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This technical note describes a direct injection LC-MS/MS
method for the simultaneous quantitation of ultrashort-, short-
and lang-chain per- and palyfluoroalkyl substances [PFAS]. in
water. Mixed-mode chromatography demonstrated robust
retention and separation for the wide range of PFAS chain
lengths tested. The sensitivity of the SCIEX 7500 system
enabled in-sample limits of quantitation (LOQs) of 0.2-10 ng/L
and methaod detection limits (MDLs] of 0.1-13 ng/L for most
target analytes. TFA, PFBA, 5:3 and 7:3 FTCAs, and 6:2 and 8:2
diPAP required higher LOQs (10-100 ng/L) due to background
contamination. Application of the method to tap water, rainwater
and lake water revealed the predominance of TFA at sub-to-low
pg/L levels (Figure 1).
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Key benefits of the SCIEX 7500 system for

analyzing ultrashort-, short- and long-chain PFAS

e Robust retention and separation for a wide range of PFAS
chain lengths: Extensive chromatographic optimization
enabled stable retention times (RTs] for the ultrashort-chain
PFAAs and excellent separation fram the void region.

o Accurate and reproducible quantitation at the LOQ: Mean
accuracy (£25%] and precision [%CV <25%) were achieved at
sub-to-low ng/L LOQs for most target PFAS.

¢ Good quantitative performance in tap water spikes:
Recoveries of 80-120% and precision %CV <20% for most of
the target PFAS were achieved in tap water spiked at 3
different concentrations.

o Detection in different aqueous matrices: Sub-ng/L to pg/L
levels of PFAAs were detected in real-world tap water,
rainwater and lake water.
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Figure 1. Quantitation of TFA in real-world aqueous matrices. Representative extracted ion chromatograms (XICs) of TFA demanstrate its ubiquity at sub-pg/L

levels in tap water, surface water and rainwater.



Introduction Methods

Ultrashart-chain perfluaroalkyl acids [PFAAS], such as
trifluoroacetic acid (TFA], perfluoropropanoic acid [PFPrA],
perfluoromethane sulfonic acid (PFMS], perfluoroethane
sulfanic acid (PFEtS]) and perfluoropropane sulfonic acid
(PFPrS), represent a subset of PFAS that are characterized by a
chain length of 1-3 perfluorinated carbons [C¢).! Compared to
their longer-chain counterparts, these chemicals have
historically been overlooked due to their presumed lower toxicity
and bioaccumulation potential. However, the high palarity, water
solubility and persistence of these ultrashort-chain PFAAs can
lead to accumulation in aguatic and plant environments,
resulting in increased exposure for aguatic organisms and
humans. In particular, TFA has been globally reported in
agueous, solid and biclogical matrices, often at orders of
magnitude higher concentrations than those of the longer-
chain PFAAs.? Besides direct sources such as industrial
production, TFA has also been reported as a degradation
product of fluorinated refrigerants, pesticides and
pharmaceuticals.®¥ These ongoing emissions, combined with
TFA's extreme persistence and mabhility, have resulted in rapidly
increasing and potentially irreversible planetary exposure.®

There is limited enviranmental data on ultrashart-chain PFAAs
due to analytical challenges. Despite the demonstrated
effectiveness of supercritical fluid chromatography (SFC)°, gas
chromatography (GC)® and ion chromatography (IC)’, the need
for specialized instrumentation and sample derivatization has
prevented these technigues from achieving mainstream
adoption. HILIC and reverse-phased chromatography have been
evaluated,®® but they have also reported issues such as poor
retention and separation, matrix effects and limited analyte
range (<7 Cf). In contrast, mixed-maode chromatography that
combined reverse-phase and ion-exchange functionalities, has
demonstrated promising results for ultrashort-chain PFAAs;%!
however, its application to longer-chain analytes remains
limited.

Here, a direct injection LC-MS/MS method based on mixed-
mode chromatography enabled the simultaneous guantitation
of ultrashort- (=3 C¢), short- (3-6 Cf) and long-chain (26 Cf]
PFAAs at ng/L to ug/L concentrations in different water
matrices.

