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In carpet padding made
with recycled foam
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Mass accuracy: sub ppm level

High resolution

No loss of data across entire monitored m/z range
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Identification of Novel Fluorinated Surfactants in Aqueous

Film Forming Foams and Commercial Surfactant Concentrates

Lisa Anne D'Agostino, and Scott Andrew Mabury
Environ. Sci. Technol., Just Accepted Manuscript - Publication Date (Web): 20 Nov 2013
Downloaded from http:fpubs.acs.org on November 27, 2013

abundance for each structure

Structure  m = Observed Formula Theoretical Error
m/z miz {mDa)

A [ 549 0829 CyeH ONSFy, 545 0829 0.0

B 8 B07.0887  CrsHisOsNFy™ 507.0884 0.3

6 553.1185 CiH=0:N:SFy2™'  553.1189 04

5 586.0392  C,H;O,NS.F,;'  586.0397 -05

6 602.0343 CyeHy70:M5.F " 602.0346 -0.3

6 451.0041* C1iHa025F s 451.0043 -0.2

[ 571.0926 C1EH2,D(ZJ-4N;SF13"I 571.0931 0.5

[ E13.0875  CyH,:0:N.5F," 513.0876 -0.1

3 4140921 C2Hs0-NF, ,” 414.0922 -0

5 432 0825 CyzH 1 O.MF ;" 4320827 02

5 495.0974 CasHisONSF ™" 496.0974 0.0

6  512.0823* C.H0.NSF,;" 5120023 0.0

6 557.0780 C14H,304N;5F13"' 557.0774 0.6

6 4850566 CiHiuO:N25Fi™' 4850563 0.3

[ 629.0986 C, ?H;_ZOBN;SFHH 629.0986 1.0

g 601.0445  C,H,,0:M.5F,.""  601.0448 -0.3

5 compounds identified in
F%amples: C3-C15

4 &

Table 1: Accurate masses used in assigning molecular formulae to congeners with the highest apparent ' ~ l ‘
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Agilent MassHunter Qualitative Analysis B.06.00 - MFE-neg-tof.m

File Edit View Find Identify Method Wizards Configuration Tools Help

iz dBE g aa-o-BZ]@

Tavi

A|§]]|§]]|| .l ||@|I§§|I|B3 fee) | Navigator View |EE Compound Details View |

! [ Compound List ! 3 Compound Identification Results: Cpd 58: FTSAS J 6_ X
Automatically Show Columns | P | O Gl | 5 62 | @ @ | oo, g || Fied | Autematically Show Columns || PR Gl G| 5 G | @ 8| b R |
Label T3 Polarity ¥4 Score T4 Mass T4 RTTR miz T8 Diff (Tgt, ppm | ID Techniques Applied 4
Bl Cpd 8: Gemfibrozil|  Negative 8438| 250157| 5.802| 248.1503 = FEF
Y= m o R 0416] 6043 000343 Best - MName Formula + miz A Mass + Mass (MFG)+ Mass (Tgt) + Diff (ppm) += Diff 3
pd 47 =t Sgative - : ’ o | FTSAS J 6_| CI5HIBFI3.| 5724] 6020342 6480334 6620394 | 6030416 602.0419 .44 |
Cpd52:FTSAS J 6_|  Negative B3| 6030417 6.044| 6020342
Cpd 51 FTSAB_FS1520_G6|  Negative 71.77| 537.1249| 9.617| 536.1175
Cpd47.F53|  Negative 704| 5159303[ 6.079
Cpd41:F53|  Hegative 76.86| 5159297| 6076 A t m
Cpd43:F53|  Negative 7 515929| 6068 CCurate ass
Cpd 35: Ether-FFHxS | Negative } 215936 5738
T T B T TiEooral R el aeneie
< >
{ [5] Method Editor: Find Compounds by Formula - Options % ||: £7 Compound Chromatogram Results % ||} (j| Compound MS Spectrum Results x
i (») Find Compounds by Formula ~| (5} | € ~ 4 Fﬂtlaml‘ﬁ[.ﬁ‘ﬂ %%%ji|&ﬁ ﬂﬂt‘a &| fﬂ|3@||j|_|k

