avantor-

Avantor PFAS

HiPerSolv CHROMANORM®
Acetonitrile

for LC-MS, PFAS grade

Actonitrle A CHROMANORM®

Acetonitril Mmen: 5 ter
Acetonitrio | "onium acetate 5 mM in L
Acetonitrila A3 grace

™ acétate 5 mM dans FEau

anf/.—A{

(E0H) CHEM!®




2|77 X|

|
L

=H|

AH I

O

=
=

&LICt. PFAS
7| o 2o

ol
AA

7
| ZAELICE

<+

24 %|

totL|et & 220t &t

[u]
—

2 301 l|et of

A
=

3

oy
o
(=]

A E 2|0 ®F, HtO|2

ot Ao R S
A

PN|
Al
H, I

T

L|Ct. 53] LC-MS ZH|

F

MERHNSHSE
te ZEZ2|RE AF1 ASLICH OHHES)

o

M
(=]
o
=)

SHA| 2K
HEtH 7

F

joll
Rr ™=

45+
=

t

IR <jn

Avantor PFAS Analysis Solution | avantorsciences.com

2



St el p

S ¥

Acetonitrile
Lo s Pras g
Acétonitrile

Acetonitril

Acetonitrilo
Acetonitrila

avantorsciences.com | Avantor PFAS Analysis Solution




23t Y EQE22 U (PER- AND
POLYFLUORALKYL SUBSTANCES, PFAS) 2!

239 E2SZR2UY SU(PFAS) 2 ABTOR
HZEE S B UROR, 1940 RE| 1 SR K8t 4
T2l AHeiah AB|TH HZof Al AR Of Sl

C
PFASOl= = Z2o| otet=0| ZXHSIH, 215 ¥ =T
SEECHH YIS AHE &1 HFE[O] RAELICH

CHEXMQI O 2= 2h=9tSEHH(PFOA) It BHE9tSEHE Z 4t
(PFOS) 0] AL, = SE 2 PFAS Z0IM 71 EE| AFEE| 1

HTE St QIL|Ct X2 2 A7t 0|20 A= PFOALR PFOS
7} C}2 PFASZ CHAI | RAX| T O] St 229 2 28

AR O8] ZRBILICE S| % PFASTH £}
£E7h0fe Laf Q14| 52, J2|n #Eo &I
£5E 4 Ut S40| 282 XMLt

o2{3t HEoh M3t HHH2 PFASt 85 E71 & 2t o ZHof| A
=t Hpet palof tHAo 2 Xi2| £ A| £l 0|10|7| = stLCt,

PFASE= O{C|0l| EX{E&NIR?

PFASE 22[2| £ E, 37|, AF2 28 7Hgo|ut
HZY0IM ArESE= CHfet Rt KoM= HAE &
UASLICH CHEHRI GA| 2= Cha 2 Z2&LCH

« S5 -33 Y A2ED IR XS0 HE Tts

o EX Y A 0iEX], W12 MElH, | 7| S 2XI(0]= dY
FHHE Y XtREESE 22| chad 2X] Z3) FHoM YA

o 2918 ZF: 7t Y M| St TR0l ABE| = 4 E A5tOFF|
(AFFF). 38, 24, 2 J|X|, A% 28 AL, o8 3H, H]4
SOiM 23 S Y S Al ALEE

o M= Sl oot Mt A2 PFASE WAMSHAHLE ALESHE &3, TAHAIE,

H47 A ®A 4 S

« AF:PFASO| 2EE =H0iM £l 01 F, PFASO| == 7HE0IM
dUE |ME S

o AMFEHM:7|E LR B0 HAERE THX|, HA X E HE
SX|, D|xf ofA, M) 2R S

o JFEEHE U HR: IO o7 S AR ME E- R
TEA, M, =48 Z2|7|F, HQIE, HILIA| HE S

. DAE A} HIE: AR A K, SANE

4 Avantor PFAS Analysis Solution | avantorsciences.com

o HIO|R&Z|X|: ot ME|FHO|M LHlSH= S2{X|E HIZZ AIEY
R, SB[ Kot X B Y A LF 7t=0| S O1E +
ol

A O

AIZHE2 PFASO| O{A| = =ENR?

PFASE 2| M- AFZE| 1 2HH0l| M & 23 =|X| ¢tot 0| 542t
HEYO| ZELICL O|= 2ESHGEME{(CDC)7t Al
ZMOIM = CiF 22| 0|=210] 0{= &= PFASH| ==& A2
LIEHGELICH Y02 L& 532 WX 3 1520 20
It = EE R MU =X0] Zdg £ ASLICH LR PFASE
AlZtol XI'fof w2t QIxf|off ‘& &= QACh= Fo| 3| R ELICH

STHNR| ] A0 EH AIRIS2 OIS0t Z2 EE
PFASO| ==¢ £ ASLICE:

o AN FE: A8E S8 A|IE YIS

. S84 PFASE QY= 22 O of

o AZE ME: EY| PFASOH QEEI R S EXM AE

o EY-HX| M QFEE ELO|LLHX|E M= ER

o [H7| S PFASTE X 8tEl 27| S OpAl o

o HZE A2:PFASTH X EHEl HIZE ALRSI7{Lt PFAS 813 XtxH 2
TIXEHES ST

Sl

1%
O
>
A



PFAS It E2 olN| ZiZ0| S22 5= UASLICE

XA opst Ao EH, EH PFASH D52 &2 ER
A0 Aol F2 01& £ USLICH Cf2t PFASS| 35,
LEF LE 7|20 w2t of™ HZ 2X|7t LIEIL =X =
NS AR T FSLICE £3| I15=EEFE |12t =
A9 g3, T2|10 oZI0|of|A| 0|X|= Zatof| CHSHA =
Mol A7} oo K| 1 QUELIC.