Chemical standards and samples: Native and isotopically-
labeled standards were purchased from Wellington Laboratories
and Cambridge Isotope Lahoratories. Tap water, rainwater and
lake water were collected from different regions around Ontarig,
Canada. After pre-screening solvents from different suppliers
and chemical grades, LC-MS grade methanol and water were
selected due to the lowest levels of PFAS observed.

Sample preparation: Each water sample was diluted 2-fold with
methanol and spiked with isotopically-labeled internal
standards at in-vial concentrations of 2-10 ng/L for a final vial
camposition of 50:50 (v/v] methanal/water.

Chromatography: Chromatographic separation was performed
on a Shimadzu Prominence LC system using a Luna Omega PS
C18 as the analytical column (150 x 2.1 mm, 3 ym, Phenomenex
P/N: 00F-4758-AN). The delay configuration consisted of

stacking a Luna Omega PS C18 column (S0 x 3 mm, 3 ym,
Phenomenex P/N: 00B-4758-Y0] and a Biozen Glycan column

(100 x 2.1 mm, 2.6 ym, Phenomenex P/N: 000-4773-AN] in
series between the solvent mixer and the autosampler (Figure
2]. A flow rate of 0.4 mL/min, an injection volume of 45 pL and a

column temperature of 45°C were used. The LC gradient used is
shown in Table 1.

Table 1: Chromatographic gradient for the analysis of ultrashort-, short-
and long-chain PFAS.

[Tr:iwne] Mobile phase A (%] Mabile phase B (%]
0.0 98 2

0.5 98 2

3.0 70 30

7.0 30 70

7.5 4 96

12 4 96

121 98 2

20 98 2

Mabile phase A: Water with 0.1% [v/v] acetic acid
Maobile phase B: 90:10 [v/v] acetonitrile/water with 10mM ammaonium
acetate
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Figure 2. Setup of the 2-column delay configuration on the LC system.
Separation of background PFAS contamination fram the LC system was
performed using a Luna Omega PS C18 column and a Biozen Glycan calumn
stacked in series between the solvent mixer and the autosampler.

Mass spectrometry: Analysis was performed using negative
electrospray ionization on the SCIEX 7500 system. Data was
acquired by scheduled multiple reaction monitoring (SMRM] with
optimized source and gas conditions [Table 2] and compound-
dependent parameters (Appendix].

Table 2: Source and gas parameters for the analysis of ultrashort-, short-
and long-chain PFAS on the SCIEX 7500 system.

Parameter Value
Polarity Negative

lon source gas 1 40 psi
lon source gas 2 70 psi
Curtain gas 40 psi
Source temperature 380°C
lon spray voltage -2000V

CAD gas 9 psi

Data processing: Data acquisition and processing were
performed using SCIEX OS software (version 3.4].