Scoring Results Result Filters Fragment Confimnation EE E | i %104 |Cpd 58: FTSAS J_6_: - FBF Spectrum (€.004-6.079 min) AZ01708_01.d Subtract
& Formula Source  Fomula Matching Posttive lons  Megative lons E02M342
= «106 Cpd 58: FTSAS_J_6_ -ESI EICIE02.0346. 648.0401, 643.0430. 662.0557 ..) Scan. &4 ([C15H18FIINOES2]-H)-
Source of formulas to corfim - ) . -
() These formulas 854 5571 6
5.
(type a comma-separated list of formulas. e.g.. "CEHE, CH4™) 4
() Compound exchange file {.CEF): 8.5: 3 L £62,0374
EM\Data\Cat serum study 201541511 1RCEFvrecursive | TTCTEATERTANOES2]-H)-
59 2 605.0406
(®) Database / Library & 5.5 14 ([C15H18F13ND552]-H)-
| masshurter\ PCDL\PFAS_expanded_090915.cdb | A 54 0l _ i _ i _ _ . - - — - i _
454 600 6005 601 6015 602 6025 603 6035 604 6045 605 6055 G606 6065 607 60/5
() Worklist '4 C»ynts ws. Mass-to-Charge (m/z)
4 = T
354 Hq [ Fi Resulls x
Matches per formula
39 | =] ]l

Maximum number of matches 254

. . . . 24
Automatically increase for isomeric compounds

Values to match 054

Well defined
1 Chromatpgraphy Peak

2 o 1 A @[5]al[m][H]e

No Fragment Spectrum available for this compoyrid

(@) M=oo A i}
< > T T T T T
1 2 3 4 5

EE Method Explorer: MFE-neg-t.. @ Method Editor: Find Compou.

Counts vs. Acquisition Time (min)

ma =

Isotopic pattern match

~ 71 q) B o



Cpd 52: labeled 8:2 diPAP: -ESI EIC{992.9757, 10389812, 1052.9968) Scan Frag=375.0V AZ01708_02.d
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CE Normal Cats
) | Control (5)

TOXi'

ng/e Lipid

HT non-HT )
W 2008-2010 HT Cats Case
1500

2012-2013 (5) fr‘

1000
contan
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sumPBDEs sumPCBs d4.4°-DDE
- R .
Article { Previous Ar

Temporal Changes of PBDE Levels in California House Cats and a Link to
Cat Hyperthyroidism

Weihong Guo't, Stephen Gardner?, Simon Yens, Myrto Petreas’, and June-Soo Park?

T California Department of Toxic Substances Control, California Environmental Protection Agency, 700 Heinz Avenue,
Berkeley, California 94710, United States,

IWCA Albany Animal Hospital, 1550 Solano Avenue, Albany, California 94707, United States

§ Campus Veterinary Clinic, 1807 M_L K_Jr Way, Berkeley, California 94709, United States
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RT / Formula
5 67H602
448 o6 O
' Lﬂéa‘ 0
L T2.88, 6816 0
W 6819 g2+
3,046 104 02
IR 1> cnviso 7 7.567/c7 HS MO S
-m3 2-{[2,2- dm‘z yImethoxy)propoxy]m‘e'[‘ 2.353 C11 Hzo\Bq

‘Cpd 3 decene 6.194 CIOH20 |
490 Cpd 4 perfluofor 1-b onate P FBS 4.028 C4HF9 03 S|
116 Cpd 1 1D 0273 ! from: Env. Science Technol., 2013,47 (10), . 3.822 C11H180
713 Cpd 7 1,2-benzisothiazol-3(2H)-one ™M™ "2201c7H5NOS

Score

J.'

7 Cpd 7 allyl cahro'a{!“ 0724 C9H16 02
L 583 Cpds5 dibutyladipate PFHXS 4.585 C14 H26 04
i i X 4.511 C14 H26 04

5.249 C6 HF13.03S

6.954 C17 H3,@IBIF8 N2 O+

493 Cpd 4 1,1,2,2&,4“5,6,6,6-TridecafIuoro-1-hexane-sulfc
1266 Cpd 1 Lufenu:

130 Cpd 1 ethenyl deBBotEM.

k 1‘§ Cpd 1 ethenyl

decanodte ..
| 293 Cpd 2 2,6,8-TrimethyldBRBNaNGNe |D# 204
Cpd 8 diisopropyl adipate -
I 771 Cpd 7 1D 0270 - from: Env. Science Leghn___
I 128 Cpd 1 1,2-benzisothiazol-3(2H)}-one 3,906 [CARSINIGE
I 4.Cpd4butyl 2-methylprop-2-encate i 0,576 [CEINIGN
I 191 cpdidibutyladipate I 4,068 (CHNEEI0
I 423 Cpd 4 DL-12-hydroxy stearicacid N I 7,205 [GI8ISE 0
B470 cpd 4 palmiticacid RS 7.794E16T 32 02
01228 [cpd 2 2,2,4-trimethyl- 1-[(2-methyioio DANCUINSI B .43/ C16 H30 04
[ 67cpds 10 H12 02
| 288/ Cpd2 9 €10 H20