0= 0,
ot 4

AZ T 248 917 2ol 20 PRAS L HE C1S 2 22 7% 2o}
AT 4 ABLCk

o WAL A2 2R 742 Mot QA Tiet 913 St

o HE ROl NI B4, Y| £7| W, B2 0|4, YE Wt 5
. o E Sl B0k Mg, ARe el S

. BIo Kok U W0l YA, WA WS o3

+ 222 mek ol Lf 222 A2t o1y

. ThAROIA: BRI AEIE 71 Hlot Y 45

EPA(D]2 BE RS H), T2 &g 78, 317 3 Ateilo] mrstts e

PFAS(ZHE3H}EH2)ofl CHot 21717+ 14 Z7ketol et o] 2
&HOZ 3t HESHD YALICE J2ILEPFAS BT Bt

[

A 2 T2 22 012 0|R2 2Is) Heks| FRot7| ofEALICk
ES

« PFASE =8 50| 0|20 4 +F1 S0 A4 THE = AS0 &,
Y A7E AR HE SXO| US| YAS
o AOICH = E F2e AD|7HTHE

« AlZto| XIEHoil et PFASS] B S AFS
=4e

AA|0| B of =X - FItIt

£7 Mol OIS 2 PFAS & 2I80| o EALICH

U MHol2 XX QOlo|Lt Me ot mfEof
PFASO|l I 20| &= & 4 JUELICH
PFAS EE= PFAS E.*% SHEO| ML 7} A S ALXL EE= PFAS

=
o YUR.-RE: les EHHI = g0l g

= o A o
iﬁol %::E an %15

ofs
OFS 2 A% - W Thlof 7| T2l 3Bt E R B2 L WS
Of 3| 242 4 o0, HolErt 3 SIYE Fa&LIC

- NS OH HE2 S 3437 47 =2 6l HUiH = 7t
HEEHOIIA 710f CHL| AL 222 2o B = S22 Q1% 712, HX|,
et A

SO0llM PFASOll =& 7t H

Fote| 22, PFAS7t AEE ZRLEPFASH R@EE E2 MZE 2RE
Soll =52 = A2H, A4l S EHotol| A HEE 7ts 8 ASLICH
S 7ol IHEH, 2] K= PFAS .o & 9(H0| A2t 2 0|HE
Tefe o o HS| AFELICH ChEk [t O] HE F& UA| THEHSHY|

fIehME TEItet 4oldh= 20| 2L C.

=

avantorsciences.com | Avantor PFAS Analysis Solution 5



VWR® Chemicals BDH®
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VWR® BDH® PFAS M & 202 Hatst 2Mo| 7|& & =0|M 8.
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Acetonitrile HiPerSolv CHROMANORM® for LC-MS, PFAS grade 25L VWRC92497.320
Methanol HiPerSolv CHROMANORME for LC-MS, PFAS grade 25L VWRC92498.320
Water HiPerSolv CHROMANORM® for LC-MS, PFAS grade 25L VWRC92499.320
Ammonium acetate 5mM in water, eluant HiPerSolv CHROMANORM® for LC-MS, PFAS grade 1L VWRC92500.290
Methanol >99.9% HiPerSolv CHROMANORME® for LC-MS 1L VWRC83638.320
Water, HiPerSolv CHROMANORME for LC-MS 1L VWRC83645.320
Ammonium acetate 299%, HiPerSolv CHROMANORME® for LC-MS 1L VWRC84885.180
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Avantor® ACE® PFAS

Delay Column
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ACE® PFAS DELAY 50 X 2.1MM ACETACE-PFASD-0502

ACE® EXCEL 3 C18, 100 X 2.1 MM ACETEXL-111-1002U

ACE® EXCEL 3 SUPERC18, 100 X 21 MM ACETEXL-1111-1002U
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VWR® PFAS
Vials and Closures
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VWR® PFAS 2-IN-1 KITS SHORT THREAD VIALS AND CLOSURES

Description Packaging Cat. No.