Chromatographic optimization

Due to their low molecular weights and high palarity, ultrashort-

chain PFAAs are not well retained on mast reverse-phased LC
columns, often eluting close to or within the void region. This
increases the risk of matrix effects fram early eluting co-
extractables. As such, extensive optimization of analytical and
delay calumn selection, mabile phases and gradient was
performed to ensure reproducible retention and adequate
separation. After testing different stationary phases and column
dimensions, a 150 x 2.1 mm, 3 ym Luna Omega PS C18 column
was selected. This column contains a positively charged surface
alongside C18 functionalization, which promotes mixed-mode
retention of acidic and hydrophobic compounds. Adding acetic
acid to the mobile phase also increased the retention of the
ultrashort-chain PFAAs (>4.5 minutes). Improved retention of
TFA, PFPrA and PFBA was also reported on a C18 column upon
adding formic acid to the mohile phase, which was attributed to
enhanced reverse-phase interactions with protonated silanaclate
groups on the stationary phase.® Alternatively, protonation of the
PFAAs by the acidic pH may have also contributed to their
enhanced retention. Figure 3 demonstrates the excellent
separation of the earliest eluting ultrashort-chain PFAAs from
the void region.
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Figure 3. Separation of ultrashort-chain PFAS from the void region. The initial
peaks at <1 minin the top XIC represent the unretained ultrashort-chain PFAS
under an isocratic run with 99% organic maobile phase. Comparison against the
final gradient demonstrated excellent separation of the ultrashort-chain PFAS
from the void region of the analytical column. 5
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Figure 4. Chromatographic separation of the target PFAS using the Luna Omega PS C18 column on the SCIEX 7500 system. The top 2 panels show the XICs for
the full range of A] perfluorocarboxylic acids (PFCAs, 1-17 Ce) and B] perfluoroalkane sulfonates (PFSAs, 1-13 Cr¢) monitored. Although perfluorohexadecanaic acid
[PFHxDA] and PFODA were not quantified here, the gradient is capable of their inclusion. Panels C and D demonstrate the gradient’s capahility to chromatographically
separate other commonly monitared PFAS as well as several novel analytes such as the polyfluoroalkyl phosphate diesters [diPAPs).
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Figure 5. Metric plots in SCIEX OS software of retention times [RTs] for the ultrashort-chain PFAAs. Excellent RT reproducibility (%CV <1%) was demonstrated
throughout a long batch comprised of >170 injections of solvent blanks, standards, spikes and 15 different real-world water samples.
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Figure 6. Chromatographic delayed separation between the target PFAS and LC system contamination. A dual delay column configuration was used due to the
wide range of PFAS chain lengths in the panel. Representative XICs show sufficient separation between the delayed PFAS contamination and the target analytes.



Figure 4 shows the overall chromatographic separation of all
target analytes, demonstrating the method’s extensibility to
PFAAs with chain lengths as long as 17 Cr and other PFAS
classes. While not important for the agueous matrices tested
here, the gradient also exhibited >1 minute of separation
between perfluorooctane sulfonate (PFOS] and the 3 known bile
acid interferences, indicating broad applicability to biological
and food matrices and compliance with EPA Method 1633A.

Figure 5 also demonstrates reproducible RTs (%CV <1%) of the
ultrashort-chain PFAAs over a 2.5-day batch that consisted of
>170 injections of solvent blanks, standards, matrix spikes and
real-world environmental water samples.

Measures to minimize background contamination

Installation of a delay column helps to separate the PFAS
contamination present in the mohile phases and fluorinated
compaonents of the LC system from the target analyte peak.
Here, a dual-column configuration using a C18 and a HILIC
column provided adequate separation of the contaminant peak
from the target analyte peaks far the wide range of PFAA chain
lengths tested (Figures 2 and 6). This ensures a cleaner
baseline for maore consistent peak integration and reproducible
data guality, especially at the LOQ levels.

Additional LC modifications included replacing flucropalymer
components with PEEK and rerouting the mohile phase and
autosampler rinse solvent tubing to bypass the degasser. Pre-

3.0e6
454 Brand 1 7e5 Milli  LCMS grade
4t LCMS grade
zt Brand 2 ol l
= HPLC grad SPE
30es o Lot 2 I eBrand 3 =
250 e Lot 1 HPLC grade ** |
20 oL No SPE
’ At 2
150t 10 Lotl Lote No SPE SPF |
2e5
Lo Lot 1 va | _
5.0e5 4135 4244 | 5363 |
503 ’___J\. 3101 1e5 H AT
» 3 ) L * oo 805 |
‘ !
00e0 ?ﬁ 3 4 5 [ 8 g MW 1 12 13 14 15 16 o0 3 4 5\75 7 8 8 W n 12
6.0e5 030
- 1.0e6 5565
9.0e5 5.0e5
Bed 8.0e5 4.5e5
7.0e5 4.0e5
4ot 6.0e5 1565
a4 50e5 205
4 0e5 6.955 258
2.0e5
204 3065 1o
20e5 -
Ted 1.0e5
1065 ‘
5.0ed
OeO* DDQO‘ rJ s P OMQ rJL‘ Jbl o In“ e
1 2 3 4 ERRUIRL e 5 6 7 8 o1 12 13 14 15 16 17 18 T E 7s§ 3 1 T 12 13 1
Ged \7.823 vt 174
Bed 7e5
35e4
Ted Ged
3 0ed
Get 5e5
25e4
Sed
ded
dedk 2.0es
- %5 154 |
- 2e5
e ?3;2“6' 1:91’;5 LAKE] 10t B.267| 8343
Te 737 77 1o 5.0e3 T ;‘“ ‘r
¥ 98 < L ¥ “‘” [l
0el Oed ot b el e |
1 2 3 4 5 6 78 8 10 N 6 7 8 9 M0 N 12 13 14 15 18 17 18 19 a0e0 [ 7 g 9 0 1 12 13 14 15

