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Perfluorinated compounds as emerging
contaminants
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Publications shows continued Interest In
PFAS.
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PFAS Occurrence - UCMR 3

2012: Six PFASs added to Unregulated Contaminant Monitoring Rule 3
(UCMR 3) list, including PFOS and PFOA using EPA 537 method.

October 2015 UCMR 3 data summary Minimum

Contaminant Reporting
Level

0.04 pg/L

0.02 ug/L
PFNA 0.02 pg/L
PFHXS 0.03 pg/L
PFHpA 0.01 pg/L
PFBS 0.09 pg/L

PFAS Contamination in US
Drinking Water

[ PFCs detected No PFCs detected Not tested
. U.S. Military Fire/Crash Training Area Sites

Data visualization: Moiz Syed. Sources: EPA and Department of Defense.
https://theintercept.com/2015/12/16/toxic-firefighting-foam-has-contaminated-u-s-drinking-water-with-pfcs/
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EPA 537 Method Used — Summary:
Extraction

* A 250-mL preserved water sample with Trizma is fortified
with surrogates and passed through a solid phase
extraction (SPE) cartridge containing Solex HRPHS in lieu
of polystyrenedivinylbenzene (SDVB) to extract the method
analytes and surrogates. The compounds are eluted from
the solid phase with a small amount of methanol. The
extract is concentrated to dryness with nitrogen in a heated
water bath, and then adjusted to a 1-mL volume with 96:4%
(vol/vol) methanol:water after adding the I1S(s). A 5-gL in

lieu of 10-pL injection is made into an LC equipped with a
C18 column.
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EPA 537 Method M. Used — Mas Spec

* Q-Exactive hybrid HRAM capable of producing MS/MS
data in lieu of “low resolution triple” -MS/MS. The analytes
are separated and identified by comparing the acquired
mass spectra and retention times to reference spectra and
retention times for calibration standards acquired under
iIdentical LC/MS/MS conditions. The concentration of each
analyte is determined by using the internal standard
technique. Surrogate analytes are added to all Field and
QC Samples to monitor the extraction efficiency of the
method analytes.
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Hybrid HRAM can be used for EPA LC-MS/MS
Analysis

Using Parallel Reaction Monitoring (PRM) - Targeted MS2

A SRM
Q92 3 .3

Soi® 4 : n
u.:,..ob . D AL .0::)1'}_'1'_!_'_?_ Serial monltorm.
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‘Th‘”Th

B PRM
Q1 q2 Orbitrap .3

4 N
|T Parallel monltorll
|

Parallel reaction monitoring for high resolution and high mass accuracy quantitative, targeted proteomics. Peterson et al., MCP 2012, 0112.020131

O.D .
2Th
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Q-Exactive tune page: the setup.

0402 16-4D0OC-FRMF 5006 040216 02:11:23 ICAL-5
10

040216-IDOC-PRM-F5-006
Q0 Ezactive - Orbitrapgt

E— Full Scan Set up —
General No need for optimization

Bunt ime to 15.2 min

Polaricy Negatiws
In-source CID 0.0 &V
Full M5 — SIM

ioeoazans 70000 Resolution ) Targeted +

Resolutio 70,000

FrEp— “let Non Targeted
ilmuil;:;::.:-;scan Langes ]“I;|-.I =

Scan range

Spectrum data type 100-1 000 m;z - ;;:Ei]c_li wE

DEM
Feneral PRM Set up e
untime T 0 %o 15.2 min
Polarity Hegative
In-source CID 0.0 &V
Default chargs stats 1
Inclusion on Ta.rg eted
}.15:
Microscans - 1
Resolutio 35,000 Resolution 35,000
REC target * Zal
Maximum IT 100 ms
M5X count 1 . g . .
solation window .0 mf=
Isclation offset .
Fixed first mass -
HCE / stepped HCE 10, 55
Zpectrum data type Ll Profile
Setup
TUREFILES
Feneral

Switch Count 0O
Base Tunefile C:%XEcaliburimethods'\5000L-EEA-53T7-TUME . mstune

CONTACT CLOSTURE
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EPA 537 — FULL-MS at 70K resolution showing
good peak shapes, and S/N for a 2.5ppt standard.

