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PFAS: A Global Issue .

Fluorocarbons with possible health impact and environmental dispersal

Variable length fluorocarbon tail
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PFAS are used in many consumer products and have slow environmental degradation, so
they can disperse widely and bioaccumulate. They might have negative health effects.
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PFAS — a Large and Diverse Group of Fluorocarbons
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Large number of compounds
(thousands) with different head
groups, chain lengths, and
branching make targeted
detection difficult.

The possible PFAS are not all
known in advance. In targeted
analysis, rerun of the sample is
required to measure additional
targets.
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Targeted vs Non-Targeted Analysis

Targeted

Target list known in advance
Excellent selectivity and sensitivity
Rapid

Easy data processing

Non-targeted

Can detect unknowns

Accurate mass gives confidence
Expand target list without reruns
DDA/DIA for MS2 spectra
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Targeted vs Non-Targeted Analysis

Targeted

Target list known in advance
Excellent selectivity and sensitivity
Rapid

Easy data processing

Rerun sample to expand target list
Cannot detect unknowns

Non-targeted

Can detect unknowns

Accurate mass gives confidence
Expand target list without reruns
DDA/DIA for MS2 spectra

Data processing requires specialist
Generally higher detection limits
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NIST Interlaboratory Study

NIST recruited labs for non-targeted interlaboratory
e e study of PFAS in three unknown samples

interlaboratory study is to evaluate the use of the new PFAS Mass Spectral Database developed by
researchers at NIST and understand the measurement variability of multiple laboratories’ NTA
workflows. The study is free for laboratories to participate, although participation will be limited te
first 50 laboratories to apply.

Study Overview

There will be three test solutions of varying complexity, presented as methanolic extracts, that are NATIONAL IN STITUTE 0 F
intended to be directly analyzed (or diluted if needed) by each participant’s preferred NTA workflow STAN DARDS AND TECHNOLOGY

(general composition of the samples will be included in the shipment). The laboratories will be

encouraged to use the new PFAS Mass Spectral Database as part of their identification workflow, either U.S. D EPARTM ENT O F COM M ERCE

through using the mass spectral data in their own computational tocls or the data analysis tools .

available alongside the database. The scope of the interlaboratory study will be limited to only those B | n d t d m I

PFAS contained in the NIST List of Possible Per- and Polyfluoroalkyl Substances I S u y S a p e S
https://data.nist.gov/od/id/mds2-2387). Additional PFAS may be present, but not included in the NIST

suspect list. These additional PFAS are not of interest for this interlaboratory study.

Method information and results will be submitted via a Microsoft Excel workbook (attached). NIST will

compile the results from all participating laboratories and distribute this information via a preliminary Sa m p | e A : a n a Iyt i Ca | Sta n d a rd S fo r

report, where all participating laboratories will be anonymized with participant codes (individual

laboratories will know their participant code). P FAS

The benefit to participants is two-feld: 1) the ability for laboratories to access the new PFAS Mass
Spectral Database with hands-on assistance in the application of the database and data tools for your
Iab, and 2) enable laboratories to understand their own NTA workflow performance in comparison to
other laboratories.

PFAS Mass Spectral Database Sample B: miXture Of tWO different

‘Whether or not you are interested in participating in the interlaboratory study, we do encourage you to
look at the new PFAS Mass Spectral Database that has been developed by researchers at NIST. To access

the database toolkit, you can go to: https://github.com/usnistgov/dimspec A F F F CO m m e rc i a I fo r m u | a t i O n S

The user guide for accessing the information and utilizing the database and its data analysis tools are

available at: https://pages. nist.gov/dimspec/docs d i | uted i n m et h a n O |

PFAS-NTA Interlaboratory Timeline

Participant sign-up deadline: February 29, 2024
Samples shipped to participants: March 31, 2024
Participants return results: June 30, 2024

beiimary eer ST,y 5, 2024 Sample C: a methanolic extract of an
" AFFF-impacted soil

NIST Internal Report 8544 Per- and Polyfluoroalkyl Substances —Non-Targeted Analysis Interlaboratory Study Final Report, Benjamin J. Place et al. 2024 (https://doi.org/10.6028/NIST.IR.8544)
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QToF Method for Non-Target PFAS Analysis

Qarray/Multipoles

ESI/DUIS
Interface

LCMS-9050
QToF MS

Quadrupole

Collision Cell

.
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Detector

TOF

Reflectron

Method Conditions for Extended
gradient for non-target PFAS

Modified from standard 1633
method, lengthened for capturing

full range of suspects

DDA for MS2 spectrum
comparison
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QToF Method for Non-Target PFAS Analysis