Time, min

Figure 7. Background contamination of TFA, PFBA and PFHxA in pre-screened consumables and solvents. Different brands of pipet tips and solvents and different
lots from the same brand were pre-screened to evaluate the PFAS background levels PFAS. The use of SPE was also tested for pre-cleaning water priar to use. The
conditions highlighted in green were those selected for the final optimized method. Chromatographic offset was applied to separate each XIC for better visibility.



screening solvents and lab consumables also ensured that the
materials with the lowest contamination levels were used.
Figure 7 compares the observed levels of TFA, PFBA and PFHXA
in different pipet tips, different purity-grade solvents, different
solvent brands and the impact of pre-cleaning water with solid-
phase extraction (SPE]. Pipet tips without the “low binding” or
“low retention” labels and LC-MS grade solvents generally
exhibited lower levels, although improper or prolonged storage

of the latter may eventually result in contamination, as was
observed for lot 2 of the LC-MS grade methanol in Figure 7.
While SPE has previously been used to remave PFAS from water,
this approach introduced even maore contamination, especially
for TFA, PFBA and 6:2 diPAP.

Quantitative performance of the solvent-based
calibration standards

Due to the varying sensitivity expected from the diverse panel of

PFAS, initial calibration curves spanning 17 concentration levels
were analyzed to determine the calibration range. The SCIEX 0S
software can automatically remaove outliers based on user-
defined tolerances on regression coefficient, accuracy and
precision of calibration standards (Figure 8]. This feature
expedites the finalization of the calibration range by reducing
the amount of manual review.

Rules for Automatically Removing Outliers for Calibration Standar... x

Minimum allowed “r’

0.99

Accuracy for Standards at LLOQ 30

Accuracy for Standards 20 %
CV for Standards at LLOQ 30 %
CV for Standards 20 *

ons for Remeving Calibration Points

+/| Remove regions from the curve (lower and/or upper) to achieve acceptable regression.

With the remaining points, remove up to | 1 points per Standard level

but no more than | 1 points in total

oc— Remce  Frap

Figure 8. Automatic outlier removal settings in processing method editor of
SCIEX 0S software. User-defined acceptance criteria for r, accuracy and %CV

of calibration standards instruct the software algarithm for automatic remaval
of outliers from the calibration curve.

Table 3 summarizes the overall quantitative performance of the
SCIEX 7500 system based on triplicate injections of the solvent-
based calibration standards. Linear regression of r? 20.99 was

achieved for maost analytes. The LOQ selection was based on the
guantifier transition achieving a signal-to-naise (S/N] ratio 210,
accuracy within £30%, %CV of <30% and ion ratio tolerance of
+30%. In-sample LOQs ranged from 0.2 ng/L to 10 ng/L, except
for several analytes whose LOQs were compramised by high
blank levels. Despite the extensive measures taken to reduce
contamination, Figure 7 still shows the presence of residual
background ariginating from the solvents used to prepare the
diluent and likely other sources. This resulted in the selection of
higher LOQs of 30-100 ng/L for TFA, PFBA and 7:3 FTCA. Overall,
acceptable accuracies within £30% and %CV <30% were
achieved at the LOQ level, while accuracies within £25% and
%CV <20% were achieved at all other levels for most analytes.