!
040216-IDOC-PRM-FS-003

04/02/16 01:11:20 ICAL-2
1.0
RT: 0.00-19.20 SM: 7B
100 RT: 4.88 NL: 2.83E4
Base Peak m/z= 79.95564-79.95644 F: FTMS - p ESI Full ms2 298.94@hcd55.00
PERS [50.00-325.00] MS Genesis 040216-IDOC-PRM-FS-003
N og— RT: 6.70 NL: 1.43E4
] Base Peak m/z= 268.98166-268.98434 F: FTMS - p ESI Full ms2
1 _PEHXA 312.97@hcd10.00 [50.00-335.00] MS Genesis 040216-IDOC-PRM-FS-003
103 RT:8.56 NL: 2.39E4
Base Peak m/z= 318.97821-318.98139 F: FTMS - p ESI Full ms2
PEHXS 362.97@hcd10.00 [50.00-390.00] MS Genesis 040216-IDOC-PRM-FS-003
N 08_ RT5:68 NL: 2.29E4
] Base Peak m/z= 79.95564-79.95644 F: FTMS - p ESI Full ms2 398.94@hcd50.00
1 PEHOA [50.00-425.00] MS Genesis 040216-IDOC-PRM-FS-003
= T
103 6 NL: 2.29E4
Base Peak m/z= 368.97481-368.97849 F: FTMS - p ESI Full ms2
PEOA 412.97@hcd10.00 [50.00-440.00] MS Genesis 040216-IDOC-PRM-FS-003
103 RT 113 NL: 2.03E4
Base Peak m/z= 418.97142-418.97560 F: FTMS - p ESI Full ms2
PENA 462.96@hcd10.00 [50.00-490.00] MS Genesis 040216-IDOC-PRM-FS-003
0||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Time (min)
RT: 0.00-19.20 SM: 7B
100 RT 113 NL: 2.04E4
Base Peak m/z= 79.95565-79.95645 F: FTMS - p ESI Full ms2 498.93@hcd55.00
PENS [50.00-525.00] MS Genesis 040216-IDOC-PRM-FS-003
103 RT: 12.41 NL: 2.74E4
Base Peak m/z= 468.96778-468.97246 F: FTMS - p ESI Full ms2
PEDA 512.96@hcd10.00 [50.00-540.00] MS Genesis 040216-IDOC-PRM-FS-003
108 RT: 13.33 NL: 3.13E4
p I: I\I A Base Peak m/z=518.96439-518.96957 F: FTMS - p ESI Full ms2
U 562.96@hcd10.00 [50.00-590.00] MS Genesis 040216-IDOC-PRM-FS-003
103 RT: 14.12 NL: 2.58E4
PEDNA Base Peak m/z= 568.96097-568.96665 F: FTMS - p ESI Full ms2
612.95@hcd10.00 [50.00-645.00] MS Genesis 040216-IDOC-PRM-FS-003
N og NL: 2.42E4
p I:T DA Base Peak m/z= 618.95754-618.96372 F: FTMS - p ESI Full ms2
r 662.95@hcd10.00 [50.00-695.00] MS Genesis 040216-IDOC-PRM-FS-003
N og NL: 2.06E4
Base Peak m/z= 668.95430-668.96098 F: FTMS - p ESI Full ms2
PETA 712.95@hcd10.00 [50.00-745.00] MS Genesis 040216-IDOC-PRM-FS-003
0||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Time (min)
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EPA 537M (PRM) — targeted-MS2 for PFOA at the
lowest cal std 0.5ppt shown with spectra
confirmation using Trace Finder 4.1

PFOA
Y =-1.606e-4X42 + 1.412e-1X; R*2: 0.9995; Origin: Force; W: Equal; Area
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By adding Full-Scan to PRM workflow — 0.5ppt
PFOA shown

PFOA
Y = 2.099e-2X; RM2: 0.9999; Origin: Force; W: Equal; Area
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Determination of Minimum Reporting Limit Using
LCMRL Using Regressional LOQ Calculation

Enter Test Data
| | NB — Calculator only
Contaminant - 17 alpha-Ethynylestradiol

Method - EPA 539 works with 32 bit
Units for all measurements - Nanograms/Liter (ng/L) Co m p ute rS ,

**Important™ Please do not truncate or round any of the results. If possible, results
should have a minimum of 3 significant digits.