100 Max Intensity : 0 %
] B.Conc
1 1o Mode Binary gradient
] Configured Pumps
2e] ol P
] -75.( Igta| Flow: 0.4000 |'|'||_l|"|'|'|i|'| F'LIITII:I A LC-30AD
s ] Pump B Conc.: % PumpB:  LC-304D
f 500
] Pump B Curye: IZI Pump C:
=] 25t Pump D:
u: o0 Pressure Limits (Pump A, B)
0.0 25 50 75 10.0 125 18, 175 25 250 275 300 ) )
T e T o G - Maximum: 10000 psi
1 0.21  |Pumps B.Conc 20 . i
2 2200 |Pumps B Conc 58 Minirmurn: IZI psi
3 2600 |Pumps B.Conc 58
4 2610  |Pumps B.Conc 2
5
5 0.00 . .
Positive and Negative ESI runs
Main-Interface : DUIS Sub-Interface Ion Guide
Ionization Mode : |ESL Interface Voltage (+) 4, kv Drying Gas Flow Lfmin
Mebulizing Gas Flow 2.0 L/min Interface Voltage (-) kv DL Temperature 201 degC
Heating Gas Flow 15. L/min 1.0 L/min Heat Block Temperature degC
Interface Temperature degC
444
Start End |Prec(Pro|  TOF Start TOFEnd |C CH Event Pulser Save Qi1 interfface | Corona |
Event# | +/-| Twpe | min) | (min) ursor] duct m/z m/z o| CE |Spl D | Time(s) Inj. Times Profile | Resolution| Threshold | you-retv)|  Voltags
1 MS 0.000 30.000 200.0000 1000.0000 |:| 0.300 594 High -1.00

Scan range based on the suspect list. About 95% of suspects are between 200 and
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TIC Chromatographic View of the Samples
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TIC Chromatographic View of the Samples
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Data Processing Workflow

Three different, complementary workflows used, results combined and quality
controlled
[ NIST Library Matches ] NIST Suspect List Matches FluoroMatch Matches
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Data Processing Workflow

Three different, complementary workflows used, results combined and quality
controlled
NIST Library Matches NIST Suspect List Matches FluoroMatch Matches

Merged List
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Data Processing Workflow

Three different, complementary workflows used, results combined and quality
controlled

[ NIST Library Matches ] NIST Suspect List Matches FluoroMatch Matches

Merged List

Peak quality check
Isotope pattern check etc.

Final Detected List
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LabSolutions Insight Explore

® Shimadzu’s commercial
software for

Sample Information MS Chromatogram Information Compound Results J MS Chromatogram

guantitative and 5 e
qualitative analysis by
QToF. u

® Features library e T
searching, elucidation of : : - | : —ar
compound structure e —

and sample
composition.

Assign display of structural formula

Analysis Results (Assign, Analyze, Formula Calculator)
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NIST MS2 Spectrum Library Matching [ NsTibrayMatches |

We converted the NIST library from the original form (SQLite DB) into Insight-
readable form (.mlb)
Detected peaks with MS2 (DDA) spectra were searched against the library

‘J Ubrary Editor - NIST_Library,

NIST PFAS library conversion

SQLite DB

Conversion criteria

2

LabSolutions Insight Explore

.mlb
#

) SHIMADZU 15



NIST Suspect List

NIST Suspect List Matches

= Analyze - 240627 _Setup_02_37_MIST-C-1¥_Pos_036 - 1314 compeonents found x = Sample List
Sample; @Ib # |m/z = Tw ; Data Fller'lameT Sample Name = Sample ID
MS Event: [] MS/MS Analyze w92 [435.05601 | 9058 2720695 14 [ 6/27/2024 6:40:... | 240627 Setup_0... | Blank_Neg Blank_Neg
Thresholds Eé 291 [396.80118| 3719 634379; 13 |8/27/2024 7:11:... | 240627 Setup_0... | Blank_Neg Blank_MNeg
: %
Spectral Intensity: Bredict ;_ii ﬁijﬁ ijﬁ :4603;15{: 11 | 6/27/2024 8:12:... | 240627 Setup_0... |NIST-B-1X_Neg | MIST-B-1X_Neg_01
Response: Medium 795 | 230.00601 | 11.823 535163t 10 |6/27/2024 8:43:... |240627 Setup_0... | NIST-C-1X_Neg | NIST-C-1X_Neg_01
601 |486.05906 | 9.053 525504¢ 9 |6/27/2024 %:13:... | 240627 Setup 0.. | Blank_Neg Blank_Meg
User Defined Response: | 100000 =73 1295.12270 | 11.531 513196¢ 2 |6/27/2024 9:44:... |240627_Setup_0... |NIST-A-1X_Neg | NIST-A-1X_Neg_02
Lo | 638 2040806 9527 91252 7 |6/27/2024 10:15... | 240627_Setup_0... | NIST-B-1X_Neg | NIST-B-1X_Neg_02
Spectrum 1027 131314307 | 14.523 469063 6 |6/27/2024 10:45... | 240627_Setup_0... | NIST-C-1X_Neg | NIST-C-1X_Neg_02
74 |297.90003| 0797 4689371 5 |6/27/2024 11:16... | 240627 _Setup_0... | Blank_Neg Blank_Neg
N 687 1671.08615 | 10318 291706 4 [6/27/2024 11:46... | 240627 Setup_0... | NIST-A-1X_Neg | NIST-A-1X_Neg_03
Chromatogram | 978 |399.25015 | 13.915 | 3 |6/28/200412:17... | 240627 Setup_0... | NIST-B-1X_Neg | NIST-B-1X_Neg_03
541 |471.04035 | 8.212 37T v 2 |6/28/202412:48... | 240627 Setup_0... |NIST-C-1X_Neg | NIST-C-1X_Neg_03
sl > 1 |6/28/2024 11:32... | 240627 Setup_0... |NIST-C-1X_Pos | NIST-C-1X_Pos_03
= Analyze - DDA - 240627 _Setup_02_28 NIST-B-1X_Pos_027 - 8325 components found - 8325 precursors * Sample List
. & n/z RTW & Acquired Date  ~| Data Filename Sample Name
MS Event: [ MS/MS Analyze | e 2616122 14 | 6/28/2024 4:53:... | 240627 Setup_0... | Blank Pos Blank Pos
Threshalds 2011 129.07400 | 8.501 1645241 13 [6/28/2024 5:24:... | 240627 _Setup_0... | Blank Pos Blank Pos
- 1769 112.32029 | 7.043 1641744 12 |6/28/2024 5:54:... | 240627 Setup_0... | Blank Pos Blank Pos
Spectral Intensity: 160 1832 56,34545 | 2.101 1585397
Response: Medium Y 2687 8437303 | 10.100 1455757 1 |6/28/2024 6:56:... |240627 Setup 0... |NIST-B-1X_ Pos  [NIST-B-1X_Pos_01
_ Gron 2580 196.32049 | 0861 1379884 10 |6/28/2024 7:26:... | 240627 Setup_0... | NIST-C-1¥_Pos | NIST-C-1X_Pos_01
User Defined Response: | 100000 - 3736 12240711 | 10210 1365200 9 |6/28/2024 7:57.... | 240627 Setup_0... | Blank Pos Blank Pos
Lo |27 saas0e2 | 9622 1355087 8 |6/28/2024 8:28:... | 240627_Setup_D... | NIST-A-1X_Pos | NIST-A-1X_Pos_02
Spectrum 1873 171.08864 | 8.194 1354726 2 |6/28/2024 2:58:... | 240627 Setup_0... |NIST-B-1X_Pos | NIST-B-1X_Pos_02
4353 196.41692 | 13.938 13712 7 |6/28/2024 9:29:... | 240627_Setup_D... | NIST-C-1X_Pos | NIST-C-1X_Pos_02
ll 4381 044324 | 14.004 1346545 6 |6/28/2024 10:00... | 24D627_Setup_0... | Blank Pos Blank Pos
Chromatogram | 2764 [72.43107 | 10.273 1344055 5 |6/28/2024 10:30... | 240627_Setup_0... | NIST-A-1X_Pos [ NIST-A-1X_Pos_03
2568 156.43762 | 12.102 1343955 3 |6/28/2024 11:01... | 240627 Setup_0... | NIST-B-1X_Pos | NIST-B-1X_Pos_03
< > 4 | 6/28/2024 11:32... | 240627 Setup_0... | NIST-C-1X_Pos | NIST-C-1X_Pos_03

Insight Explore using
Analyze function for
peak picking, matched
against NIST suspect list

M+
M+H
M-H
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NIST Suspect List Matches

NIST Suspect List Matches

Search these against MS2
DB from NIST to match a
few targets

. Targets
Also search against known from NIST
common productions and Suspect

neutral loss using custom List

written C++ program

Matched to NIST
MS2 library

Peaks
detected
using
Insight
Analyze

MS1 matches
m/z error < 5

() SHIMADZU
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FluoroMatch Processing

FluoroMatch Matches

FluoroMatch ® ® ) tage
|-" Visualizer 1
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* Negative mode DDA
files were uploaded to
FluoroMatch software.