Quantitative performance in tap water spikes

Table 3 also summarizes the guantitative performance in tap
water spiked at near-LOQ levels. Replicates of tap water spiked
at 1-5x of the in-vial solvent LOQs were used to calculate the
MDL. The MDL is defined as the lowest measured concentration
of an analyte that can be measured with 99% confidence as
distinguishable from the method blanks.** The MDL was
calculated by multiplying the standard deviation from 8-9
replicates by the corresponding t-value at the 99% confidence
level, as follows:

MDL = S X tjn1, 1-0=099)

Background subtraction was applied to correct for the presence
of any target PFAS present in the unspiked tap water. Overall,
recaveries within £30% of the nominally spiked concentration
and %CV <25% were achieved in the MDL spikes. The calculated
MDLs ranged from 0.1 ng/L to 13 ng/L for maost analytes and
fram 63 ng/L to 190 ng/L for TFA and PFBA (Table 3). MDL
determination was not performed for PFMS and 7:3 FTCA,
because their concentrations in the unspiked tap water were too
high to allow for spiking within 1-5x of their solvent LOQs.

Tap water spikes were also performed at a mid (5-500 ng/L]
and high (10-5000 ng/L] spike level, as shown in Figure 8.
Overall, most of the target PFAS compounds showed excellent
recavery (#20%) and precisian (%CV <20%]) at the higher spiking
levels, demonstrating excellent quantitative method
performance.



Table 3: Quantitative performance of the solvent calibration standards and tap water spikes at the MDL. All analytes are listed with their in-sample
calibration range, linear regressian coefficient [r?), accuracy and precision at the in-sample LOQs and MDL tap water spikes prepared at 1-5x of LOQ.

. ; In-sample . . LOQ [In—sample[]%c : Tap water MDL spike [In—sarr[ls{)lg] |
ompoun onc Accuracy v . Accuracy \Y MDL
range (ng/L) (ng/L) (n=3) MDL spike (ng/L] x-LOQ (n = 8-9) (na/L)
TFA 100-5000 0.9932 100 89 (10) 500 5 103 (12] 186.6
PFPrA 5-20000 0.9986 5 110(8.2) 10 2 94 (14) 3.9
PFBA 100 - 10000  0.9937 100 81(3.3) 500 5 99 (4.2) 63.0
PFPeA 0.5-5000 0.9966 0.5 92 (8.2 2.5 S 108 (7.9) 0.6
PFHXA 0.5-5000 0.9959 0.5 96 (6.1) 125 2.5 110 (25) 10
PFHpA 0.5-5000 0.9980 0.5 92 (8.5) 125 2.5 105(9.1) 04
PFOA 0.5-5000 0.9988 0.5 105 (54) 1.25 2.5 108 (8.8) 04
PENA 0.5-5000 0.9957 0.5 107 (4.7) 125 2.5 95 (14) 0.5
PFDA 0.5-2500 0.9947 0.5 94 (16.5) 1.25 2.5 85(9.1) 0.3
PFUNA 0.5-2500 0.9901 0.5 91 (214) 125 2.5 95 (11) 04
PFDoA 0.5-500 0.9963 0.5 86 (5.9] 2.5 S 94 (13) 09
PFTrDA 0.5-500 0.9934 0.5 91 (14) 2.5 5 104 (9.8) 0.7
PFTeDA 5-500 0.9914 S 81(15) 12.5 2.5 95 (12) 4.3
PFMS* 0.2-10000 0.9932 0.2 94 (10) - - - -
PFEtS 0.5-5000 0.9948 0.5 111 (3.5) 1 2 116 (19) 0.7
PFPrS 0.5-10000 0.9958 0.5 g2 (16) 2 4 90 (8.6) 04
PFBS 1.25-5000 0.9956 125 98 (9.6) 2.5 2 108 (12) 09
PFPeS 1.25-5000 0.9956 125 108 (5.8) S 4 105 (17) 2.5
PFHXS 0.5-5000 0.9956 0.5 101 (10) 2.5 5 112 (7.8] 0.6
PFHpS 125-5000 0.9945 125 107 (3.9] S 4 110 (4.8] 0.8
PFOS 1.25-2500 0.9943 125 103 (41) 5 4 97 (13) 18
PFNS 125-5000 0.9975 125 102 (13) S 4 103 (6.7) 1.0
PFDS 125-5000 0.9955 125 102 (10) 5 4 114 (8.5) 11
PFUdS 2 - 2000 0.9918 2 85(9.1) S 2.5 94 (12) 16
PFDaS 2.5-500 0.9935 2.5 101 (12) 125 5 98 (12) 4.5
PFTrDS 2 - 2000 0.9912 2 111 (7.9) S 2.5 92 (15) 2.0
4-2-FTS 0.2-50 0.9930 0.2 105(8.9) 0.5 2.5 94 (12) 0.2
B-2-FTS 1-50 0.9897 1 98 (17) S S 96 (11) 16
8-2-FTS 5-100 0.9926 5 92 (17) 10 2 102 (12) 3.6
PFOSA 0.5-500 0.9978 0.5 111(12) 125 2.5 106 (11) 04
N-MeFOSA 5-5000 0.9931 S 118 (5.5) 12.5 2.5 111 (6.6) 2.7
N-EtFOSA 5-5000 0.9879 5 122 (18) 125 2.5 115 (7.5) 3.2
N-MeFOSAA 2.5-5000 0.9936 2.5 88 (17) 12.5 S 92 (10) 3.5
N-EtFOSAA 2.5-5000 0.9949 2.5 104 (B.5) 125 5 92 (8.9) 31
HFPO-DA 0.5-500 0.9905 0.5 96 (10] 1 2 95(9.9] 0.3
ADONA 0.2 - 2000 0.9962 0.2 104 (7.3) 0.5 2.5 108 (6.6) 01
PFMPA 0.5-2500 0.9985 0.5 114 (19] 2.5 S 94 (5.8) 04
PFMBA 0.5 -5000 0.9986 0.5 124 (0.9) 2.5 S 89 (5.9] 04
NFDOHA 2.5-1000 0.9820 2.5 120 (9.9) 2.5 1 117 (9.1) 0.8
3CI-PF30NS 0.2 - 2000 0.9945 0.2 112 (9) 0.5 2.5 109 (18) 0.3
11CI-PF30UdS 0.5-500 0.9924 0.5 92 (12) 2 4 111 (11) 0.7
PFEESA 2.5-2500 0.9951 2.5 82 (4.7) 2.5 1 97 (8.3) 0.6
3:3 FTCA 2.5-12500 0.9962 2.5 121 (11.7) 125 5 92 (6.3) 2l
5:3 FTCA 12.5-12500 0.8975 12.5 113 (4.3) 31.25 2.5 100 (4.7) 44
7:3 FTCA* 31.25-6250 09943 3125 86 (26.9) - - - -
B:2 diPAP 10-20000 0.9935 10 110 (144) 50 S 89 (9.6) 128