10 Kits per outer box VWRI548-7000A

PFAS KIT: 1.5 ml PP short thread vial, 32 x 11.6 mm, transparent, with filling lines; 9 mm PFAS PP (1Kit = 100 PP vials and 100 caps)

short thread Cap ND?9, light-green, with hole; silicone white/polypropylene transparent, for PFAS

analysis 1Kit =100 PP vials and 100 caps VWRI548-7001A

10 Kits per outer box VWRI548-7005A

PFAS KIT: 1.5 ml PP short thread vial, 32 x 11.6 mm, transparent, with filling lines; 9 mm PFAS PP (1Kit = 100 PP vials and 100 caps)

short thread Cap ND?9, light-green, with hole; silicone white/polypropylene transparent, for PFAS

analysis 1 Kit =100 PP vials and 100 caps VWRI548-7009A

1.5 ml PFAS vial with write on patch, borocilicate glass 5.1, clear, 9 mm PFAS PP Short Thread Cap 1 Kit = 1000 vials and 10x100 caps VWRI548-7014A
ND9, light-green, with hole silicone white/polypropylene transparent, SLIT, for PFAS analysis B P

1.5 ml PFAS vial with write on patch, borocilicate glass 5.1, clear, 9 mm PFAS PP short thread cap 1 Kit = 1000 vials and 10x100 caps VWRI548-7015A
ND9, light-green, with hole silicone white/polypropylene transparent, for PFAS analysis B P

8 Avantor PFAS Analysis Solution | avantorsciences.com



VWR® PFAS SHORT THREAD VIALS AND CLOSURES
OVERVIEW ABOUT THE SINGLE ITEMS

1.5 ml PFAS PP short thread vial, 32 x 11.6 mm, transparent, with filling lines 100 PP vials per PP-box VWRI548-7002A

9 mm PFAS PP short thread cap ND9, light-green, with hole; silicone white/polypropylene transparent,

VWRI548-7003A
for PFAS analysis 100 caps per PE-bag

9 mm PFAS PP short thread cap ND9, light-green, with hole; silicone white/polypropylene transparent, VWRI548-7012A

slit, for PFAS analysis 100 caps per PE-bag

1.5 ml PFAS vial with write on patch, borocilicate glass 5.1, clear 1000 VWRI548-0029A
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VWR® PFAS 2-IN-1 KITS SNAP RING VIALS AND CLOSURES

Description Packaging Cat. No.

10 Kits per outer box (1 Kit = VWRI548-7004A

PFAS KIT: 0.7 ml PP snap ring micro-vial, 32 x 11.6 mm, transparent; 11 mm PFAS PE snap ring cap, light-green, with 100 PP vials and 100 caps)
hole; silicon white/transparent polypropylene, for PFAS analysis

1Kit =100 PP vials and 100  VWRI548-7011A
caps

10 Kits per outer box (1 Kit = VWRI548-7007A
100 PP vials and 100 caps)

PFAS KIT: 0.7 ml PP snap ring micro-vial, 32 x 11.6 mm, transparent; 11 mm PFAS PE snap ring cap, light-green, with
hole; silicon white/transparent polypropylene, SLIT, for PFAS analysis

1Kit =100 PP vials and 100  VWRI548-7008A
caps

1Kit = 1000 vials and 10x100 VWRI548-7016A
PFAS KIT: 1.5 ml Snap ring vial, ND11, 32 x 11.6 mm, clear glass, Ist hydrolytic calss, wide opening; 11 mm PFAS PE snap caps

ring cap. light-green, with hole, silicon white/transparent polypropylene, slit

1Kit = 1000 vials and 10x100 VWRI548-7017A
PFAS KIT: 1.5 ml Snap ring vial, ND11, 32 x 11.6 mm, clear glass, 1st hydrolytic calss, wide opening; 11 mm PFAS PE snap caps

ring cap. light-green, with hole, silicon white/transparent polypropylene

VWR® PFAS SNAP RING VIALS AND CLOSURES - OVERVIEW ABOUT THE SINGLE ITEMS

0.7 ml PP snap ring micro-vial, 32 x 11.6 mm, transparent 100 PP vials per PE-bag VWRI548-7013A
11 mm PFAS PE snap ring cap, light-green, with hole; silicon white/transparent polypropylene, for PFAS analysis 100 caps per PE-bag VWRI548-7010A
11 mm PFAS PE snap ring cap, light-green, with hole; silicon white/transparent polypropylene, SLIT, for PFAS analysis 100 caps per PE-bag VWRI548-7006A
1.5 ml Snap ring vial, ND11 32 x 11.6 mm, clear glass, Ist hydrollytic class wide opening 1000 VWRI548-0011A

avantorsciences.com | Avantor PFAS Analysis Solution 9
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VWR® HiPerSolv CHROMANORM®
PFAS S22 S0{E &Z2° EPA
537.1 2 7|8 pFAS &M

1.00e5 112,13
1.  PFBS 14. 9CI-PF30NS
9.00e4 | 2. PFHxA 15. PFDA
3. MBC,PFHxA 16. BC,-PFDA
800041 4, HFPO-DA 17. NMeFQOSAA
) 5. BC;-HFPO-DA 18. d;-NMeFOSAA
6. PFHpA 19. PFUnA
700244 7. PFHxS 20. NEtFOSAA
. 8. ADONA 21.  d-NEtFOSAA s 910
8 6.00e4] 9. PFOA 22. NCI-PF30UdS
> 10. C,-PFOA 23. PFDoA
2 500e4] 1. PFOS 24. PFTrDA
o 12. BC,-PFOS 25. PFTA
= 13. PFNA
4.00e4
3.00e4 1
1
2.00e4
1.00e4 4
Y 10 20 30 40 50 .7.0 "
Time min
Avantor® ACE®
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5mMOIHELIY E =
CHROMANORM® PFAS
grade vs. LC-MS grade