.216 C18 H24 02
5.618 C8 H5F13 03 S

99.14
99.03
99.02
98.94
98.49
98.48

98.3
98.27
98.27
98.24
98.21
98.18
98.16
98.13
98.06
98.06
97.98
97.97
97.96
97.96
97.89
97.86
97.85
97.73
97.69
97.64
97.44

97.15
97.05
97.04

Mass

122.0367
202.1213
_174.1258

g 2%

| 22).4 l 4

151.0092
216.1364
186.1623
299.9508
166.1359
151.0094 f
202.1205 r(
258.1835
2ss. 8 Ntan
399.9433
509.9781
244.1679 re d u
244.168
244.204
230.1518
568.5426
151.0093
188.1052
258.1834
300.2669

 256.2404
97.41 M 286.2148
9748  210.0892

£

186.1616
318.183
427.9748



Cpd 37: F53-B: - FBF Spectrum (6.110-6.184 min) cat serum HT_neg_02_01.d Subtract

(CBHOIF 16045 -H)- F-53B (CAS No. 73606-19-6)
[ B A B /
3
N L)) {
2 2 2

Present in only one sample

532.8915
([C8HCIF1604S]-H)-

fre

531.8952
([C8HCIF1604S]-H)-
534.8887

m (IC8HCIF1604S]-H)- C o n t a "
[ o
5275 528 ‘528.5 “ 530 5305 531 5315 532 5325 533 5335 534 5345 5’ 5355 536 5365 537 5375 538 5385

Cpd 37: F53-B: -ESI EIC(530.8956, 532.8927, 576.9011, 578.8983 ...) Scan Frag=375.0V cat serum HT_neg_02_01.d

6.143

.
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Regulation

Gl Mass Profiler Professional - neg mode - post recursion IEIEET
Project  Search “iew Tools Annotations Windows Help
Ju— —
- . E -
[ | = & - o5
Project Mavigator o : — ' ‘workflow n
il Cat Serum - Triplicate G, Filter an Walcana Plat (Step 6 of 7) @ P
B@ Experiment; Results D Q' ra l a ge g nt; t 'gé Experiment Setup ¥
I"' negq mo Z " . To apply a new p(core), Fold change and Abundance DIFF (Raw) F Q\Nrgect ) ngd r lﬁ‘l 1 - Ff l i tl\ o, To save entities that passed the Quick Start Guide
1lif neg mode - post recursion applied cut-off, click "Next". To save a subset as a custom entity list, select entities from the view and click "Sawve custom list" button, J re o} u I a
Displaying 131 entities out of 1343 satisfying p-value cut-off 0.05, fold change cut-of f 2.0 and Ab)‘{D\Ff {Raw,abs) cut-off 0,00, p iD
Test Description
T 1 lity Control 3
- Selected Test : Moderated T-Test " = " Quality Control < (
@'E%ml‘;ﬂe - post recursion =l p-walue computation: Asymptatic 31 ] ]
E"a Interpretations Multiple Testing Correction: Benjamini-Hochberg l ] Analysis ¥ L
-l All samples u Statistical Analysis T
: Gl thyroid (Mon-averaged) Result Summary = Filter on Yalcana Plat
23 Anakysis = r
=24 Al Entities Pl P < 0,05 P <0.02 P =0.01 P <0.0050 P <0.0010 g 5 Fold Change
ER=Filtered on Flags [Present, Margij| il A 1343 153 142 136 133 125 E] l Clustering
@
[ Significance analysis custom selec FC>1.1 805 148 137 131 128 120 g [ | ] Find Similar Entities
- [2) Moderated T-Test [hyper] ¥s [ror | | [FC 15 52 133 12z 116 113 105 I Fiker On Parameters
(2] My Favories FC=2.0 148 131 120 114 111 103 = = o
P —— B FC 3.0 100 100 100 100 100 100 =1 . g Principal Component An... '
Wil neq mode Expectedb... kil z 1 o 1 = 3 Find Minimal Entities L4
i =
: -] Samples = -
5153 Interpretations 1! Class Prediction ¥
-oall! All Samples =] Build Prediction Madel
Q! sample typer (Mon-averaged) 0 i Run Predicti
-¢lil samples only Compou... p p (Com | FC @bs) FC Abund D...| Abund D... T T T T T un Fre fc F" )
523 Analysis L-leurine | 1 14E-03| 4 63E-02 2.16 2.16[557588 1905 » -4 -2 0 2 4 Run Prediction From file
=2 All Entities C10HS ... | 9.71E-04| 4.13E-02 2.18 2.18/ 119281, 16,87 LT Export Prediction Mode
[ blank features only C11H10...| 1.24E-06| 5.47E-04 2.81 281856540, 14.32 "t
[= sample Features only C18 H36...| 2.11E-04| 1.43E-02 2.35 2.35| 7419557 1618 log2(Fold change) y Results Interpretat... %
[=1] samples- blank subtracted C23 H51 3.18E-05 3.53E-03 2.54 -2.54|-58624.61 -15.84 1 Find Sirnilar Enkity Lists
(7 My Faverites [mi—frydro..| 4.06E-04] 2.25E-02 228 2.28 120786, 16.88 Select pait | [hyper] s [normal] - i
C20 HE1..[ 1.48E-04] 1.14E-02 2.39 2.39) B5368.66 16.38 Export for Recursion =
clobal List 2 C20H27...| 3.51E-06| 1.07E-03 2.73 2.73 B1317.55 1831 Legand 2
SR RO e 1 ZAE nNEl 5§ ATE N4 El-inl 2 Nl 44186 &7 15 4% S Socn
(20 My Lists < il C Legend - Profile plat (Loge2 Mormalized)
Color By cat serum HT_neg_01_01: Log
Corrected p-value cut-off [| 0,05
- K E tom list... ! N N
Fold change cut-off |} 2.0 e cstom = at. cat. cat seru.. -29 0.z 2.3
Abund Ciff (Raw, abs) cut-off |00 Description
Launched on interpretation: All Sample:
‘ Finish
— < | m 3

