Polyfluoroalkyl Substances (PFAS)

in the Environment
(Session 5)

> Webinar Starts at 1:30 pm Eastern Daylight Time

» Sound will be on your computer unless you choose to call in.

= To “Call In”, click on Communicate — then Audio Connection and choose to use
“Call In”.

= Be sure to enter your ID number when you call or it will not link the call properly
to Webex.

» Contact Ilona or Suzanne with any difficulties.
= jlona.taunton@nelac-institute.org or suzanne.rachmaninoff@nelac-institute.org
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Meeting Mechanics

» Phone lines and computer sound are muted when you join the
call. Look for the Q&A feature in Webex and type in a Q&A
question at any time during the presentation. Choose to send
the question to All Panelists. Time permitting, there will be a
QR&A session at the end of each presentation.

» If you have technical issues during the presentations, please use
Chat to connect with TNI Training.




Polyfluoroalkyl Substances (PFAS)

in the Environment (session 5)

Session Chairs: Charles Neslund, Eurofins Lancaster Laboratories Environmental
and Mike Chang, Restek Corporation

>  1:30 Quadrupole HRMS for Quantification and Screening of PFAS in EPA 537.1 and 533
Emily Parry, Agilent Technologies, Inc.

»  2:00 Innovative Technique for Measuring Total Organic Fluoride by Direct-Injection Combustion Ion

Chromatography
Jay Gandhi, Metrohm USA

2:30 Automated Sample Preparation for Determination of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS)




Quadrupole HRMS for
Quantification and Screening
of PFAS in EPA 537.1 and
933

Emily Parry, Tarun Anumol
Agilent Technologies Inc.
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Vogon Laboratories
Cochrane, AB, CA

10/31/2020

NEMC 2020

DE.6166319444

w34 Agilent

Trusted Answers



Why HRMS: Nominal vs Accurate Mass

Normalized Abundance %

C5H4CI3 (168.937310)

Nominal resolution
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The Definition of Resolution

The definition of resolution for Q-TOF’s, Quad’s, FT-MS: 50% intensity definition

50% Intensity

L ............. Am/z at Full Width Half Maximum (FWHM)

Resolution = m,/(Am/z)

. & 444
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Your High School Chemistry Teacher Lied
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Calculation of Exact Mass and Error in Measured Mass

Atom Mass of Atom # of Atoms Sum
Hydrogen 1.00783 40 40.31300
Carbon 12.00000 3 396.00000 -
Ntrogen 14.00307 2 28.00615 O\CH3
Oxygen 15.99492 9 143.95424
Total " 608.27338
Plus H 1.00783 1 1.00783 °
Total 609.28121
Minus e- 0.00055 1 0.00055

609.28066

Calculating ppm mass error:

= (Measured Mass — Calculated Mass) X 1,000,000
Calculated Mass

=609.28121 — 609.28066) X 1,000,000
609.28066

= 0.9027039 ppm mass error if the electron was omitted
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What is the Benefit of Accurate Mass?
Confidence in Compound ldentification!

Reserpine (C53H,,N,Oq) has a protonated ion at 609.28066

A single quad reports mass to +/- 0.1 = 165 ppm

Number of possible formulae using only C, H, O & N:

. 209 possibilities
* 10 ppm 13
* 5 ppm 7
* 3 ppm 4
« 2 ppm 2




Accurate Mass + Isotopic Ratios

* Highly accurate mass
measurement narrows
the window of potential

Accurate :
compounds possible

Mass

 Ratios and spacing of
ions give clues to what
elements are present in
the formula

Isotopic

Fidelity

 Targeted analysis (FbF,
DB/Lib Search, etc)
» Untargeted analysis

D
ata (Formula Generation)

Analysis
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x10 5 |Cpd 1: C33 H40 N2 O9: +ESI Scan (rt: 0.242-0.399 min, 15 scans) Frag=400.0V Reserpine_QTOF_100pgms3.d Su...