Use the buttons below to add a concentration (column) or measured value [row). To remove a row or column check
the box next to it and click the Remove button.

Add Concentration | Add Measurement | Hemove I
Concentrations
[T Conc.1 [T Conc.2 [~ Conc.3 I~ Conc. 4 [T Conc.5 [T Conc.6 T Conc.7 [T Conc.8
[ 0.225 [ 0.45 [ 0.9 [ 18 [ 36 [ 54 | 72 | 0
Measured Concentrations

[~ Value 1 | 0.184 [ 0.347 | 0.684 | 1.381 | 2857 | 4.469 | 6.07 | 0.003
[~ Value 2 | 0.184 | 0.35 | 0.728 | 1.385 | 2819 | 4551 | 5814 | 0.000
[~ Value 3 | 0.202 | 0.36 | 0.705 | 1.363 | 2.66 | 4323 | 5.046 | 0.000
[~ Value 4 [ 0.174 [ 0.4 [ 0.534 [ 1.362 [ 2.987 [ 4.207 | 5.563 | 0.000

http://water.epa.gov/scitech/drinkingwater/labcert/analyticalmethods_ogwdw.cfm

Next >> |

The LCMRL is defined as the lowest spiking concentration at which
recovery of between 50 and 150 percent is expected 99 percent of the
time by a single analyst. The procedure requires, at a minimum, four
replicates at each of seven fortification levels. Four laboratory reagent
blanks should also be included. All must be processed through the entire
method procedure
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Target & non targeted compounds EPA

537 plus.

ﬂ

PRM

EPA 537 PFCA’s,
and PFSA'S target
list

Full Scan

LCMRL equal or better than high end - mid range triple
guads — background contamination is the limiting factor.

Critical level Critical level DL

PFBS 0.077 PFBS 0.15 0.2
PFDA 0.18 PFDA 0.15 0.26
PFDoA 0.14 PFDoA 0.47
PFHpA PFHpA 0.09 0.15
PFHxA 0.16 PFHxA 0.13 0.19
PFHxS PFHxS 1.7
PFNA 0.14 PFNA 0.11 0.17
PFOA PFOA 0.22
PFOS 0.14 PFOS 0.26
PFTA PFTA 0.15 0.2
PFTrDA 0.18 PFTrDA 0.31
PFuNA PFuNA 0.38
Stock standard contained other compounds PFBA 0.19
not part of EPA 537 target list which were » gigsDA - g-i:
identified and quantified using Full-MS PEHXDA b
PFPA 0.18 0.19

0.64
1

<0.5
0.5

<0.5
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A 2.5ppt standard of PFOA. Excellent quantitation
and sensitivity is obtained with HRAM in comparison

10 QQQ analysis,

RT: 9.86 RT:- 10.07 RT: 10.07
AA: 190803 AL 993003 Ah 105562
AH: 21254 AH: 163529 AH 18341
Unicoun? FFOA miz 38050 (A0 PRSI0 FROR i LA (PDOCERIESM PN iz LTS
R
K 1060 il il
o W2 ) e
] M
& StTHES SF
W i 1ty
I3
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B | \ |
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¥ 3 | i
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% : & | : i | \
g ! ;
i ig [ ; B |
! g i i ‘
ki pt | k& }
5 N
b it ‘ B [
3 ) I‘ |
1" H f & | \
; | y | .\
0 T B ™ A K L e R L ) B G M L L ) Ll M Ll L ) B M A e A )
R e S A A A A P RT;T; LB BB UL B 1T T S RITIL‘ L A
R} | !

a) SRM Analysis-QQQ b) HRAM Full Scan c) HRAM PRM
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PFOS quantification is challenging:
Showing a technical grade standard

W HIC of -MRM (22 poirs): 499 0086/ 79. 900 amu Exoocted RT: 7.7 ID: PEOS 1 from Samole 12 (1-PF0OS) of D05 12- BF C-f-b- piosc il { Turbo S

(LEE

Isomer 1 2 3 4 5 6 7 8 9 10 11

MS/MS relative response factors

‘ m/z499 m/z 99 100 117 97 49 39 43 78 10 0 0 19
t m/z499 m/z 80 100 0 78 135 241 142 123 113 118 220 90

s44as
sooo 1 BT — I,'I'—\k\l
Fsoo ) |I 1
FOoOoo ,'I |I
SS00 II |
ssoo II \
[=TaTala] 4-7—59 I| I.—f/&k.___ II
4500 RT = -Iﬁll II | II
4000 IlI N £ 1
ol
oo J 7 ' 0
Z000 ! ) ! e I': Y
=soo —~ "'.\ {7 Y
Zo00 / vl \ |'I "\"'.I
1s00 p =2/ '.II
o _— P e __ A
7. 30 EE<C] T F_oas 750 755 o TE5 IO T.TE .80 7.BS .50 Tk
1) CF3CF>CF>CF>CF>CF>CF>CF>,SOs 2) CF3CF>CF>CF>CF>CF>CF>SOs 3) CF3CF2CF2CF2CF2(]:F2CF2503 4) CFsCF>CF>CF>CF>CF>CF>SO3
CF3 CFs3 CFs3
5) CF3CF,CF,CF>CF>CF,CF,SOs3 6) CF3CF>CF,CF,CF,CF,CF>SOs3 7) CF3CF>CF,CF,CF>CF>CF>,SO3 8) (CF3)sCF>CF,CF,CF>CF>CF,SO3
CFs3 CFs CFs3
T
9) CF3CF>CF>CF>CF>CF>SOs3 10) CF3(1FZFF2CFZCF2CF2503 11) CF3TF2CF2CF2CF2CF2503
CFs3 CF3CFs CFs3 CFs3

.:.:‘.' eurofins Nicole Riddell etal 2009
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Samples from different locations
can have different branch ratios

Field Sample Std PFOS Branched
T a4
w8 I
il g Ll li s
.10 i 710 B 6.0 710 i B0 o
[y L
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Fs scan covers all of the branches and looks
to be more reliable for PFOS quantitation.

10 samples - conc. 4 - 30ppt

200% -

150% -

A

100%

W FS/80
T -
. l . . . = FS/AVG 80@99

50%

0%

1
—
e
—

Linear PFOS used for calibration
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q*
‘ \V

United States
Environmental Protection

Agency

<EPA

Technical Advisory- Laboratory Analysis of
Drinking Water Samples for
Perfluorooctanoic Acid (PFOA) Using EPA
Method 537 Rev. 1.1

Office of Water (MS-140) EPA 815-B-16-021

Falatiea Intarsily

00

RT: 103

AX JH38050 18

A dmimg

SH: J136EESARNEI00N00.00

1010 105 11 15
R Tirin]

September 2016

Till around 1970 PFOA was also produced by Electrochemical fluorination (ECF) process creating branched
Isomers which can still be detected occasionally so it is important to also integrate the branch isomers.
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Full Scan 70000 resolution

FFHA-FS RT. 12.00 | 081416-034

AT 1200

AN B5M552.05
AHTEILTE

M 1T159916171:2352000.00

3

=

=]
1

(=]
=
|

Ralattes Intanaity
[=:]
L)
I

1.4 1.5 120 125 130
RTimin)

PENA

PFHP&-F5 RT: Q.62 | 081416-032

Ralative Intensity
- [=:] [=-] _ﬂl
= [=1 [=1 =
1 | I T I |

[ X
=
1

L=1]
[

RT:942

MAB3£343.02

MH: 9252381

SN 211851343331419000.00

a.0 a5 10.0
RT{min]