5350 of 6410 | T

Displaying 1343; 0 selected
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1parison: sq«Normal

Toxi:

ID Browser p’FEg ated, Score > 80

’ )9

Name Formula Mass RT Score comment fr(
Duloxetine '& HI9NOS 343.1241 5.617 96.76 depression drug
PFOSA Eé H2F17NO2S 498953  6.568 96.73 PFAS contan
PFOSAA LOIOHAF17NO4S 556.9582 6.236 9589 PFAS
Catechol N Ne6 He 02 110.0368 0.905 = 847 phenol/pesticide €U
L-leucine \m 131.0947 0. 6“‘!3 dietary supplement

acetaminophen 8o N 02 151.0634 pharmaceutical

texanol C12 H24 03 __.‘ -4 coalescent for latex paints

myristic acid common fatty acid

common fragrant ketone used
acetophenone ;
in fragance

(S)-hydroprene ___W5-37 insecticide
4 819 N ester that:;;‘be used in

dodecyl methacrylate



éawag

aquatic research

Identification with (LC-HR)MS/MS - Confidence?
Proposed levels for MS and MS/MS data

a) by library spectrum match MS, MS?, Library MS?2
b) by diagnostic evidence MS, MS?, Exp. data

Level 4: Unequivocal molecular formula  MS isotope/adduct

e e i - e

—

T

? .
PN g
[_J
|

Level 5: Exact mass of interest MS

Schymanski, Jeon, Gulde, Fenner, Ruff, Singer & Hollender (2014) ES&T, 48 (4), 2097-2098_ DOI: 10.1021/es5002105

Level 1: Confirmed structure , 2 ”
X by reference standard MS, M5?%, RT, Reference Std.

Level 2: Probable structure
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Name Formula Mass RT Score comment fr(
S Duloxetine '& HI9NOS 343.1241 5.617 96.76 depression drug
PFOSA 1 Eé H2F17N0O2S 498.953 6.568 96.73 PFAS contan
PFosAA 1 LGIOHAF17NO4S 556.9582 6.236 95,89 PFAS
Catechol N Ne6 He 02 110.0368 0.905 = 847 phenol/pesticide €U
L-leucine \m 131.0947 0.6“‘!3 dietary supplement

acetaminophen 8o N 02 151.0634 5 pharmaceutical

texanol C12 H24 03 __.‘--4 coalescent for latex paints

myristic acid common fatty acid
common fragrant ketone used

acetophenone ;
in fragance

insecticide
an ester that milbe used in
PCP

(S)-hydroprene

dodecyl methacrylate
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T()Xi4

Name Formula Mass RT Score comment
uron gr#hs cl2 F8 N2 03 5055 mr‘6 954 97\.§§ flea control agent

» '{'T"—us'ostearmcuﬂmaesoz 284,27’3?" 7.826  93.26, fatty acid, PCP
; \

w I/

10 5 |Cpd 47: Lufenuron; C17 H8 CI2 F8 N2 O3; 6.954: - FBF Spectrum (6.954 min)

3 508.9710 : f
o i 1

] Database match

A Nj contan
- redu

) Molecular Formula Generation

509.9737
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Electrospray ionization (ESI) consists of four steps:



