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Terminology

Perfluoroalkyl substance

. COOH ALL H atoms linked to C in alkyl
chain are substituted with F
d FFFF FF F

Polyfluoroalkyl substance

F FF FF F

: cooH  SOME (but not all) H atoms linked to
i C in alkyl chain are substituted with F
H HF FF F

=

3 10/1/2024



PFAS Classifications and Terminology

>4000 PFAS compounds in commerce

Common Acronyms

Sub-classes of PFASs

PFCA Perfluoroalkylcarboxylic acid

PFOA Perfluorooctanecarboxylic acid

PFAS Perfluoroalkylsulfonate

PFOS Perfluorooctanesulfonate

PFASI Perfluoroalkylsulfinate

FOSA Perfluorooctanesulfonamide

FOSAA Perfluorooctanesulfonamidoacetic acid

FOSE Perfluorooctanesulfonamidoethanol

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

FTUA Fluorinated telomer unsaturated acid

FTS Fluorinated telomer sulfonate

PFAPA Perfluoroalkylphosphonic acid

PFPi Perfluoroalkylphosphinate

PAP Mono-substituted polyfluoroalkylphosphate ester
diPAP Di-substituted polyfluoroalkylphosphate ester
PFAI Perfluoroalkyl iodide

SFA Semifluorinated alkane

FTI Fluorinated telomer iodide

FTO Fluorinated telomer olefin

FTAC Fluorinated telomer acrylate

10/1/2024

PFCAs-
(C,F,,,,—COOH)

n a2n+

PFSAso

C F, .. —SO.H

perfluoroalkyl acids - CaFann H
(PFAAs) PFPAs -

(Cannn_Po;Hz)

PFPiAs

(CoFanes—POH—C o F

2 zm«)

PFECAs & PFESAs -
(CnFZnH_O_CmFZmﬁ_R)

PFASs & PASF-based
(C.F, .. —R) substances
n'an+1 (Canm.—SOZ-R)
> over 3000
PFASs may PFAA -
have been precursors
the global
omna,k:tg - fluorotelomer-based

substances
(CnF2n+|_C2H4_R)

fluoropolymers
otherso

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
© PFNA (n=9) 1496
o PFDA (n=10) 1407
e PFURA (n=n) 1069
O PFDoA (n=12) 1016
o PFTIA (n=13) 426
o PFTeA (n=14) 587
o PFBS (n=4) 654
O PFHxS (n=6) 1081
© PFOS (n=8) 3507
o PFDS (n=10} 340
PFBPA (n=4) 3
O PFHXPA (n=6) 33
PFOPA (n=8) i}l
O PFDPA (n=10) 35
O C4/C4 PFPIA (n,m=4) 4
o C6/C6 PFPIA (n,m=6) 12
O C8/C8 PFPIA (n,m=8) 12
o C6/C8 PFPIA (n=6,m=8) 8
© ADONA (CF,—0—C,Fs—O—CHFCF,~COOH) 4
© GenX (C,F,~CF(CF J~COOH) 2
© EEA(C,F,~O-C,F,~0—CF,~COOH) 6
© F-538 (CI-CgF,,~0-C,F,~SO,H) 14
© MeFBSA (n=4.R=N(CH,)H) 25
O MeFOSA (n=8,R=N(CH,)H) 134
O EtFBSA (n=4.R=N(C,H,}H) 7
O EtFOSA (n=8.R=N(C,H)H) 259
MeFBSE (n=4,R=N(CH JC H,OH) 24
0 MeFOSE (n=8R=N(CH,)C,H,OH) 116
o EtFBSE (n=4R=N(C,H,JC,H,OH) 4
0 EtFOSE (n=8,R=N(C,H,)C,H,OH) 146
© SAmPAP {[C4F, SO,N{C,H,)C,H,0],~PO, H} 8
© 100s of others
> 4:2 FTOH (n=4,R=0OH) 106
6:2 FTOH (n=6,R=0H) 375
0 8:2 FTOH (n=8 R=0H) 412
0 10:2 FTOH [n=10,R=OH) 165
0 12:2 FTOH (n=12,R=0H) 42
© 6:2 diPAP [(CgF ,C,H,0),—PO,H] 23
© 8:2 dIPAP [{C4F,,C,H,0),~PO,H] 25

1005 of others

o polytetrafluoroethylene (PTFE)
o polyvinylidene fluoride (PVDF)
o fluorinated ethylene propylene (FEP)

perfluoroalkoxyl polymer (PFA)

operfluoropolyethers (PFPEs)

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



Current Standard & Consensus Methods Available

Method Matrix Tested

EPA 537 Drinking Water
EPA 537.1 Drinking Water

EPA 533 Drinking Water

EPA 8327 Surface water, Ground water,

Wastewater influent and effluent

EPA 1633 Wastewater, Soil, Biota, Sediment,

(3" Draft) Groundwater
Surface water, Ground water,
ASTM 8421 Wastewater influent and effluent
ASTM 7968 Soil and solids
ISO/DIS Drinking Water, Sea water, Fresh

21675:2019 water, wastewater (<0.2% solids)

No. of
analytes

14

18

25
24
40
44
21

30

Sample
preparation
procedure

Solid phase
extraction

Solid phase
Extraction

Solid phase
extraction

Dilute & shoot

Solid Phase
Extraction

Dilute & shoot

Organic extraction
with MeOH

Solid phase
extraction

Quantification
Technique

Internal standard
correction

Internal standard
correction

Isotope dilution

External calibration
(isotope dilution also
allowed)

Isotope Dilution

External calibration
(isotope dilution also
allowed)

External calibration

Internal standard
correction

Sample
(mL)/Injection
(uL) Volume

250/10

250/10

250/10
5/30
500/2
5/30
5g/30

500/5

Year

2008

2018

2019

2019

2022

2022

2015

2019
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National Primary Drinking Water Regulations

Selected Per- and poly-fluoroalkyl substances (PFAS)

* PFAS rule references

Contaminant

HBWC? (mg/L)? for Hazard

Index Calculation

Hazard Index PFAS

___—4ng/L! (4 ppt)

(HFPO-DA, PFBS, PFHXS, L{unitless) 1{unitless) Not applicable
and PFNA)
HFPO-DA [commonly
knowns as GenX 0.00001 0.00001 0.00001
Chemicals)
No No
PFBS individual individual 0.002
MCLG MCL
PFHxS 0.00001 0.00001 0.00001
PFENA 0.00001 0.00001 0.00001
PFOA zero 0.0000040 Not applicable
PFOS zero 0.0000040 Not applicable




Matrix

EPA
Analyie
Code

THI

Analyle
Code

CAS
Number

TNI PT for Accreditation

Fields of Proficiency Testing with PTRLs
Drinking Water

Effective: January 1, 2025

Analyte®

Blue = Mew Analyte

Conc Range

Magenia = Changes

Acceplance Critaria
b c

3458

TNIPTRL’

PAH

pgi

pail

Dirinking Water

0122

5580

50-32-8

Benzola)pyrena’

021025

0.8471

-0.0040 0.1854

0.0547

0.02

Dioxin

poil

palL

Drinking Water

0252

D618

1745-01-8 2,378 Telrachlorodibenzo- p-dioxin (2,3,7.8-TCDD)

20 o 100

0.8642

14885 0.1352

1.1445

11

PFAS

ngiL

ng/

Dirinking Watar

0480

TEINS1-92-0

11-Chlorosicosafluoro-3-oxaundecane- 1-sulfonic acid (11CI-PF30UdS)

10 o 200

1

0% fixed acceptance

i

imit

[§

Dirinking Water

39108-34-4

14 1K, 24, 2H -Perfluorodecane sulfonic acid (8:2FT5)

10 o 200

i

% fixed acceptance

imit

Dirinking Water

757124-72-4

1H AH , 2H , 2H -Perfluorohexane sulfonic acid (4:2FTS)

10 io 200

i

% fixed acceptance

i

Imit

Dirinking Water

1H 1H , 2H , 2H -Perfluorcoctane sulfonic acid [6:2FTS)

10 to 200

i

fixed acceptance

imit

Drinking Watar

[i]
oo oo joo
o

4 4 B-Dioxa-3H-perflucrononanoic acid (ADONA)