8:2 diPAP 10-20000 0.9991 10 98 (18.7) 50 S 89 (4.5) 6.0
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Figure 8. Recoveries in tap water matrix spiked at mid-to-higher levels above the MDL. The blue and green bars represent the recoveries obtained at a mid [5-500
ng/L) and high (10-5000 ng/L] spike level in-sample, respectively. Each bar represents the mean recovery of 8-9 replicate spikes with error bars representing the
standard error of the mean. The dotted orange lines represent the +20% talerance on recovery.
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Figure 9. Detection of ultrashort-, short- and long-chain PFAAs in aqueous matrices. The top panel shows the distribution of PFAAs detected in the different water
samples, while the bottom panel shows representative XICs of the quantifier transition of TFA and PFMS in 5 example agueous matrices compared against the solvent
blank. Detection was also confirmed by the qualifier transitions of the analytes.
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PFAS quantitation in different aqueous matrices

The method applicability was tested in tap water and rainwater
from the Toronto region and surface water from a river and 2
lakes in Ontario. Overall, the PFAA distribution exhibited a
predominance of ultrashaort- and short-chain compounds, with
TFA accounting for the majority of the fluorochemical burden
observed (Figure 9]. Concentrations of TFA ranged fram 250
ng/L to >2000 ng/L, with the highest levels observed in the lake
and river water. A similar distribution was also observed for
PFPrA, but at concentrations at least an order of magnitude
lower than TFA. Environmental data on the ultrashaort-chain
perfluaroalkane sulfonic acids (PFSAs] are relatively scarce, with
limited reporting of PFMS, PFEtS and PFPrS near sources like
firefighting training facilities, landfills and hazardous waste
facilities.* Here, PFMS was detected as the predominant PFSA at
sub-to-low ng/L levels, with higher levels (13-18 ng/L] abserved
in tap water.

