKRSD)= 2MY HE £F(MDL)S EPA E4H0l|M
2Meo| 8|48 ol BN S Mot LIcE  E 40 Y2|H 0] ASLICH 2l+~22 EPA ZX3t A0t SYSHA| EPA 533 & 537.19]
ABE MES g o2 BESED EAYHUM 2F5H=70~130% A LHE2 o= 24270 st 3|220| 50 ~
EPA 537.1 S = 5330 si=ste L & LIEHCS LT EPA 533 31 537.10f 150%7t 2 ti7ix| MEsoz 555
BEZSTS HIMELICE 5712 Ras (Wep B AESH 2= 4SO ot L% Ambo|g st 87 B2 A2 S
(reagent water) X =2 A| 20l EPA Za4(reagent water) 3! B4 X2/ & AFBBI0] AERELICE ALLO|Y AR E

537.1 9 5339 BE BAMEES 4ng/LE H==20| A2 RSD= 20% DI 2O|ASLICE  gpE %2 Z8HA|ZI TS QQQ LC/MSOH| A

H 4. EPA 533 %! 537.10] 2} & &=~(reagent water) X F== X2|E H=S 0l A HAES PFASS| 2|48 3! RSD(%)

EP PN B4 Halg ofeg
EPA 533 EPA 537.1 EPA 533 EPA 537.1
2427 5148(%) | RSD(%) | &4+8(%) | RSD(%) | 4+8(%) | RSD(%) | 3148(%) | RSD(%)

PFBA 97% 2% - - 92% 3% - -
PFMPA 79% 5% - - 7% 3% - =
PFPeA 91% 3% - - 92% 5% - -
PFBS 96% 1% 109% 5% 95% 5% 106% 8%
PFMBA 94% 3% - - 92% 6% - -
PFEESA 93% 6% - - 91% 5% - -
NFDHA 93% 8% - - 98% 7% - -
4:2 FTS 96% 6% - - 91% 10% - -
PFHxA 93% 5% 119% 9% 90% 3% 116% 8%
PFPeS 95% 5% - - 96% % - -
HFPO-DA 92% 12% 116% 11% 93% 6% 111% 10%
PFHpA 81% 9% - - 85% 4% - -
PFHxS 92% 8% 102% % 100% 8% 114% 5%
ADONA 90% 2% 112% 8% 87% 1% 109% 8%
6:2 FTS 101% 15% - - 104% 3% - -
PFOA 89% 7% 101% 5% 89% 5% 7% 7%
PFHpS 92% 5% - - 85% 10% - =
PFNA 95% 6% 115% 6% 95% 6% 113% 8%
PFOS 94% 9% 98% 6% 100% 6% 103% 7%
8:2 FTS 109% 3% - - 97% 8% - -
9Cl-PF30UdS 110% 17% 110% 6% 122% 10% 109% 9%
PFDA 93% 6% 112% 6% 93% 6% 110% 8%
PFUNA 94% 4% - - 89% 3% - -
11CI-PF30UdS 81% % 106% % 7% 8% 109% 10%
PFDOA 96% 12% 101% 14% 100% 14% 96% 7%
Me-FOSAA - - 126% 8% - - 122% 9%
Et-FOSAA - - 120% 6% - - 118% 8%
PFHpA - - 122% 6% - - 126% %
PFTeDA - - 97% 9% - - 102% 9%
PFTIDA - - 103% 5% - - 110% 9%
PFUNA - - 98% 4% - - 104% 9%