10 to 200

1

fixed acceptance

irmit

Dirinking Water

G348
G045
G247
BO5T
Bo52

8-Chlorchexadecafluoro-3-oxanonane- 1-sulfonic acid (SC1-PF30NS)

=1 =1 I=]

10 o 200

I 0 O

10% fixad acceptance

imil

Drinking Watar

]
o

Hexafluoropropylene oxide dimer acid (HFPO-DA) (GenX)

10 o 200

+
el
=

0% fixed acceptance

imit

=] [ o |

Drinking Water 2817 4E46 M-ethyl perfluorooctanesulfonamidoacetic acid [MEtFOSAA) 10 1o 200 +40% fixed acceptance limit 5]
Drinking Water 2818 4847 N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) 10 o 200 +40% fixed acceptance limit B
Dirinking Water 2827 956 Monafluoro-3,6-dioxahaptanoic acid (NFDHA) 10 o 200 +d f e limit B
Dirinking Water 2826 257 2-T Parfluor(2-athowxyeths acid (PFEESA) 10 o 200 +4 imit B
Dirinking Watar 2823 G5 Parfluoro-3-methoxypropanc (PEMPA) 10 o 200 +d imit B
Dirinking Water 2825 D6 Pearfluoro-4-methoxybulanoic acid (FEFMBA) 10 io 200 +d fixed acceptance limit B
Drinking Water 2801 918 Perfluorocbutanesulfonic acid (FFES) 10 to 200 £ fixed acceptance limit Fil
Drinking Water 2810 915 Perfluorobutanoic acid (PFBA) 10 1o 200 $0% fined accepls i
Drinking Water 2807 05 Perfluorodecanoic acid (PFDA) 10 1o 200 fixed acceptar imit
Dirinking Water 2808 20 Perfluoredodecanaic acid (PFDoA) 10 o 200 fixed acceptance limit
Dirinking Water 2828 T Pearfluorcheptanasulfonic acid (PFHpS) 10 o 200 fixed acceptance limit

a0 O 0 O O

===l =@ D 3|3

Drinking Water

Pearfluoroletradecancic acid (FFTA)

3 200

imil

Dirinking Water

Perfluoroiride oic acid (PFTrDA)

» 200

imit

s
ls
o
o
I
ls
o
10 o 200
I
o
o
o
ls
o
o

Dirinking Water 2802 2] Perfluorcheptanaic acid (PFHpA) 10 io 200 2 fixed acceptance limit
Drinking Water 2803 Q27 Perfluorchexanesulionic acid (PFHxS) 10 1o 200 % fixed acceptance limit
Dirinking Water 2808 913 Perfluorchexano id (PFH=A) 10 o 200 fixed accep imit
Dirinking Watar 2804 0B Parflucrononanoic acid (PFMA) % fixed acceptance limit
Dirinking Water 2805 931 Perfluorcoctanesulfonic acid (PFOS) 10 io 200 +30% fixed acceptance limit
Dirinking Water 2806 912 Perfluorcoctanaic acid (PFOA) 10 o 200 +30% fixed acceptance limit
Dirinking Water 2828 EEL] Perfluoropentanasulfonic acid (PFPes) 10 o 200 0% fixed acceptance limit
Dirinking Watar 282, 914 Parflucropan ic acid (PFPaf) 10 o 200 f 1ca limit

0

G

0

Dirinking Water

=1 150 =]

Parfluoroundecanoic acid (PFURA)

y 200

4 Y 0 0 O

0% fixed acceptance

imit
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F& Rulemaking at DEQ

DEQ's mission is to be a leader in restoring, maintaining and enhancing the quality of Oregon's air, land and water.

> Proposed Rules » PFAS 2025

PFAS 2025

How to Find Rules and Proposed rule

Rulemaking Documents
Rulemaking contact: Sarah Van Glubt, 503-709-8253, PFAS.2025@deg.oregon.gov

Search DEQ Rulemaking

Documents This rulemaking proposes to include two per- and polyfluoroalkyl substances (PFAS), perfluorooctanoic acid (PFOA) and
perfluorooctanesulfonic acid (PFOS), including their salts and structural isomers, in the definition of hazardous substances in Oregon
Administrative Rule (OAR) 340-122-0115 (30) which would give the Department authority to require investigation and removal and
remedial actions of PFOA and PFOS releases and align with the US Environmental Protection Agency's approach. PFOA and PFOS are
Greenhouse Gas Emissions among the most commonly detected PFAS, are known or suspected carcinogens, and have been shown to exhibit toxicity effects to
Program 2021 humans and wildlife even at low levels of exposure.