1.3 609.2806
1.2 C33H40N209]+H)+
o I Red boxes show the expected

1 location of ions based on data
0.9 analysis algorithm
0.8
0.7
0.6+ 610.2836
051 ([C33H40N209]+H)+
0.4
0.3 611.2865
0.2 ([C33H40N209]+H)+ 613.2974
014 (IC33H40N209]+H)+

(R e =

609 6095 610 6105 611 6115 612 6125 613 6135 614
Counts vs. Mass-to-Charge (m/z)
Cpd’ ¥R File SR |0 Source WA RTWR miz w8 Oiff (Tat, ppm) ¥R Score 7B

1| Heserpine_QTDF_1ﬂngm3.d| FBF| {:.2?5| E{:rE!.EE{)E| -1123| 99|
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Overall fit score based on factors
like mass accuracy and isotopic fit
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6546 Q-TOF Performance for small molecule analysis
Resolution independent of acquisition rate for ATP

02 5059888 -

1
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x102 5§6 506.1 506.2 506.3 506.4 506.5 506.6 506.7 506.8 506.9 507 05 : ounts (A)) vs. Mass-to Charge?m Z) :
l'------------------------------------r——
1'5 . o4s{ (V¢
20 Hz 08 Resolution: 71,668 04
06 Mass Accuracy: 1.45 ppm . ossd o -
04 % e T | e
0.2 o3y iy
0 7250 e |
102 506 506.1506.2 506.3 506.4 506.5 506.6 506.7 506.8 506.9 507 0.25
121 0.2
S0 e e A R N i [ gy
50 Hz ° Resolution: 72,879 o5y |y 506.9914
06 Mass Accuracy: 1.26 ppm L
0.4 g 0.05 J k -
0.2 " A A
[A] 0
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Q-TOF Extended Dynamic Range using two 10GHz channels

x107 ’ES! Scan (rt: 0.191 min) Frag=120.0V Nat_729_10000uMStds_1.d

224

24
1.84
1.6
1.4+
1.24

1
0.8
06+
0.4
0.24

0

*119.0266

13C, - succinate

Counts vs. Mass-to-Charge (m/z)

e 10,000x TS~

’ S

‘ x103 -E\ Scan (rt: 0.191 min) Frag=120.0V Nat_729_10000uMStds_1.d

17.0134

succinate

044
02
0 T

168 1685 163 T6% 117 M0 1M1 Wi M52 195 173 133k 1174 1174
Counts vs. Mass-to-Charge (m/z)
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1164 1166 1§68 117 1172 1174 1176 1178 118 1182 1184 1186 1188 119 1192 1194

13C, succinate (m/z 119.0259).

Abundance ~ 2 x 107

succinate (m/z 117.0191)
Abundance ~ 2 x 103

74 Agilent




Screening Workflow with LC/Q-TOF

Acquire full-spectrum data
|

|
Targeted Method

Yes 1 No
Calibrate?

Targeted Quantitation

[ ———
Based on accurate mass =

 library for LC/Q-TOF (PCDL)
~ and FDA and SANTE
Guidelines

One Software
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ID using in-silico fragmentors
and statistical profiling
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PFAS Classifications and Terminology

>4000 PFAS compounds in commerce

Common Acronyms

PFCA
PFOA
PFAS
PFOS
PFASi
FOSA
FOSAA
FOSE
FTOH
FTA

FTS
PFAPA
PFPi
PAP
diPAP
PFAI
SFA

FTO
FTAC

Perfluoroalkylcarboxylic acid
Perfluorooctanecarboxylic acid
Perfluoroalkylsulfonate
Perfluorooctanesulfonate

Perfluoroalkylsulfinate
Perfluorooctanesulfonamide
Perfluorooctanesulfonamidoacetic acid
Perfluorooctanesulfonamidoethanol

Fluorinated telomer alcohol (-OH functional group)
Fluorinated telomer acid

Fluorinated telomer unsaturated acid
Fluorinated telomer sulfonate
Perfluoroalkylphosphonic acid
Perfluoroalkylphosphinate

Mono-substituted polyfluoroalkylphosphate ester
Di-substituted polyfluoroalkylphosphate ester
Perfluoroalkyl iodide