PFHpA

10.5

PO RT. 10.95| 08116034

et Intersiby
—
=1
1

F=lat

i
1

—

AT 1%

AL 2e1Tat )

A 6563738

SN; 5031 00

il.

fﬂ'[J‘Lﬂﬁ—r
T
4 108

L 1 1/
RT{min)

PFOA
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FS and 413/369 compares well in real field
samples having branched PFOA - ppt

25

20

15
m413/369
BmFs

10

| H

0 1 T T T T

PFOA PFOA PFOA PFOA PFOA PFOA PFOA PFOA PFOA PFOA
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Including branched isomers when present
about 20% difference in atechnical grade

PFOA - Including Branched Isomers/linear integration
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A UCMR3 sample shown having a trace hit
for non-targeted known compound: PFDS

Sample 80 ppt STD

POT508080116 L-PFDS NL 477E4 miz 598.92- 598.03 STD NaPFDS NL1.68E7 miz 58892 -598.93
F: FTMS - p ESI Full ms [100.00-1100.00] F: FTMS - p ESI Full ms [100.00-1100.00]
RT17.20 RT- 1754
AA 40075480 AA 8317183054
0o AH: 4725834 5% 0 AH: 1670760895
0] 1753 9
ég“ 80-] g 8
£ 704 g
g 0 E
2 509 g 501
= 40 = g0
301 f601 1760 Y
20 1583 204
104 ) 104
. '7-'7;' 1 117 1739 18.32 18.55 18.82 10.09 19.44 1064
9\|||\\\||||||||||||\\\||_T-r\||||||\||||\\\||||\\|| 9\||\|||\\|\l\||\|||\\|||\\|\1|||\_||_|\\_|\\_|||'\|_||\\
: 175 180 185 180 195 155 160 165 170 175 180 185 180 105 200
RT(min) RT{min)
D01508080116 ED
F- FTMS - p ESI Fulkqns [100.00-1100.00] F- FTMS - p B8 Full ms [100.00-1100.00]
100 3 00
504 504
g 7 599.13 * 600.21 g 74 50954 %2 .
§ 3 | 2 | *3 § 3 | 3 5 ]
E 1 59887)js0899 | 59957  599.87 = 60011 600.85 _ 601.05 E 1 bisoe3n | {60053 _ 60132 ~ 602.80
E " :
T 100+ . 00
] - 1 ] -
=4 3 1 =4 3
1 1 1
k i k
50 ' 50
3 i #2 R #2
] ' #3 ] #3 #5 #6 #
- n ] —
E " 1 i E i - = = =
U= T T T T T T T T T T T T T T T T T T T T T T T T b T T T T T T T T T T T
509.0 5095 600.0 6005 601.0 599 600 601 602 603 604
miz miz
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LooKIng 1or unknowns : Contaminated GW

In a AFFF site:
On-line SPE UHPLC / Fs-ddms?2, top 5

DlzlE] &) xl2]