Search Official Version Of The
Rules

October 1, 2024




PFAS Sample Prep & Analysis: Basic Workflow Overview
Address background and contamination issues with a robust workflow

PFAS LC/MS Workflow

l l

HPLC Background HPLC PFC-free
A removal Supplies

(" spe/QuEchers ) ( PFC-free Y4 Delay Column \( vials & caps ) solvents ) ( . :
| "'?‘0 conversion kit _ 5 g{;j‘;gﬁ;ggd
.;'%?“& = =g —— - ( — M,, -

HPLC

HPLC general
Columns

Supplies

Ps

October 1, 2024 -3 Agilent



SLIMS - Automation of EPA Workflows for PFAS

Sample Management
Inventory Management

Workflow Execution
« Sample Prep
 Masshunter
Integration
 Results Evaluation

Dashboard & Reporting

October 1, 2024

(S)sLiMs o B

CONTENT ORDERS
WORKFLOW MANAGEMEMNT 0 New EPA 1633
Workflow Graph Reguestables
™, ¥ T »
Workflow Pl:gltjoocrotl lzslr':;i:u prr::;zol pRr;tS;Dcroels

Wiater Sample Start Soil Sample Start

Water Sample Prep Soil Sample Prep

Analyze

[Regelsls]

Finish

——
-
’a (5 .
WORKFLOW
MANAGEMENT SLIMSSTORE

DAZHEOARDE

- () Hide inactive -'

Soil Sample Prep version:1 ~

11} Protocol

Content selection step

)Y Protocol stepe

I showal

_\_
— &

{

admin O
<o

) Final electronic signature step

Se.. © Mame Type Plugin Renderer Descrip... Tests Conten... Sub pr.. Sign off ...
Link _
1 Sample Link content Link and U X oo
Prep Kit consume
2 AdjustpH Result pH should - pH
be G.0-7.0
3 Extraction Wi Clean Output
Setup silanized
4 Condition . 15 mL - 1% Output
SPE methanolic
Sort: 5eq no (Ascending) Total rows: 5
Protocol step info
Mame - Cr. / Usage t... f Default ... Deft
# InfinityLab Ultrapure LGS Water s00 [ mi
Content types for usage
# InfinityLab Ultrapure LCWS Acetonitrile 250 [ mi
# LC-MS erade MeOH 25 i

.




PFAS Analysis Workflow Consumables, Supplies and Hardware

2 I i § :
. b -
- = i 4 %E
Wastewater i
(500mL) Centrifuge tubes Carbon S Empty SPE tubes, SPE Adapters Glass Wool, Bond Elut PFAS Vac Elut SPS 24
50 mL (5610-2039) (5610-2093) 60 mL (12131012) (12131001) Silanized ~ WAX 150 mg, 6 mL (12234003)
(8500-1572) (5610-2152)
" &
PFC-free kit (5004-0006)
PFC delay column (5062-8100) 7]
Analytical column Eclipse Plus : i £1
C18, 2.1 x 100 mm, 1.8 um = =
(959758-902) E:f i
PFAS MRM Database (G1736AA) \
Polypropylene AS Vials Syringes Nylon Filters Centrifuge tubes
(5191-8151, 5191-8150) (9301-6476) (5190-5092) 15 mL (5610-2039)
1290 Infinity Il LC 6495 triple
system quadrupole LC/MS

: Agilent

October 1, 2024




Solid Phase Extraction — Bond Elut PFAS WAX
Specifically designed, developed and manufactured for PFAS applications

 Cleanliness

« Sorbent and cartridge formats compatible with all existing
regulated methods

— EPA method 533 for drinking water

— EPA method 1633 (draft) for agueous, solids, biosolids, and tissue
samples A

-

Ni3 puog

(1

— IS0 21675:2019 for drinking water, sea water, fresh water, and
wastewater

« Performance equivalent to other commercial cartridges

 Fits into Agilent’s existing PFAS workflows

October 1, 2024 2% Agilent



New way to overcome strong solvent effects at high injection volumes
Improve peak shape and sensitivity of early eluting PFAS