Semifluorinated alkane

Fluorinated telomer iodide

Fluorinated telomer olefin

Fluorinated telomer acrylate

10/31/2020
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Sub-classes of PFASs Examples of Number of peer-reviewed
Individual compounds*® articles since 2002**
© PFBA (n=4) 928
o PFPeA [n=s) 698
© PFHxA (n=6) 1081
© PFHpA (n=7) 1186
- PFOA (n-8) 4066
CAs« o PFNA 1496
(C.F,. ,.—COOH) PN 1407
n' 2n+1 o PFUNA (n=n) 1069
© PFDoA (n=12) 1016
o PFTIA (n= 426
PFTeA (n=14) 587
o PFBS (n=4) 654
PFSAs o C PFHXS(n-.]G} 1081
o PFOS (n=8] 3507
(CoF 2n1a—SO3H) o PFDS (n=10} 340
perfluoroalkyl acids « © PFBPA (n=4) 3
(PFAA;) PFPAs - © PFHxPA (n=6) 3
PFOPA (n=8) K]l
(CF2n4—POSH) © PFDPA (n=10) 35
5 C4/Cq PFPlA{n,m:q) 4
& C6/C6 PFPIA (n,m=6) 1
PFPiAs: C8ICB PFPIA (nm=8) 12
(o I o e © C6/CBPFPIA (n=6,m=8 8
© ADONA [Cfi—O-EiFE-D—CHFEF,—CDOH) 4
= © GenX (C,F,~CF(CF j~COOH) 2
PFECAs & PFESAs< o EEA(C,f,~O—C,F,~O—CF,~COOH) 6
CaFsiam0=CoF R © F-538 (CI=C4F,,~0-C,F,~50,H} 14
© MeFBSA (n=4.R=N(CH,JH) 25
© MeFOSA (n=8.R=NICH,IH) 134
© EtFBSA (n=4,R=N(C,HH) 7
PASF-based o EtFOSA (n=8R=N(C,HJH) 259
PFASs & substancsss MeFBSE (n=4,R=N(CH JC,H,0H) 2
CF  —R © MeFOSE (n=8 R=N(CH,)C,H,OH) 114
( nan+ £
(CiFang—50,=R) © EtFBSE (n=4R=N(C,H,JC,H,OH) 4
O EtFOSE [n=8,R=N(C,H.)C;H, 0 144
> over 3000 © SAMPAP {[CF ,SO,N(C,HC,H,0],-PO H} 8
PFASs may PFAA - © 1005 of others
have been precursors Saa gg” (("'2':'2“; 106
on the global 0 U HUR In=uk=Ch 3rs
mmke'g fluorotelomer-based il i - “g
& 0 10:2 (n=10,R=0H 16!
Subitanfei, 0 12:2 FTOH (n=12,R=0H) 42
(CoFna—CH,—R) © 6:2 diPAP [(CeF 4C;H,0),~PO,H] 23
© 8:2 dIPAP [(CgF .C,H,0),~PO,H] 25
© 1005 of others
o polytetrafluoroethylene (PTFE)
= o polyvinylidene fluoride (PVDF)
ﬂuompolymers . o fluorinated ethylene propylene (FEP)
otherso o perfluoroalkoxyl polymer (PFA)
operfluoropolyethers (PFPEs)

Wang, Z et al. (2017). Environ. Sci. Technol. 51, 2508-2518.

- Agilent




EPA 533 — a method to include “short-chain” PFAS

Analyte | EPA537.1 | EPA533 | Analyte | EPA537.1 | EPA533 |
v

PFBA v PFBS v
PFMPA v PFPeS v
PFPeA v PFHxS 4 v
EPA 533 EPA 537.1 PFMBA v PFHpS v
25 Analytes 18 Analytes PFEESA v PFOS 7 v
. , NFDHA v 9CI-PF30NS v v
SPE with WAX SPE with SDVB
PFHxA 4 v 11CI-PF30UdS 4 4
2 hold ti 2 hold ti 14 fi
8 days hold time aﬁac:;\giss : old time (14 days for HFPO.DA y , NEtFOSAA ,
Isotope Dilution Internal Standard PFHpA 4 v NMeFOSAA v
ADONA v 4 PFTeDA v
Final extract in 80% MeOH Final extract in 96% MeOH ¢
PFOA 4 v PFTrDA 4
2 ions required for reporting Confirmation ion not
with LC/MS/MS necessary PFNA v i 4:2FTS v
Drinking Water Drinking Water Only PFDA ‘/ v 6:2FTS v
PFUnA 4 4 8:2FTS v
PFDoA 4 v