Thermo
Scientific SII for

=

®

Q Exactive -
Otbitrap MS

Ready

A
~ Global Lists :
5 s e - Properties
Lock Masses =i Inclusion B3 Exclusion =g Neutral Loss Tag Masses .
in E ] e & Kl Properties of the method
~ Tune Files B Global Settings -
C:\Xcalibur\methods\200UL-FLOW-TUNE mstune User Role Advanced
T T T T T T T T T T T 1 — T T T —1— e SN e e S e T Use lock masses off
0 02 05 07 T A2 AR T 2 20 25 1 s 92 35 A7 4 42 45 47 5 52 55 §7 62 65 67 7 12 35 23 8 82 85 87 3 pre
tinw i) Lesiicd 3.2 e
A Extemal Hardware User Role
o vl ct the current user role
%2 I Properties of Full MS / dd-MS2 (
T e o : TR R R e ; e |[B General
0 02 05 07 1 32 a8 17 2 22 25 27 3 2 3% a7 42 45 47 5% 152! |55 {57 6 62 65 67 7. 13 @57 17 8 82 85 87 3 Runtime: 1to 9 min
) time {min) Polarity negative
v Divert Valve b In-source CID 0.0 e e
v Syringe Default charge st 1 -
B Contact Closure Inclusion - .
Exclusion -
= Tags -—
” B Full MS
A Scan Groups Microscans 1
> Tos5 ] Resolution 140,000
[ v —— . —r— — T T T — —— — T T T T T 1 T AGC target 1e6
0 02 05 07 T 92 Ao 2 22 25 27 3 32 35 87 42 ‘::m4)7 51 1521 55 {57 6§ 62 65 67 7P 12 @5 73 8 82 85 87 3 MeduinTT: a0oms
Number of scan r 1
C-Trap Exit Lens  C-Trap Entrance Lens »100 || 5can range 90 to 1350 m/z
. HCD Collisicn Cell C-Trap | Split Lens Quad ExitLens  Quadrupole TK Lens Bent Flatapole Spectrum data ty Profile
Experiments | | | i { fi B dd-Ms? / dd-STM i
General N | |I I Microscans 1
Resolution 35,000
L = I J 5
PSS v AGC target 2e5
“ ! | ||_ N Maximm 1T 50 ms
” Loop count s
= F B
fuakis./ A4 MSX count 1 B
R FulMS 7 daMSt (Toph) Toph s

H TagetedSIM

& PRM
R TorgetedSIM 7 ddhs
BT euiMs /A /NL daMst

“ DIA

Zlens

Inter-Flatapole Lens
Injection Flatapole

S-Lens Exit Lens
S-Lens

Capillary

Orbitrap Mass Analyzer

o

NanoSpray Source

Isolation window 4.0 m/z

Isolation offset 0.0 m/z

Fixed first mass —

(N)CE / stepped 1 nce: 20, 40, 80
Spectrum data ty Profile P
B dd Settings

Minimum AGC tai 6.00e3

Intensity thresh
Apex trigger =

Charge exclusion — -
Peptide match  —
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Data mining software using
“Compound Discoverer”

th_,i Allg Rt ntion 2}

& = y

Compounds
Mark
Group Unknown aft
Backgro! 5 W"‘_ 4 1 (Y Merge Features 14 ‘
L % Compound L Compounds RS
4. Predict :
(F P Compositions BJ w.d  search mzCloud UJ ‘ é Fill Gaps 7}

S

A Search Mass
('& Lists 23J L Search 22}

ChemSpider
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Refining data to explore known g
classes of compounds N

Molecular Weight
>
(=]
o

(%
o
o

;

T T
45 5.0
RT [min]

Pattern MW vs RT

|sotopic pattern
Possible formula
Mass defect
Mass range

Etc.

<% eurofins

Eaton Analytical




At higher resolutions more trace isotopic
patterns can be used for MS scans.

201605240377R, #2094, RT=5.457 min, FTMS (-)
C8 H F17 03 S as [M-H]-1

400 -
5 ; 498.93045
< : [M-H]-1
£ 300 A
) .
70K Res. = ]
3 200 1
2 ]
) J
g 1007 498.61966
= - - 499.93341
= _ 499°83212 I 500.92499 501.92899 502.92975
0 — 7
498 499 500 501
] 498.93069
§ 100 —: [M-H]-1
o -
= 80 A
%) ]
140K Res. |E _ ]
g ]
%‘ 40 o
% 20 _: PR 499.22934 500.93552
= 498.6287 /,./ 499'913411 500.92654 501.93015
0 S N e —
498 499 500 501 502 503

m/z

<% eurofins
Eaton Analytical 26



Ms2 Data Shows CmF2m+1- “9 series” and
CnF2nS0O3- radical “0 series” as expected.