New 1260 Infinity Il x102 | 40 pL; feed injection mode at 10% feed speed
Hybrid Multisampler 0.959
(G7167C) 097
Feed injection valve 068::
Allows dilution 075
during injection 07
Classic injection 0.651
mode simulation by 0.6
fast feed speed 0.55
0.5+
b 0.45-
0.354
0.3
0.254
] = 02.
0.15- ﬁ
Feed 0.11
. | - HEEEE
— ;Inhlrlr phase E 0,‘7 ‘ L‘ L‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ L ‘ ‘ ‘ ‘
e Faed solven y 3 3.5 4 4.5 5 55 6 Count:fs, ACqUi;tion TinZéS(min) 8 8.5 9 9.5 10 10.5 11

October 1, 2024 2% Agilent



The 6495 Triple Quadrupole LC/MS with iFunnel technology

Reliability & Robustness for
demanding applications.

Born out of our drive for innovation and improvement,
Agilent’s 6495 Triple Quadrupole LC/MS is an
innovative, powerful, and reliable mass spectrometer
for customer applications demanding the lowest limits
of detection, sampling speed, and signal
reproducibility.

o Jtiii

i

Experience the highest level of confidence with the
6495 Triple Quadrupole LC/MS.

October 1, 2024




Wastewater

IS 1N

Workflow for PFAS Analys

Ve

Comprehens

mmmm Reagent Water Spike

200%

e Wastewater Spike

180%

= = | ower EPA 1633 limit
= = Upper EPA 1633 limit

160%

140%

120%
100%
80%

9 Ul A1I9A00DY

pIoy Sq-04pAH
S04d-108
SJIEE!
sSqun4d
VSXHA

vSa4
SHo24d
V1-Od4H
va04d
MeGEE!
vONLd4zoL
vON1d4¢8
VONLd42:9
Vo140l
vO1428
V01429
S14z:0L
vQ-0d4H-80€L
3S0413N-6d
JSO43NN-2d
YVSO41AN-Sa
VYSO48AN-£Q
VSO413AN-6Q
VSO49NN-€a
vS04d-80¢€1L
S142:8-20¢l
S142:9-20¢€L
S1d4¢v-2oel
S04d-80¢L
SXH4d-€0€L
Sg4d-€0¢L
vQl14d 1o} ‘Bae
v@914d-¢0glL
v0Q4d-zoeL
vun4d-£0€L
vA4d-90¢1L
VN4d-60€ L
v04d-80€L
vdH4d-0€EL
VYXH4d-G0EL
vod4d-G0eL
vad4d-70€L
NI
Vo145
voldee
vS334d
SPNOE4d-10LL
SNOEd-06
VHAAN
vaN4d
VdNAd
vNOQY
va-0d4H
3S0413N
ESOEEAIN
VYSO41AN
VYSO-48IAN
VYSO413N
VSO43INN
vS04d
S14z:8
S1429
S1dzy
sod4d

Sd4d

SN4d

S04d
SdH4d
SXH4d
S8d4d

Sg4d
vas.14d
vQil4d
v0oQ4d
Yun4d
va4d

VYN4d

v0O4d
vdH4d
VXH4d
vod4d

vd4d

EU Other

list

UK list

Wastewater list

Poster Thursday 075

EPA 1633 EIS

EPA 1633 Natives

<
N
o
~
i
o
(o)
el
<]
&
O
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Method Detection Limit and Relative Standard Error

10 10
mMDLs mMDL(EPA 1633) @ RSE

[&] o ~ (o] e}
( ]
[ ]
[ ]
(]
[ ]
[
(]
[ ]
[ ]
(o)) ~ (o] o)

N

AN (@]
Relative standard error

Method detection limit (ng/L)

w
w

N
N

—

o

; |I| |.I||||I|II|I||I||I |||II||||II|||‘||||.I|IIIII|II ||I| ||I‘ II|||
&

Y & X V‘ © ¥ X o) Aol o Nal e ¥ > %
A o N Qo XXX P & P S AP KL & O RF SRS ggasie
Q<< <<Q <<‘2‘ Q‘Q << <<% << <<0 <<Q Q&\ Q«@ << <<Q <<‘2‘ Q?‘Q Q<< Q<< Q<< <<Q << << << << O <<O OCO O% <<0 Q%Q Q<<® é{ Q%OQ%QQQQ& ’\ ’\ ’\