10/31/2020 NEMC 2020 DE.6166319444 ~35- Agilent



EPA 533 — Sample Prep and Chromatography

Cal 3 [Compound Groupeacid]
X104 |PFBART=4512

PFMPART=5.527
65PFPeART=7 227

Acids (1.5
ppb)

250 mL water sample

NS
Add isotopically labelled std mix (16 compounds)

- - ! 4‘5 5' 5'5 i’ SIS .l 7'5 é 5‘5 é 5‘5 Ib II';S t‘1 HIS |'2 ‘\2'5 13 ‘IJ‘S 1'4 IIYS |I5 \5'5 |'G ‘\S’S 1'7 |7‘5 1'8 IB‘SJ
SPE extraction (method uses WAX cartridge) ST R

095 |6:2FTSRTa12388

6.
55
§:
454
.5
3
S
2
15

05

= . FTSs
Evaporate to dryness I

2

Dissolved in 80:20 Methanol: water b k

Add IS (3 labeled compounds) — 1 mL final volume R
LC-MS/MS analysis i |
o A A A A A 1“'

T T T T T T T T T T T T T T T T T T T T T
7 75 2 85 3 95 10 105 1 115 12 125 13 135 14 145 15 155 16 165 17
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Experimental Study

« Triplicate tap water samples were spiked at 3 levels and taken through offline SPE, as per EPA
Method 533 using a weak anion exchange resin

« The final extracts were run from the same vials on both the 6470 triple quadrupole (dIMRM
mode) and 6545 quadrupole time-of-flight mass spectrometers

* Low level sensitivity was compared with both 6545 QTOF & 6470 MS/MS

10/31/2020 NEMC 2020 DE.6166319444 ::::: Agilent



LC Conditions

LC Conditions

Delay Column
Analytical Column
Column Temperature
Injection Volume
Mobile Phase

Flow Rate

Gradient program

Stop Time

Post Time

10/31/2020

NEMC 2020

Agilent ZORBAX SB-C18, 4.6 x 50 mm, 3.5 ym (p/n 835975-902)
Agilent ZORBAX Eclipse Plus C18, 3 x 50 mm; 1.8 um (p/n 959757-302)
50 °C

10 L

A: 20 mM Ammonium Acetate in water  B: Methanol

0.40 mL/min

Time (min) B (%)
0.5 5

0.5 5

3.0 40

16 80

18 80

20 95

20 min

6 min

DE.6166319444

{

-

N

-
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Instrumental Analysis

Targeted Quantification Suspect Screening/Non-target Analysis

T ~ 4 A

10/31/2020 NEMC 2020 DE.6166319444 :::::: Agilent



Chromatography — Acids at 1.5 ng/mL (in vial)

6470 QQQ
dMRM
| ||

6545 QTOF |
All lons | | |

4 | ‘ | |

i |
T '.'Il ||' T I M T . J' = h - |-| ;JL A ||"- J —

peak shape on early eluters distorted due to 10 uL injection which is not needed for EPA 533 sensitivity levels

10/31/2020 NEMC 2020 DE 6166319444 ‘3% Agilent



Chromatography — FTS’s at 1.5 ng/mL (in vial)

6470 QQQ
dMRM

6545 QTOF | i‘
All lons :

° i 1
o ||\ ] 5 M I 1
W A f LAY S Al e Mty

R A A ﬁJI A 11 e | o i
235 g% g § als g% afs 3 tos s wos 11 Mos s mUs 12w @5 w19 mus w5 13ve f4 tebs WS W5 T s 195 s 15 t6s WS
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Isotope Dilution Analogs — Precision & Accuracy (n = 9)

Isotope RT

13C4-PFBA 490 Isotope Recovery (n=9)

13C5-PFPeA 7.00 100

13C3-PFBS 7.50 %

13C2-4:2 FTS 9.00 8

13C5-PFHxA 9.20 70

13C3-HFPO-DA 9.90 60

13C4-PFHpA 11.30 50

13C3-PFHxS 11.40 40

13C2-6:2 FTS 12.90 30

13C8-PFOA 13.00 20

13C8-PFOS 14.50 10

13C9-PFNA 14.50 0

13C2-8:2 FTS 15.70 (yf‘ (’Qéev c:g & d‘«s g“ {80, S@Qv g@«» 6@& qf‘ %g 99“& %@ Q’g“ov' g@& g“ 4@0
13C6-PFDA 15.80 SN A & A A S A I A
13C7-PFUnA 16.80 M 6470 LC/MS/MS M 6545 LC-Q/TOF