A. HiPerSolv B. LC-MS grade buffer &
CHROMANORM®, PFAS grade solvents in mobile phase
buffer & solvents in mobile phase

1000/ 19000
10000 —

Background PFAS

PFNA = = x//

PFOS & Background PFAS
branched = :
isomers . /
Background PFAS

PFDA - /

. Background PFAS
PFOA 2 - ‘//

7

IH ofn

Mol Zxfot= a2 = PFASE 22|0] ZEof| oJs ZEE|MH, A|Z L PFAS I3 0]%0f| 22| ElL|C} HiPerSolv CHROMANORM® PFAS
ol I2|UA 5mM OIMEAA B EE 0|5 40

on o

ALEE M, LC-MS S5 80 X AS5AHS Aot FRELHR2 $F | #I2H2E PFASTL 2HEE|QASLICE 0154 Z2: A) HiPerSolv
CHROMANORM PFAS S8 5mM OFA|ELAQ R (X 2|2l A)

Line A / HiPerSolv CHROMANORM® PFAS & MeOH - Line B B) LC-MS S& OIMEM L E&(5mM)
LC-MS S& H,0O(Line A) / LC-MS S& MeOH(Line B)
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CONDITIONS
Column:
Particle Size:
Dimensions:
Delay Column:
Dimensions:

Mobile Phases:

Flow Rate:
Temperature:
Injection volume:

Detection:

Sample:

Avantor® ACE® Excel® C18

3 um

100 x 21 mm
Avantor® ACE® PFAS Delay Column

50 x 2.1 mm

A: 5 mM ammonium acetate in HO (HiPerSolv CHROMANORM?®, PFAS grade)

B: MeOH (HiPerSolv CHROMANORM?®, PFAS grade)

0 5
0.1 20
85 95
10.5 95
10.6 5
13.2 5
0.4 mL/min

40 °C

1pL

Sciex QTRAP: 6500+ LC-MS/MS system.

lonisation mode: ESI, negative mode; Source temperature: 450 °C; Curtain gas: 30 psig; lonspray™
source voltage: -4500 V; lon source gas: 60 psig

Calibration standard with PFAS standards, internal standards and surrogate standards at 500 ng/L
(corresponding to an in sample concentration of 2 ng/L, taking into account 250x sample pre-
concentration during sample preparation specified in EPA method

avantorsciences.com | Avantor PFAS Analysis Solution
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MRM TRANSITIONS

Optimized MS Parameters

Declustering potential (V) Collision energy (V) Cell exit potential (V)
1. PFBS (Perfluorobutanesulfonic acid) -298.8 +»-79.9 -60 -66 -13
2. PFHxA (Perfluorohexanoic acid) -312.8 - -268.8 -5 -12 -29
3. °C2PFHXxA (Surrogate standard) -314.8 » -269.9 -5 -12 -17
4. HFPO-DA (Hexafluoropropylene oxide dimer acid) -285.0 » -169.0 -5 -10 -35
5. C-HFPO-DA (Surrogate standard) -286.8 » -168.9 -10 -10 -15
6. PFHpA (Perfluoroheptanoic acid) -362.8 »-318.8 -5 -14 -25
7. PFHxS (Perfluorohexanesulfonic acid) -398.8 +»-79.9 -5 -86 -9
8. ADONA (4,8-Dioxa-3H- perfluorononanoic acid) -376.8 » -250.8 -15 -16 -23
9. PFOA (Perfluorooctanoic acid) -412.8 » -368.9 -10 -14 -23
10. '3C2-PFOA (Internal standard) -414.8 + -369.8 -10 -14 -19
11. PFOS (Perfluorooctanesulfonic acid) -498.8 » -79.9 -5 -102 -9
12. Ca-PFOS (Internal standard) -502.8 » -79.9 -5 -104 -9
13. PFNA (Perfluorononanoic acid) -462.8 » -418.8 -5 -16 -23
15. PFDA (Perfluorodecanoic acid) -512.8 » -468.81 -25 -16 -45
16. 13C2-PFDA (Surrogate standard) -514.8 + -469.81 -5 -16 -25
:37ér’1:llLl\‘l/loerzgft/;\:ﬁé's\tlr;;t:rﬂidoacetic acid) 75698 »-418.8 - 30 29
18. da-NMeFOSAA (Internal standard) -572.8 +-418.9 -5 -30 -29
19. PFUNA (Perfluoroundecanoic acid) -562.8 »-518.7 -5 -18 -33
i)grfll\lqut;?)cs:tAuAm(e’:t;ﬁ‘tJhrﬁmidoucetic acid) 5838~ -418.9 30 28 1
21. ds-NEtFOSAA (Surrogate standard) -588.8 » -418.9 -25 -28 -21
;
23. PFDoA (Perfluorododecanoic acid) -612.7 » -568.8 -10 -18 -35
24. PFTrDA (Perfluorotridecanoic acid) -662.7 » -618.7 -15 -20 -35
25. PFTA (Perfluorotetradecanoic acid) -712.7 » -668.6 -5 -20 -41

14 Avantor PFAS Analysis Solution | avantorsciences.com



PFAS BEZE= R S?IHEA EX| LHF BES AHE5I0] 0.01-2.0 ng/mL H2{0A A2 ZMS ZHH5HA
Table 10ll= 2 EESXS 32| = TS 22 AMEN &
Ol M = ot HEUHO| 2RI AUELICHTable 2).