Qc)
A
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6495 LC/TQ Robustness
>300 injections run over 80+ hours; RSD <6% for all 40 PFAS in EPA 1633

20 ® PFBA (4.3% RSD)
. m ® PFPeA <3.5% RSD)
: y o : ® PFHXA (4.5% RSD)
16 " - : " ® PFHpA (3.2% RSD)
@ A e © O (4.0% RSD)
T 14— st R S tanpongug®  ® PFNA (4.4% RSD)
§ T g S PRy usseng®  ® PFDA (5.2% RSD)
T 120 e S APy gusungs®  ® PFUNA (5.1% RSD)
% o g R SRSt ung®  ® PFDOA (5.4% RSD)
O 1 | NSNSt gyngng® o PFTIDA (5.9% RSD)
= o e SRR PSSR usng® ¢ PFTeDA (5.1% RSD)
E SRRSOt o PF(OS (2.8% RSD)
= W © 42FTS (4.9% RSD)
% 6 PFOSA (2.0% RSD)
z NMeFOSAA (5.1% RSD)
4 NEtFOSE (2.0% RSD)
5 NFDHA (2.4% RSD)
PFEESA (3.2% RSD)
0 5:3FTCA (3.0% RSD)
0 50 100 150 200 250 300

Number of injections

October 1, 2024



EPA 533

EPA 533
100-250 mL water sample
Add surrogate mix solution (16 compounds)
SPE extraction (method uses WAX cartridge)
Evaporate to dryness
N Z
V
Dissolved in 80:20 Methanol: water
Add IS (3 labeled compounds) — 1 mL final volume

LC-MS/MS analysis

October 1, 2024

PFBS

HFPO-DA

PFOA

PFHXS

PENA

PFOS

3'd Generation

iIFunnel LOQ
(ng/L)

0.01

0.01

0.02

0.02

0.03

0.2

4th Generation

iIFunnel LOQ (ng/L)

0.004

0.01

0.01

0.01

0.03

0.03

2.5- 7xX Improvement

"% Agilent




PFAS Analysis (ASTM 8421) v

EtFOSE

N-MeFOSA

MeFOSE

PFOSA

PFDoS

PFTDA

. 11CI-PF30UdS
 Dilute and Shoot method o
PFDoDA

* Reporting range 10 —400 ng/L ...
- Injection volume: 10 uL

7-3 FTCA
5 mL water sample PEHXS

4 PFOA

HQ-115
Add surrogate (internal standard) mix solution DONA
PFPeS

i? PFHpA

. PFEESA
Add 5 mL MeOH, mix e —

v FHUEA

HFPO-DA

Filter through Acrodisc GxF/0.2um GHP PEBS
PFHXA

~ 7 NFDHA

Adjust pH to acidic with 10 pL acetic acid R,

i? 3-3FTCA

LC-MS/MS analysis PFPeA
PFBA
e ]
0 5 10 15 20 25

Enhanced Sensitivity with 6495! Method detection limit (ng/L)

October 1, 2024



PFAS Workflows Conclusions

« A comprehensive workflow including sample management, preparation,
consumables, data acquisition/analysis, and reporting developed for the PFAS
analysis.

* Reliable sample preparation with excellent recovery.

« 6495 LC/ TQ showed excellent reproducibility and robustness for targeted
analysis

 Instrument sensitivity allowed the reduced injection volume for dilute and shoot
method

* Now a Fully Mature Workflow

21 October 1, 2024 -3 Agilent
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6-PPD Quinone

p-Phenylenediamine Quinone




Oxidative Formation of 6-PPD Quinone from 6-PPD

@Hor“f\r N eNeans

sradbnsan e -.h“\‘&\.‘&‘l%i_.‘&\.“!‘\‘\\\\\\\\\“\\\'&\\““‘“‘“‘""“" st
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:-" exD o DDt o .. -
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‘.”
R