13C2-PFDoA 17.80

10/31/2020 NEMC 2020 DE.6166319444 -2 Agilent




Low level Recovery Comparison (n=3)
1 ng/L drinking water spike

EPA LCMRL ranges from 1.4 to 16 ng/L

400
350
300
H 6470 LC/MS/MS m 6545 LC-QTOF
250

200

150

100 ‘ ‘

50 I
0

K3

For F L F o O
Q' Q (2 & Q' 5! é
< Q«‘“ & e Q& Q«‘é" & &

2 ¥ o \y \J \a £ \o $ g & \a ¥y & \a
Q% F F &F & 0 &L O » & Q &S 0
Q‘( QQ?‘ Q“ v90 6"» QQ Q(S‘ QQ Q‘( Q<‘,,,0 ‘8"\' Q“ Q“o ) Q

A\
o©

PFBA & PFHpA had low level background that skewed recovery data
Both QTOF & MS/MS give excellent reproducibility at low level spikes too.
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Mid level Recovery Comparison (n=3)
15 ng/L drinking water spike

EPA LCMRL ranges from 1.4 to 16 ng/L

120

100

80

60

40

20

I N I S I . R . R R S S °© X F F & &
& §F & & F & S @R E S E Y
@ & ¢ @& ¢ 9 & EE P e &P & &
ot &
£ '&(’
%
H 6470 LC/MS/MS B 6545 LC-QTOF
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High level Recovery Comparison (n=3)
50 ng/L drinking water spike

EPA LCMRL ranges from 1.4 to 16 ng/L

120

100

80

60

40

20

0

S S S I S F P T & F T O E e T E F
3 g F & & & & & Q@ F &F & & o L & o NERA) F ¥ o
€ & & & & 9 & &EFTF o < & & & & @ & & S &
o &
Y
® 6470 LC/MS/MS ® 6545 LC-QTOF
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Acids - Low Level Calibrator (0.10 ng/mL)
6545 LC-QTOF

= B
e
Cal 1[PFBA] Cal 1[PFMPA] Cal 1[PFPeA] Cal 1[PFMBA] Cal 1 [PFEESA] =
«1037212.9792 Area=18434 x10 31228.9741 Area=15690 10 2 {262.9760 Area=19445 x103 |278.5709 Area=15601 «1027314.9379 Area=22196 &
b 1 454
121 PFBA 31 PFMPA 31 PFPeA i3] PFMBA +{ PFEESA T
} i- 254 25 254 1
] ] 2
124 2 24 24 254
1 !
154 1.5 4
0.8+ 1.5 2
084 14 1 1 154
4 14
I AT A T b 1
0= T T |h k o T Ill Jn| T T 0- T T T 1 I E e S 0= J\|I T T
4 45 5 55 5 55 6 6.5 6.5 7 75 7 75 8 85 75 2 85 9
Cal 1 [PFHxA] Cal 1 [FFHpA] Cal 1 [ADONA] Cal 1[PFOA Cal 1 [PFNA]
£103]312.9728 Area=16520 10 3| 362.9696 Area=13254 10 3] 376.9689 Area=12516 102 |412.9654 Area=15687 103|462 9632 Area=8775
E 3 B a5 24
& & 5.5 -2 224
PFHxA PFHpA 51 ADONA PFOA 51 PEFNA
254 454 3 1.8
N 4 254 16
254 N 14
1.5 34 12
2.5 154 1
1 2 08
1.5 I 08
054 1 054 04
0.5 : 02
N A | 1w L T TR
T T T T T T T - T T T T T T T (Y
85 9 95 10 105 11 1.5 12 11 115 12 125 13 135 14 145 15
Cal 1[PFDA] Cal 1[PFURDA] Cal 1[PFDoA]
x1037512.9600 Area=10527 x10 3 _|562.9568 Area=12081 «10 3 |612.9537 Area=13243
3.5
34 254
225 34
251 PFDA > PFUnA PFDoA
2.54
2 1.75-
1.54 24
1.5+ 1 215‘ 154
L 0.754 I
0.5 DDZEZ N 054
o] o] !\ [T L)l
- r 1 1 1 T T T T T 1 T — 1
15 155 16 165 16 165 17 175 17 175 18 185