Conclusions

o Excellent chromatographic separation for a wide range of
PFAS chain lengths: Using mixed-mode chromatography in
both the analytical and delay columns enabled simultaneous
analysis of the ultrashort-, short- and long-chain PFAAs.

o Simple direct injection method: The sensitivity of the SCIEX
7500 system enabled a rapid direct injection method,
achieving sub-to-low ng/L LOQs and MDLs.

¢ Good quantitative performance in solvent standard and tap
water spikes: Average accuracy [+25%] and precision (%CV
<25%] were achieved in solvent standards and tap water
spikes prepared at near-LOQ and higher levels for most of the
target PFAS.

o Detection in real-world environmental waters: Sub-ng/L to
ug/L levels of PFAAs were detected in tap water, rainwater and
lake water, with ultrashart-chain compounds like TFA and
PFMS predominating the contamination profile.
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Appendix

Table 4: Compound-specific MRM parameters and internal standard assignment for PFAS analysis in water using the SCIEX 7500 system.

Compound Q1 (m/z) Q3 [m/z] EP (V] CE (V] CXP (V] Internal std

68.9 -10 -16 -7 s

TFA 112.9 1109 10 K 10 Co-TFA
118.9 -10 -14 -13 1

PFPrA 163.0 559 10 i e Cs-PFPrA
169 -10 -12 -11 B

PFBA 213.0 19 0 s e C4-PFBA
219 -10 -12 -11 ;

PFPeA 263.0 19 0 s e Cs-PFPeA
269 -10 -12 -15 -

PFHxA 313.0 1189 0 et T Cs-PFHxA
319 -10 -14 -15 B

PFHpA 363.1 169 10 -3 e Cu-PFHpA
369 -10 -15 -15 B

PFOA 413.0 169 10 e e Cs-PFOA
419 -10 -15 -15 B

PFNA 463.0 219 10 1 e Co-PFNA
489 -10 -16 -15 1

PFDA 5129 219 0 oc e Cs-PFDA
519 -10 -17 -15 ;

PFURA 563.1 691 0 8 e C7-PFUNA
569 -10 -18 -15

PFDoA 613.0 169 -10 -35 -15 13Co-PFDoOA
319 -10 -28 11
619 -10 -19 -15 N

PFTrDA 663.0 168.9 0 36 e Co-PFDoA
669 -10 -20 -15 1

PFTeDA 713.1 168.9 BT & T Co-PFDoA
769 -10 -23 -11

PFHxDA 813.0 169 10 e =t N/A

PFODA 913.0 859 10 25 1 N/A

169 -10 -35 -11



https://www.sciencedirect.com/science/article/pii/S0048969724038294?via%3Dihub
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Table 4 (cont’d): Compound-specific MRM parameters and internal standard assignment for PFAS analysis in water using the SCIEX 7500 system.