EAMSLICH 2= EH =TI tHet MDL2 = 5. £pa 533 9 EPA 537.12 243 25 PFASY) &0 29
EPA 533 ! 537.1 250l Af Tng/L EMYAE SE .
0|8to 2 Ultivo QQQ LC/MS2)] & 0f Lt o a3 s 1. Zhanyun, W. et al. A Never-Ending
2EE HOELIC) 0|28t ZE AxS : Story of Per- and Polyfluoroalkyl
o= = = BE T siete MDL(ng/L) | MDL(ng/L) - ,
EPA A0 H0E AS AZHC} == L 2 Substances (PFASs)? Environ. Sci.
S0 L2 40| LICE O] ZAE S = 74X PFBA 044 - Technol. 2017, 57, 5,2508-2518.
PFMPA 0.28 -
EPA EAMH| HAIE AELCHEH M2 29 —— oy - 2. ATSTR, PFAs Toxicological Profile
FESS TYUUCE HE = UAUSLICL — 0'26 " Key Messages, 2018.
=0|2fS Z0|0 |3 2ok0| 2 : : .
lEes= l; = E‘z | ;I:; = 033 Z 3. Hunt, K. et al. Extraction of
dOtE/X D 2ME LCAE X MS/MSO|
22 N _ Per/Polyfluoroalkyl Substances
CL|e OQE2IA 552 0] OF= ZFA PFEESA 013
SE5E HEHE erdze] 3k gast| in Water Using Agilent Offline
= HQ| ZtADS ol M NFDHA 0.42 - gAg
=0l 20| ZL5(04 MS O ==t M Solid Phase Extraction, Agilent
HCZ 0| A OlA 4:2FTS 036 - Ag
U=s 22+ AsHO Technologies application note
i . il blication nurmber 5994.0250EN
HE PEPeS 041 B publication number - ,
=T
HFPO-DA 0.44 0.81 2018.
Agilent Ultivo QQQ LC/MS A|AEI2 EPA PFHpA 0.27 4. Hindle, R. et al. EPA Method 533
24 533 B! 53710 M 27 6H= &2 PFHXS 0.4 079 for Analysis of Per/Polyfluoroalkyl
PFASE & = A= EfET HEE ADONA 0.27 _ Substances in Drinking Water Using
USASLICH 27 MM 2hF oA Q] 6:2FTS 0.67 - Agilent 6470 Triple Quadrupole
HE5H7IE Sl O] 248l 21 +&F0| PFOA 0.29 0.39 LC/MS, Agilent Technologies
EPA EMEOIM 270t AELHEHS 2 PFHPS 0 application note, publication
ses E0FASLICE XA ZE N PENA o 062 number 5994-1628EN, 2020.
i : Ha{2 &}y
’igj'glieft P(IZ.SEELEEC;ZQ :o?f,_%[m . PFOS 0.44 0.55 5. Anumol, T. et al. Recommended
[e) = Fa3
F8310] S et £2IS O|2US LT O 9CI-PF30NS 0.48 0.82 Plumbing Configurations for
HMHO @Ik ZFHCF S| Lt |3 H|CHA] 9 9
i _jl . Of M SHj I_|IX| e 8:2FTS 0.49 - Reduction in Per/Polyfluoroalkyl
3:?21':3? IS‘E %Olﬂgof:aifgl PEDA 0.27 0.68 Substance Background with
#02H2 = gio| RE PRASE 22/ 9 U o . Agilent 1260/1290 Infinity (Il) LC
Y 2 JAAUSLICH o EPA 2MHE LT ; ;
< - 11CI-PF30UdS 0.16 0.63 Systems, Agilent Technologies
S| M| WO = FA OlA
U S AT ol Zale + AU application note, publication
= ok = k= PFDoA 0.59 0.45 pp P
SPEE A"OOH 250mLA|EE = -
Mo FOSAA - 052 number 5991-7863EN, 2017.
B2, F EPA MY BRO0M X :
(reagent water)2t H== M| & HE==2 ECFOSAA - 091
2|82 EPA 2AY Jto|=atelg £ 3t PApA - -
EZSI & LT Ultivo QQQ LC/MSSt PFTeDA - 062
1290 Infinity I| LCO| TMH2 HEE 5 PFTIDA - b
PFASS| 241 8 Tl O &AM JL|Ct. PFUNA - 0.56
ADONA = 0.46
www.agilent.com/chem
DE.6292361111
ol "= AFE IX] glo] WHE 4 st
© Agilent Technologies, Inc. 2020
20204 58 122 $20f1 ol
5994-1920K0
ST ISR N AR o
CH21912 HSEHA AET ZHTHZ 369, o oo .
A+ Ol EFS] 9, 06621 ee0 ®eo-
H3}: 82-80-004-5090 (124 X| 21 ME]) 0%, Ag | Ie nt
A 82-2-3452-2451 .
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https://pubs.acs.org/doi/abs/10.1021/acs.est.6b04806
https://pubs.acs.org/doi/abs/10.1021/acs.est.6b04806
https://pubs.acs.org/doi/abs/10.1021/acs.est.6b04806
https://pubs.acs.org/doi/abs/10.1021/acs.est.6b04806
https://www.atsdr.cdc.gov/docs/PFAS_Public_KeyMessages_June20_Final-508.pdf
https://www.agilent.com/cs/library/applications/application-infinity-lc-6470-triple-quadrapole-jet-stream-esi-5994-0250en-agilent.pdf
https://www.agilent.com/cs/library/applications/application-infinity-lc-6470-triple-quadrapole-jet-stream-esi-5994-0250en-agilent.pdf
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