Table 1: ADONA Z2F 2 Mol of|A| B&tAM H|0|E (LHE EZ: M3C--
PFOA) * 8|S A| 2 Li 5 E= EPA g 53710 Af &St AIE PSPSEE
1A 9| 250Hl 5= tHAE drdst ZflL|C}.

= L-O L= HAd

Concentration (in vial) ng/L |Concentration (in sample ng/L*

10 0.04 110.3
15 0.06 103.5
20 0.08 110.0
50 0.2 96.8
100 04 107.3
200 0.8 104.9
500 2.0 106.2
1000 4.0 106.7
2000 8.0 94.1

Table 2: ZE2|(QC) ME0| CHet Hate S HEE
ClolE (72| Hh= =) A1)

AT Concentration |Mean calculated % Precision | % Accuraey
(in vial) ng/L

LICHFigure 1).

A
=)
Hetd 240l M=o AFLICE Eot 52 +=F QC ¥E(n=7)

ADONA y = 1.775 x (r* = 0.995) (weighting: 1/ x)

eaRans

A

o1 02 03 04 05 06 07 08 as 10 11 12 13 14 15 18 17 18 19
Concantation Rk

Figure 1: ADONAO| CHSt Of|A| AZFM M Z(0)E 7|1ECE ZHZE S3t
A7le M dadoll 23 28 E (FHEK 1/x X 8)

AnalTs Concentration [Mean calculated % Precision |% Accuracy
(in vial) ng/L

9CI-PF30NS 20 198.4 PFOA 187.6
11CI-PF30UdS 200 189 54 94.5 PFOS 200 2133 2.8 106.6
ADONA 200 186.4 15 93.2 PFTA 200 186.3 44 93.1
NEtFOSAA 200 2009 55 100.4 PFT-DA 200 193 48 96.5
NMeFOSAA 200 193.9 6.4 96.9 PFUNA 200 185.9 4.4 93
PFBS 200 1841 35 92 HFPO-DA 200 188.7 31 94.3
PFDA 200 1916 53 95.8 13C, -PFDA 200 o35 - 1017
(Surrogate)
PFDOA 200 19311 46 96.6
13C, PFHxA
PFHpA 200 189.3 48 94.6 (Surrogate) 200 199.8 31 99.9
PFHXA 200 195.4 32 97.7 - -
X 13C3-HFPO 200 205 37 102.5
DA(Surrogate)
PFHXS 200 189 29 94.5
ds -NEtFOSAA
PFNA 200 1939 36 96.9 800 8259 48 103.2

(Surrogate)

avantorsciences.com | Avantor PFAS Analysis Solution 15
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A-l_
del X
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CONDITIONS
Column:
Particle Size:
Dimensions:

Mobile Phase:

Gradient:

Flow Rate:

Injection:

Temperature:

Detection:

Sample:

Avantor® ACE® HTP-MS

2 um

10 x 21 mm

A: 20 MM ammonium acetate in H,O

B: 20 mM ammonium acetate in MeOH/H,O (90:10)|

0 0
01 25
2.1 75
22 100
0.5 mL/min

0.5 pL

22 °C

Sciex QTRAP® 6500+ LC-MS/MS system.

lonisation mode: ESI, negative mode; Source temperature: 450 °C; Curtain gas: 38 psig; lonspray™
source voltage: -3500 V; lon source gas 1: 40 psig; lon source gas 2: 70

12 ng/mL for each analyte

Perfluorooctanoic acid (PFOA) Perfluorooctane sulfonic acid (PFOS)

avantorsciences.com | Avantor PFAS Analysis Solution
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MRM TRANSITIONS

Declustering potential (V)

Optimized MS Parameters

Collision energy (V)

Cell exit potential (V)

Perfluorobutanoic acid (PFBA) -212.9 amu - -168.9 amu -5| -12 -19
-298.8 amu » -79.8 amu

Perfluorobutane sulfonic acid (PFBS) :;8 :22 __13
-298.8 amu - -98.9 amul
-312.7 amu - -268.9 amul

Perfluorohexanoic acid (PFHxA) :;g __;é :1251

-312.7 aru -» -119.0 amu

-362.8 amu - -319.0 amul

Perfluoroheptanoic acid (PFHpA) :;g __;i __231
-362.8 amu - -168.9 amul
-412.9 amu -+ -368.9 amu

Perfluorooctanoic acid (PFOA) :::8 __;i __2;
-412.9 amu - -168.9 amu
-462.9 amu - -418.9 amu

Perfluorononanoic acid (PFNA) :;g __12; _jf
-462.9 amu -» -218.8 amu
-498.8 amu -+ -79.9 amul 5 96 23

Perfluorooctane sulfonic acid (PFOS) 5 88 N
-498.8 amu - -98.8 amul
-512.9 amu - -468.9 amul