Compound Q1 (m/z] Q3 (m/z) EP (V] CE (V] CXP (V] Internal std
79.97 -10 -31 -9
PFMS 148.95 98.96 -10 -38 -11 1ICs-PFBS
82.96 -10 -27 -9
79.9 -10 -33 -9
PFELS 198.95 98.97 -10 -34.5 -11 13C3-PFBS
82.93 -10 -29.5 -9
798 -10 -55 -9
PFPrS 248.95 98.896 -10 -36 -11 13C3-PFBS
168.98 -10 -31 -9
799 -10 -65 -15 "
PFBS 2987 968 10 37 15 Cs-PFBS
798 -10 -120 -15 1Bp.
PFPeS 349.0 968 10 ) 15 Cs-PFBS
398.7 79.9 -10 -85 -15 b
PFHXS 988 10 5 1t C3-PFHXS
2630 79.9 -10 -100 15 "
PFHpS 988 10 84 s C3-PFHXS
498.9 799 -10 -114 -15 1
PFOS 988 10 95 1t Cs-PFNA
548.8 798 -10 -130 -10 13
PENS 9838 10 105 13 Cs-PFDA
599.0 798 -10 -140 -15 13
PFDS 9838 10 115 1s Cs-PFDA
649.0 798 -10 -140 -10 18
PFUdS 98.9 10 108 10 Co-PFDoA
698.8 79.9 -10 -174 15 s
PFDoS 96,9 0 =TT e Co-PFDoA
749.0 799 -10 -159 9 "
PFTrDS 98.9 0 BT a5 Co-PFDoA
. 3271 3070 -10 -29 28 _
4:2 FTS 809 10 oo 10 Co-4:2 FTS
. 4271 407.0 -8 -32 -30 .
6:2 FTS 809 B 65 o0 Co-6:2 FTS
. 5071 507.0 -10 -37 -35 ..
8:2 FTS 809 10 90 10 Co-8:2 FTS
498.0 78.0 -10 -0 9 -
PFOSA 500 0 10 i Ca-PFNA
512.0 219.0 -10 -35 25 "
N-MeF0SA 1690 10 i 18 Cs-PFDA
526.0 169.0 -10 -34 -18 -
N-FtFOSA 2190 10 6 oo Cs-PFDA
5699 4189 -10 28 15 -
N-MeFOSAA 4829 10 o 1t C7-PFUNA
583.9 4189 -10 -28 -15 13
N-EtFOSAA coc g 10 30 15 C7-PFUNA
2849 168.9 -10 -12 -11 13
HFPO-DA 1849 10 ot T Cs-HPFO-DA
3768 250.9 -10 -16 -15 13
ADONA 818 0 e e Cu-PFHpA
2091 85.0 -10 -18 -10 "
PFMPA 1909 10 o 13 Ca-PFBA
2791 85.0 -10 -16 -10 "
PFMBA 3118 10 10 19 Cs-PFPeA
295.1 201.0 -10 -11 -10 13
NFDHA 850 10 30 10 Cs-PFHxA
5309 350.9 -10 -37 -15 "
9CI-PF30NS 350 10 91 16 Ce-PFDA

13



Table 4 [cont'd): Compound-specific MRM parameters and internal standard assignment for PFAS analysis in water using the SCIEX 7500 system.

Compound 1[m/z 3 [m/z EP [V CE [V CXP [V Internal std
p
4509 -10 -38 -15 B
11CI-PF30UdS 630.9 T 0 99 6 Co-PFDoA
134.9 -10 -31 -7 1
PFEESA 314.9 89 0 o8 T Cs-PFBS
. 176.9 -10 -12 -9 e
3:3 FTCA 240.9 7.0 10 wm 5 C4-PFBA
. 216.9 -10 -38 11 -
5:3 FTCA 340.8 5359 10 =0 13 Cs-PFHxA
. 3369 -10 -19 -17 -
7:3 FTCA 4409 6.9 0 34 5 Cs-PFOA
o 96.9 -10 -85 -15 Be ro
B:2 diPAP 789.0 430 ET 5 13 Ca-6:2 diPAP
79.0 -10 -140 -11
8:2 diPAP 989.0 96.9 -10 -75 -11 1304-8:2 diPAP
543.0 -10 -33 -11
80.0 11 -152 -9
124.0 -14 -62 -16
TDCA+TCDCA+TUDCA 498.0 1070 S "o 6 N/A
349 -10 -99 -16

Note: For some PFCAs, the M-44 MRM transition (loss of CO2) may be impacted by noise and a higher baseline. If this impacts performance at the LOQ level,

alternative transitions such as those listed here can be used as quantifiers instead.
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your local sales representative or refer to https://sciex.com/diagnestics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respective owners in the United

States and/ar certain other countries (see www.sciex.com/trademarks).

2025 DH Tech. Dev. Pte. Ltd. MKT-34163-A

/SCIEX)

Headquarters
500 0ld Connecticut Path | Framingham, MA 01701

Phone 508-383-7700
sciex.com

International Sales

For our office locations please call the division
headquarters or refer to our website at
sciex.com/offices