This calibration level would correspond to 0.25 ng/L spike in the water sample (250X concentration through SPE as per EPA 533)
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Acids - Low Level Calibrator (0.003 ng/mL il
6470 LC/MS/MS my

Cal 11 [PFEA] Cal 11 [PFMPA] Cal11 [PFPeA] Cal 11 [PFMBA] Cal11 [PFEESA]
#1021213.0> 168.9 S/N=4159 %102]229.0 + 84.9 5/4=206.31 #10%7263.0>218.9 S/N=7920 %102]279.0 - 84.9S/N=12436 ¥1077314.9 > 1349 5/MN=3513
4754 18 34 s 23]
45 P 75 22
1 17 bl
435 7
+ PFBA w1 PFMPA ] PFPeA '« PFMBA 2 PFEESA
3754 15 + 15
1.6
3.5 14 55 14 47
3259 13 < 13 1.64
31 154
12 45 12
2759 ' 14
3 11 44 1.1 13
25 i 3
2254 1 35 1 12
24 LE 39 LE i
1754 08 259 0.8 0.9
159 07 B 07 83’
wz:— 05 159 06 064
05 i 05 0.5+ ]
T — T T  — T T T B P S Sa— T T — T T T T T L — U— T T T L pa— U U T
4 42 44 46 48 5 52 54 56 58 5 52 54 58 58 6 62 64 66 68 64 66 63 7 72 74 78 783 & 7 72 74 76 78 8 82 84 85 88 78 5 32 84 36 88 9 92 94
Cal 11 [NFDHA] Cal 171 [PPHA] Cel 0 [HEPO-DAI Cal 11 [PFHpA] Cal 11 [ADONA]
x102]285.0 2010 S/N= %1027313.0 > 268 9 5/MN=7508 x10"7285.0 > 168 85/N=8.21 %1027362.9 > 319 0 5/MN=1539 %10%"377.0 > 250 9 §/N=3258
75 74
0554 21 42
05254 7 72 ] 2]
0.5 85 384
* HFPO-DA a iE
08754
[
2l NFDHA PFHXA o s ' PFHpA i1 ADONA
0.825 55 . ng/m 17 324
0.5 5 86 16 3
07754 s 64 15 28
0754 . 28]
M 52 2]
K 13 by
35 12 24
3 58 11 134
25 1 1.6
56 05 1.4+
2 54 0z 124
15 1
; 52 07 08
5 0 064
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
82 84 86 83 92 94 98 98 86 88 9 92 94 98 88 10 102 92 84 98 98 10 102 104 106 108 106 108 11 112 114 116 118 12 122 08 11 112 114 116 118 12 122 124
Cal 11 [PFOA] Cal 11 [PFHA] Cal11[PFDA] Cal 11 [PFUnA) Cal 11 [PFDoA]
<107 ]413.0-368 0 S/N=5444 x107 [483.0 > 418.05/N=448 «102{513.02463 05/N=T16 10715630 =518 0. 5/N=534 «102{613.0 > 569 0 SiN=1345
3
124 329 3 42
1.1 28 3 28 49
25 53 3.5
1 28
3.6
.« PFOA 24 PFNA .y PFDA . PFUPRA 1 PFDoOA
22 2]
0.8q : . 32
2 2.2 3
0.7 § 1
] H
0.6{ 18 2 2.8
e 18 184 18 284
’ 14 1.6 16 2.4
ol 12 4 14 B
0.3 2
1 1.2
029 12 18
0.1 e 164
e P T T p— T T T P I — T T T L — T | S S T R S T T T T T T T T T T T p— T T
124 128 128 13 132 134 136 138 14 138 14 142 144 146 148 15 152 154 152 154 156 158 16 162 164 166 168 162 164 166 168 17 172 174 176 178 18 172 174 176 178 18 152 184 136 188 19
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FTS’s — Low Level Calibrator (0.39 ng/mL)
6545 LC-QTOF

10/31/2020

x103 |

= L I S - RS
P S S T A S

Cal 2[42FTS]

“326.9743 Area=17431

4:2 FTS

Cal 2 (62 FT5)

x10 3
5.5
54
454
4
354
N
2.5
2
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Sulfonates — Low Level Calibrator (0.10 ng/mL)
6545 LC-QTOF
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Note the branched isomers for PFHxS and PFOS
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Advantages of High Resolution Accurate Mass

Mass Extraction _ _ _
Method Blank Cal 0.1ppb Cal 0.4 ppb  Low Spike 1 Low Spike 2  Low Spike 3
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» Reducing the width of the mass extraction window can eliminate background from
interferences that have the same nominal mass but different accurate mass (i.e.
the compounds have different chemical formulas).