Perfluorodecanoic acid (PFDA)| :jg _-;2 _-;;
-512.9 amu - -219.1 amul

18  Avantor PFAS Analysis Solution | avantorsciences.com



LC-MS/MS 7|8t PFAS 2 AM0f| A A|AE
S22 72 Sl Zotr| ¢ ot
Avantor® ACE® PFAS K| Zzlo| et

PFASE CHESH AR - ARl AH|XH M S0 A 2HLISHA| AH =
YO, StehA Hg M H7|M HEM 20| S ™ MANMOZE &E
Lif PFAS 20|

2Hg0f| 0| X|= Fetofl et @27t o w2t XA 22t Q1K L
PFAS s=E ZLIE™SH= A2 ™ O S 2hH|7t = 1 JAELIC

PFASE T#E5t= Ol A8 El= 71 ZEet 24 7|8 & StLt= LC-MS/
MSYLICH JeiLt A 2tE Lol A 7|@lshs W2t E PFAS
w20l AlZz2| H|o| =X 2FO|Lt AZ0EDT| A| A QHS
X5t BPeot Y ANE £0/7| oM = AT i 2alvt
HeYLCh 2 7|5 LEOME= LC-MS/MS AL Al HEEA| Ep0fjoF &
oY =X 5

StLEQI PFAS 20| 2 AM2 2 CHELICE O] ZE 2 A|Z0j|A
7|15t PFAS2} LC A|ABIO|A EHSH= 7t M PFAS I3 E
IAZOIETNI|HOZ 22|50

4

M

RERTICE

o

7tSSHA| gLt

rr
HI

Avantor® ACE®

Sample PFAS

System PFAS
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PFAS 2H?
Eo| Y HERQELUSH((PFAS)2 ™
HAXOR J1& 2= 3tH Q@
A
=

UEL|Ct PFASE EtA-24
L X2 L= A 2 M, Figure 10|

=2 B oLtz wEA| 245t
ool el SttE= 22,1930
2 7HX| cHEE QI ofst

27 ® A= 0f AE LT

PFASE Y- = - LS0f CH3h greby, OpEr 24, 22 €8 - o5ty
oYM Z2 2N EM HE0| 1940 AHEE CHZOZ H|=-
22L|0f gtELICE o]2{st EM 2 CHYst MY 2oF AMEE, J2|1
o|F, Il - 7t 8 L), OtR =0 HH|, A F LAY Sup 22 AH|Y
Htof] ZH{SHA| AFE == Z2UHE E/UASLICE X[ 800 HZH HEE
PFASE EZXQI ol5tx ot M mfE0f| 2ol =X ¥ etAof| &7|Zt
Zt=SHH, 0| 2 918l Z38| “H el 5tatEE (forever chemicals)”

ozt SEILICL. 2 ZH, - 37| - EY- 0|7 S CIYst & A =0
ZHolst 0| H &1 USLCE

PFASTH 2| AL El 23, QA =& Z 2 A CHedLITh 2 FE 8,
¢

EX MY 3 ALNEE AZ U AS I, HHEE, el AN ME
S2 Solf QAo FUE  JASLICE B BE2 PFASE A Lol A
(bioaccumulation)=| ALt HO|AFE 2 M2} &% (biomagnification)
E[of, AlZto] X| ol w2t MILHO| 22 s =2 WY 4 USLICH

F FF FF F O
F

F

OH
F F FF FF F

PFOA

0
F%(O
OH
P E FFF XF
FF

HFPO-DA

H =
L EE Z2 Qo] CHeet Roliet 112 FEo| LIEHE 4= JUS0|
HNEJ}SLICEH Xt 20 H7E L5 PFASS| M A 81 A 0| ZHASHD,
CHAl S 20| JHY = CH, F| 7[2te] ME o dAst Het =X| 7t
AEE|0] O] 2HIE sHZst7| 2I%t =2{0| O|O{ X[ Y &LICH
AOZr AN 2O NiTH2 HE LotE HOZ o AELICL E
=0, PFOAQ PFHXxS= AEZE e 24 M A0 ZLEHE|0f AFEO|
ZRIERACH, PFOSE 244 B(H$H ol SMEAELICH E3HCo~C14
HEZQZRIIEE AL 2023 H 28 EF EU/EEA LHOA AHEO]
H$te| A0, RESIHE R A (ECHA)2 %2 REACH #4330l A 10,000
Z O|AQ| PFAS £ H|otot= HIQHS HEMESLICE [MatA 24 W PFAS
SEEXSHMORE DLIHYSH= M2 A O X1 U&LICH

2249 22 EZA (matrix)0 Al 31 &= PFAS SZ0f it
THRI7F ZsHEloff et parts per trillion 0|t &0 AZE SHAIE ZAE
& AE 0AE 24 7|=0| @+ ELICE O] =20 LC-MS/MS=

Eo 0ot MElE S HIEIO Z CHRFSH DHERIA LY PFASE FESHE
ol ' d2| AFS =0 USLICH Eot HHES ME HMK2| 7|HE g8otH

HES SEAH L2 FE o0 22 = ASLIC

F FF FF FF F

o]
F 4
F //S\OH
F FFF FF Fo
PFOS

g FF FF FH F O

WOMOH

F F FF

E (0]