201605240376, #1272, RT=6.094 min, FTMS (-), MS2 (HCD, DDF, 498.93@50.00, =-1)
O
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The structure of the selected compound can be
drawn in “Custom Explanation” using Mass Frontier

to check against MS and MS2 collected data

B O UNLLIN UL L TV i § AW LS WAV L 2 iU | G G rags oo

| B T AOOSnLLINLTY S e 2 Ny

1AM LN TV AL L7 eI AN § LV L2 WAV T JAuTIYT R T

v Show Related Tables

Chromatograms ~ B X || Mass Spectrum -1 x
4 Group By: ) CEHF11045 CEHF11 04 5 MW 377.94109 #1111, RT=5.451 min, FTMS () ¥ 201605240383, #1118, RT=5.480 min, FTMS (-), M32 (HCD, DDF, 376.94@50.00, z=-1) -
File: 201605240383 raw (F10) FTMS () MS1 #1115, RT=5467 FTMS () CEBHF11045 CEHF1104 5, MW 377.94199, Area: 331907
[T Sample Type . : RI=2.50/ min, FISh Coverage: 3 Direct, 23 Unmatched, 8 Skipped
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- |
4 Filter By: 5451 ¥
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-3 CIH3IF603P 493.95643 | NO MATCH MS2 377.94199 377.94246 38 2 191959 F2 0.00 =
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== C6HF11045 | CBH F1104 5 37794199 52 4 331907 F10 1154
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== C4HF7Q45 |CAHF7 045 277.84838 4.798 54 3 49103 F10
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Summary of all PFAS’s found for the
studied group.

lg Compound Discoverer 2,0.0.303

File Reporting Libraries View Help
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z o o i i ind iy il jnd ind I nd
1 = ¥ | pentafiuoroethane-1-sulfonic acid C2HF503§ 199.95624 | 3993|  so7as0 |00 9753 141e3 2243 16%e3 352e3 665e3 52022
2 R ¥| | heptafluoropropane-1-sulfonic acid C3HF7035S 24995345 | 4.594| 9850756 |[I[]
3 = | nonafluorobutane-1-sulfonic acid CAHFIO3S 299.95035 5009 | 25056204 |00
4 = V| undecaflucropentane-1-sulfonic acid C5HFL1035 34094728 5347 10657640 | DM
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A few identified suspects using prescribed workflow which
were missing from the built in library. Some need
additional confirmations.

F
F @)
F " /v OH
X F F //S\OH
F F
) "F
(c5.cg | Lcs—c10 )
hexadecafluorononanoic  difluoro{[(3E)-1,1,2,2,3,4,5,5,5-nonafluoropent-3-en-1- 32 FTOH
acid F ylJoxy}methanesulfonic acid CH,
F //o e 5
- S< X/NH NH,
g ©" F
Fo F (ca--ca ) Xo OH( 6. co
octafluorobutane-1-sulfonic acid 3-[amino(hydroxy)methyl]-2-[(2,2,2-

nonafluorobutane trifluoroethyl)amino]pentanoic acid

F O
F i ||
AN OH
F . =
) F (c5--cg
undecafluorohex-4-ene-1-sulfonic acid 3:2 FTA heptafluoropropane-1-sulfonamide
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Conclusions N =

W X7 /]

* Q-Exactive HRAM instrumentation in the PRM scan mode can be used
for quantitation with performance like a triple quadrupole in SRM mode
with added specificity, selectivity and comparable sensitivity.

* Full scan HRAM can likely produce more accurate quantitative data for
compounds that contain branched isomers such as PFOS.

* Routine quantitative workflows and non-target analysis can be
performed in a single analysis.

* HRAM data processing using Thermo Fisher Scientific Compound
Discoverer software can simplify complex data reduction/save time.

* Other technigues may be necessary for further confirmation of
suspects/unknowns structures such as MS", 13C and 19F NMR, when
standards are not commercially available.
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Any Questions?

Ali Wolfgang Haghani (Eurofins Eaton Analytical)
althaghani@eurofinsus.com

Andy Eaton, PhD, BCES (Eurofins Eaton Analytical)
andyeaton@eurofinsus.com

Collaborators:

Richard Jack, PhD (ThermoFisher)
Ed George, PhD (ThermoFisher)
Charles Yang T., PhD (ThermoFisher)
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