« ADONA = 376.9689 amu
* 100 ppm (0.0377 amu) extraction from 376.9312 — 377.0066

20 ppm (0.0075 amu) extraction from 376.9614 — 376.9764
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Mass Spectrum Extraction Windows - ADONA
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Green box = 20 ppm
Cal 0.1ppb
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Cal 0.4 ppb

+ ADONA = 376.9689 amu
* 100 ppm (0.0377 amu) extraction from 376.9312 — 377.0066
20 ppm (0.0075 amu) extraction from 376.9614 — 376.9764
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Advantage of QTOF - Monitoring suspect PFAS

Simultaneous Quantitation and Screening Filter compounds that are
Verified, Needs Review, Not
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Monitoring suspect PFAS
Simultaneous Quantitation and Screening
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Monitoring suspect PFAS

Screening summary PDF report

Screening Summary Report <% Agilent
Sample name: 16AGWOG Good 4 Warning 17 Error 354
Status Screening Summary Report Formula R.T. R.T. Match Target Ion Mass Accuracy # of Qualified Final Conc.
Diff. Score Ions
(Heptafluaropropy|trimethylsilane CEHOF7SI 2.604 241.0289 3.95 PPM 2
C4HFFO2 2.079 0.041 212.9792 0.e3 PPM 2 472.7851
C5HF902 2777 0.031 262.97a0 0.47 PPM 2 448,9793
C6HSF9 03§ 3162 0.048 326.9743 -0.22 M T 880.0983
CeHF11 02 3.363 0.036 312.9728 -0.28 PPM 2 475.3056
C4HFI 035 3469  0.031 298.9430 -0.39 359,3393
3H-Perfluorobutanoic acid C4H2Fa02 3.530 0,499 194.9886 -1.07 1
Perfluorooctanesulfonate CBHF17035 5.933 AT 498.9302 -1.26 PEM 2
0:2 FTS CEHSF13035 4,266 426.9679 -0.59 PPM 2 911.3406
2H-Perfluoro(2-methylpentane) CBHF13 3.956 318.9798 -0.97 PPM 2
Perfluorol2-ethoxyethane)sulfonic acid C4HF9045 3.785 314.9379 0.46 PPM 2
Perflucropentanesulfonic acid C5HF11035 4,165 348,9398 -0.65 PPM 2
1-Hydroperfluoroheptane C7HF15 4,511 368.9766 -0.44 PPM 2
PFMA COHF17 02 5.058 462.9632 -0.38 PPM 2 303.9080
%,3 3, 2-Tetrafluoro-2-(perfluoropentoxy)propan- CBH3F1502 414,9821 0.81 PPM 2
-0
1H-Perflusrohexane CBHF13 318.9798 -0.97 2
((Perfluorooctyl)ethyl}phosphonic acid C10HEF1703P 5.300 0.485 526.9710 4,37 1
4-[3-(Perfluorobutyl)-1- C14H13F902 6.167 0.221 383.0699 2.89 1
propyloxy]benzylgalcohol
(Perfluorooctyl)propanoyl chloride C11H4CIF170 508.9606 -2.22 1
[E8 H C 408 03] 2 83.0760
Flagging 1 0.4484

Hidgging number of

RT outlier e 4 .
verified ions
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Conclusions

« The QTOF allows simultaneous quantification and suspect screening
— 6545 QTOF met the sensitivity goals of EPA 533
— Spike recovery experiments should reproducibility on both the QTOF and MS/MS
— QTOF data allows retrospective data mining

« LC-MS/MS still offers best sensitivity which can allow greater sample dilutions and direct
aqueous injections

« LC-MS/MS and QTOF are complementary techniques for holistic environmental monitoring
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