ADONA

Figure 1: Example structures for some PFAS compounds.
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PFAS 242 488 T MM 21, Zul, Al M3 K2 L 24
HOIM AFBEIE ADE SUIA Jlolg 4 Y WOt E 7HY
JHs 42 BEA| mefefof BiLIC MAB ARE HEE ADE Me,

ZHH|o| M PTFEZ} Z8HEl I E 78 @4 H|A, Mot Mg goff 9!
Alof MEH I EZQ CHAIE MAXQ ABat =0, HIBRE
RAEES X AZtStY| Tt AT AHA B2t FALLCH SLELICE
LC-MS A|AB! XEH| = PFAS @B 2| SHLEE 7E3=E|0{OF EFLICE PFAS
9| LC-MS/MS EA12 QHtM oz JBIC|HE ZAHU A 285|= At
2AM AHS ALSYLICE o] BtHoA 0 2t T, BHY| ZK|, B
BE 0|54 S f2(flow path)of] ZEHEl 214 @452 HIHHQI

B 22 E PFASS| Q10| & £ QIOH, O] = JBIC|AUE AIZF M WY
Ao 2A AEo| FHE 4 JSLICL 0|2 JEIC|AUE 2M ¢t
olz{st MI2I2E HES0| ZHAM S2|=H, A2 M2 SA| 2|

o
(co-elution)=|0f 2ot HE At x2HE + ASLIC

80ed A

70«41 Blank run — no injection

6.0e4

Figure 2a& @Y E LC-MS A|AHIOAM E43 J2ICIGE A

(blank gradient run)2 &3S 1 Z== PFAS 422 MRM
AZ20IEOHME HO{FL|CL o|2{st B OB E PFAS= =2 PTFE
= FEPE MZE S0H 2tQl FRI0|AM 7[Qst= WO E 2QIE|/UOLY,
B BK|, HI 25 = 0| MM Le o JUSLICEH AN A=
24 A|(Figure 2b), A|ARI0|A LM PFAS MEE2 AE T|3 2}
SUst HEE A|ZHretention time) 22 2| %0 LTEE 4= 1A
ElLct.

Ut2tA, 2 L PTFEL} FEP S22 PEEK SO = WH|SH= 20|
25| HEELICH R2IMHOZ, PFAS 28|0] ZE = EY HES
Ar28H= Z42 B 122 PFAS ZHIS H|7{8t= DR 2atE 2l
HHOR AHMO R U4Mol X2 ZHFEILICE

2 s0u PFDA
£ 4o0et PFHPA
PFHxA “
30ed
20ed PFOA H
) |
10ed {
0.0e0 A o —M

60
Time, min

%41 Injection of PFAS standard ‘

20ed ‘ |
10ed ‘ \ I
S | M

60 70 80 90
Time, min

Figure 2: A: LC-MS/MS MRM A ZOIEIHE Xx7| 7|27| ZHO|M 38 S0t Ty
A3 S it AALICH 2EE PFAS &20] CHet MRM M2H0| HA|ELICEB: BE =
ME gl A|AH PFAS HE0| SUtH RX| Al7HS HOIFELICH A| AR HHZ PFASS 212 ME PFASS| 35 822 Fuls| 2H st

==}
YIS Rag A ULIC

Column: Avantor® ACE® UltraCore 2.5 SuperC18, 100 x 2.1 mm

Delay Column: No delay column used

Mobile Phases: A: 20 mM ammonium acetate (aq)

B: MeOH
0 0
0.1 40
8.5 90
10.5 90
10.6 5
Flow Rate: 0.4 mL/min
Temperature: 40 °C

Detection: Sciex QTRAP- 6500+ LC-MS/MS system. lonisation mode:
ESI, negative mode; Source temperature: 450 °C; Curtain
gas: 30 psig; lonspray™ source voltage: -4500 V; lon source

gas 60 psig

SOR=E5{E& M Hl 7127
grE9 Fol et SYet MRM Heto =,

=
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AVANTOR® ACE® PFAS 20| Zzlo| Al2

Avantor® ACE® PFAS E2{|0| ZE2 22 ERHS I M ZHER
HA O], A|AE] LHO| M 2 MSH= B O2H2 = PFASE £|CHet IES
& AT E ML JESLICE Ol ZES N2 TV 24 HE HIZ

2 (Figure 3 £ 1)0f| Z&tst= Z40] HAELICE O] |X|of x|

A2, 0|54, 801 221, B7| K|, HI 25 S0l gMe A=
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i
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Figure3: Avantor® ACE® PFAS Delay Column &7|7|(degasser), I, 2/A O|F, LC A|AHIO| XtE
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Figure 4: Avantor® ACE® PFAS X|¢1 Z210| AX|El HEfof Mol EH 2
Je2fC| A Eo)| chst LC-MS/MS MRM 2Z20E (M2 X 7|F0=2
QOM FA|E). LC-MS A AR 9T 2M A2 T2 20| M AFEE 23t
SYUSYLICE AAE PFASE XA ZE0f| 2le) X|HEo §2 T[22
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AZt2 SHAEZ EAE),
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Column: Avantor® ACE® UltraCore 2.5 SuperC18, 100 x 2.1 mm