“ g
ot e mm—— et
-

-ab .W
- _:{-' - ’ o — - N aadincrttine B

el - *\ﬁ.ﬁr -

LB E 5-3!?1'&7!15 * 'IIFES-"B"!I"IFJV””@’?‘ »8.-.
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Toxicity
Key

LCso Test duration
(ng/L) (

h)
Coho salmon (Oncorhynchus kisutch) 0.04, * 0.08, * 0.095 *
24

White-spotted char (Salvelinus leucomaenis pluvius)  0.51 %

Brook trout (Salvelinus fontinalis) 0.59° 24
Rainbow trout/steelhead (Oncorhynchus mykiss) 0.64°1.0%2.26° 96
Chinook salmon (Oncorhynchus tshawytscha) 67.3%% 821 % 24
Sockeye salmon (Oncorhynchus nerka) Not acutely toxic at 50 24 Lower
Atlantic salmon (Salmo salar) Not acutely toxic at 12.2 % 48
Brown trout (Salmo trutta) Not acutely toxic at 12.2 * 48
Arctic char (Salvelinus alpinus) Not acutely toxic at 12.7 * 24
Southern Dolly Varden (Salvelinus curilus) Not acutely toxic at 3.8 *° 48
Cherry salmon (Oncorhynchus masou masou) Not acutely toxic at 3.5 ¢ 48

Agilent



F o United States
A Environmental Protection
’ Agency

Dffice of Water

WWW.Bpa.goy December 2023

DRAFT Method 1634

Determination of 6PPD-Quinone in Aqueous
Matrices Using Liquid Chromatography with
Tandem Mass Spectrometry (LC/MS/MS)

October 1, 2024



6-PPD Quinone in Stream Water Method via LC-MS/MS

Precursor lon Product lon Ret. Time Fragmentor Collision Energy Cell Accelerator

Compound Name {m/z) {m/z) {min) v) (V) Voltage Polarity

6PPD-Quinone 2992 2411 3.52 105 32 4 Positive

6PPD-Quinone 2992 2151 3.52 105 16 5 Positive

6PPD-Quinone 7992 187.1 3.52 105 az 5 Positive

D -6PPD-Quinone 304.2 246.1 3.49 110 36 4 Fositive

D.-6PPD-Quinone 304.2 2201 3.49 110 20 4 Positive

D.-6PPD-Quinone 304.2 192.1 3.49 110 36 5 Positive

“1% | 6PPD-Quinone
8.0
7.5
7.0 =—:29922)5.) 6PPD-quinone was quantitated using a calibration curve
ZZ = :.::;:;Z: _from Q.01 to 50. n'g/mL using quadratic fit, 1/x weighting, and
. including the origin. The R2
50 value was greater than 0.999.
4.5
40 Method recovery (accuracy) in HPLC water was 113.5% and
in stream water was 112.6%. Precision, expressed as %RSD,
j(; was 3% in HPLC water and 1% in stream water forn =5
5 replicates at 5 ng/mL. The LCMRL of 6PPD-quinone was
1.5 0.023 ng/mL. There was no contribution to the 6PPD-quinone
10 signal from the LC system.
0.5
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

Figure 1. 6PPD-quinone chromatography at 0.2 ng/mL.
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6-PPD Quinone In Salmon Tissue

Weigh out 2g sample, add Sml ACN

Shake then centrifuge at 5000 rpm for 5 minutes

‘I‘I

Transfer supernatant to clean tube, then repeat extraction
with another 5ml ACN

Combine supermnatants

Add 2.5ml water and gently invert

Pass 2.5ml of mixture through Captiva EMR-Lipid cartridge

Do a secondary elution with 625pl 80% ACN:20% water

Dry down final product and reconstitute in Tml mobile phase
starting conditions
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EMR sorbent technology
effectively traps lipids EMR sorbent
through two mechanisms:

analyte
v Size exclusion -
Unbranched hydrocarbon
chains (lipids) enter the i

sorbent; bulky analytes do
not

v Sorbent chemistry —
Lipid chains that enter the
sorbent are trapped by
hydrophobic interactions

EMR soderr|

wralyte

(4]
I
-

oM

Free Fatty Acids

Phospholipids
Triglycerides




LC-MS/MS
New Contaminants, New Tools, New Solutions
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