Delay Column: Avantor® ACE® PFAS Delay Column, 50 x 2.1 mm

Mobile Phases: A: 20 mM ammonium acetate (aq)|

B: MeOH
0 0
0.1 40
8.5 90
10.5 90
10.6 5
Flow Rate: 0.4 mL/min
Temperature: 40 °C
Detection: Sciex QTRAP: 6500+ LC-MS/MS system.

lonisation mode: ESI, negative mode; Source
temperature: 450 °C; Curtain gas: 30 psig: lonspray”
source voltoge: -4500 V; lon source gos 60 psig
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=41 No delay column
PFOA from system
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080 e
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2ed System PFOA . r
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D *1 0.5 ng/mL standard System PFOA is
**| Delay column installed separated from
sample PFOA
- 10 20 30 o s 50 10.0 o
Figure 5: PFOA 2412 2|8t Avantor® ACE® PFAS X[ 9| 8IS HO{FE

A, 2 2

Figure 42t 5.

avantorsciences.com | Avantor PFAS Analysis Solution 23



Z2E

PFASIt 2tA 1t Q1K ZAZofl O]k = B ™A Fakof| chst 227}

FEof| 2}, LC-MS/MSE 0|83t PFAS MM = ME O W2
AE A7} @70 UELICE W2EtA, ZHI M w22 = PFASS|
LS HAHsH] MRS £ e EA H|0|EHE 2= 20| FAECt
SQeL|C}

J2{Lt PFASTt %
A7t 2M F b

2SHA A 2l = EM AL LC-MS/MS A|AE
JE22E PFAS 29| 9 |l010] & 4= UELICE

2 7|= LEOo|M HA|E H|0|E = Avantor® ACE® PFAS E2[0]
ZZo| ol2fet 7t g MAHS= ?_*E*OF'IWE ROl SR MAUS
HOJFL|CH LC-MS A|AHIO| M 7|05t #1282 E PFAS 2

A2 172 PFASSt 2atH O = 22|%|0f, 24 Cf|0[E{Q| E’égﬂf

AJE' M2 EIFOH__' El-_

023

1. Interstate Technology Regulatory Council (ITRC), "History
and Use of Per and Polyfluoroolkyl Substances (PFAS) found
in the Environment" September 2023. https:/pfas-l.itrcweb.
org/wp= content/uploads/2022/09/HistoryandUse_PFAS_
Fact -Sheet_Sept2023_final.pdf (Accessed October 2023).

2. United States Environmental Protection Agency (EPA),
"PFAS Explained"”, April 2023, https:/www.epa.gov/pfas/
pfas-explained (Accessed September 2023).

3. R. Trager "A persistent perfluorinated problem”
ChemistryWorld 19 (9), September 2019
https:/www.chemistryworld.com/feotures/o persistent-
perfluorinated-problem/3010817.article#comments.
Jump"(Accessed October 2023).

ORDERING TABLE

S S T S

Avantor® ACE® PFAS Delay Column PFAS Delay Column

10.

United States Environmental Protection Agency (EPA),

"Our Current Understanding of the Human Health and
Environmental Risks of PFAS", June 2023. https:/www.epa.
gov/pfas/our-current= understanding-human-health-and-
environmental: risks-pfas (Accessed October 2023).

U.S Food & Drug Administration (FDA), "Per- and
Polyfluoroalkyl Substances (PFAS)", May 2023. https:/www.
fda.gov/food/environmental-contaminants-food/and-
polyfluoroalkyl-substances: efas (Accessed October 2023).
European Chemicals Agency (ECHA), "Per- and
polyfluoroalkyl substances (PFAS)", September 2023 https:/
echa.europo.eu/hot-topics/perfluoroalkyl= chemicals-pfas
(Accessed October 2023).

Stockholm Convention, "All POPs listed in the Stockholm
Convention" https:/www.pops.int/TheConvention/
ThePOPs/AlIP OPs/tabid/2509/Defoult.aspx (Accessed
October 2023).

"Commission Delegated Regulation (EU) 2023/1608", Official
Journal of the European Union 66 (2023)| L198/24 http://
data.europa.eu/eli/reg_del/2023/1608/0j (Accessed October
2023).

European Chemicals Agency (ECHA), "ECHA publishes PFAS
restriction proposal”, February 2023 https://echa.europo.
eu/-/echo-publishes-pfas restriction-proposal (Accessed
October 2023).

United States Environmental Protection Agency KEPA), "Per-
and Polyfluoroalkyl Substances (PFAS). Proposed PFAS
National Primary Drinking Water Regulation”, September
2023. https://wwww.epa.gov/sdwa/and-polyfluoroalkyt
substances-pfas (Accessed October 2023).

50 x 21 mm ACE-PFASD-0502

Avantor® ACE®

avantor-

vwr.com/ace
chromsupport@avantorsciences.com

avantorsciences.com

Avantor® is a leading global provider of mission critical products and services to customers in the biopharma, healthcare, education & government, and advanced technologies &
applied materials industries. We operate in more than 30 countries and deliver an extensive portfolio of products and services. We set science in motion to create a better world.

Trademarks are owned by Avantor Inc. unless otherwise noted. © 2025 Avantor Inc.

755900_KR

10/2025-SM-NS