* Internal library and
Kendrick plots were
used for identification.

 Results were visualized

and further analyzed in
Power Bl.
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FluoroMatch Processing

FluoroMatch Matches

FluoroMatch
‘l& Visualizer @
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M51 File

MS5/MS File

All

Fragment Screening

ank Formula

C13H2065F20
C13H3N20115F3
C14HOS5F15
C20H4013NZSF16
CBHIOTEIF17
C11H2065F16
C12H4MZ0125F14
C13H3N20115F3
C16H13012M25P3F14
COH40352F18
C10H3OTSF21
C11H2065F16
C11HZO65F16

3 C14HOSEFS

[T TR YT I A Y S

Each target was evaluated
based on recommended
scoring criteria. ldentified
matches were screened
for outliers and false
positives using Insight
Explore.
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Merged List

Merging Detected Features

[ NIST Library Matches ] NIST Suspect List Matches [ FluoroMatch Matches ]
1D INCHIKey Files Adduct RT
51 SNGREZUHAYWORS-UHFFFAOYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H  7.66133
52 ZWBAMYVPMDSIGQ-UHFFFAOYSA-N  LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H 6.484
53 PXUULQAPEKKVAH-UHFFFAOYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H  5.19533
58 QZHDEAJFRICDMF-UHFFFAQYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H 8.086
60 JGTNAGYHADQMCM-UHFFFAOYSA-N  LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H  5.34978 Merged List
71 CJZVOARZPASTAD-UHFFFAOYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, M-H  10.6688
163 VIONGDJUYAYOPU-UHFFFAOYSA-N FMAL, FMA2, FMAS3, M-H  2.69233 Peak quality check
166 AJMAYLFJZQYRHN-UHFFFAOYSA-N FMAL, FMA2, FMA3, M-H 5.195 Isotope pattern check etc.
182 INDOGKYZYLAGEM-UHFFFAOYSA-N FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3, M-H  9.05633
200 PCIUEQPBYFRTEM-UHFFFAOYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H  9.81378
201 UZUFPBIDKMEQEQ-UHFFFAOYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H  8.76067 [ Final Detected List ]
205 CXZGQIAOTKWCDB-UHFFFAOYSA-N LIBA2, FMAL, FMA2, FMA3, MHNEGA1, MHNEGA2, MHNEGA3, M-H  3.87743
225 TWDHAMRDYDLSPH-UHFFFAOYSA-N FMAL, FMA2, FMA3, M-H  6.48467
226 PUUPFOPNQLTVIU-OWOJBTEDSA-N FMAL, FMA2, FMAS, M-H  7.66333 Key Detection by
227 I0RHNHBOXCYSCM-UHFFFAOYSA-N FMAL, FMA2, FMA3, M-H  7.66067
235 BQOLVFQIEAAHQR-UHFFFAOYSA-N  FMA1, FMA2, FMA3, M-H 10.373 LIB NIST MS2 Libra ry
333 YPJUNDFVDDCYIH-UHFFFAOYSA-N LIBAL, LIBA2, LIBA3, FMAL, FMA2, FMA3, MHNEGAL, MHNEGA2, MHNEGA3,  M-H  2.69267
1001 WTVARZNOABXXMN-UHFFFAOYSA-N  MHNEGAL, MHNEGA2, MHNEGA3, M-H  0.61433 FM FluoroMatch
1007 HGKNTSQKMGECGF-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H 2.204 .
1011 ZQTIKDIHRRLSRV-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  3.87767 MH POS/NEG NIST Suspect Listmz
1013 UXPCZDYRRUONAJ-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  5.19433
1015 WXFBZGUXZMEPIR-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  5.19467
1021 JLMOIMFNFKVBGG-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  6.48267
1031 ADFQWOLUKYLWCE-OWOJBTEDSA-N  MHNEGAL, MHNEGA2, MHNEGA3, M-H 6.485 . .
1033 UDLSJLBLIOSNHV-UHFFFAQYSA-N MHNEGAL, MHNEGAZ, MHNEGA3, M-H  6.48267 Featu res |n the merg ed ||St We re
1034 SKGBGOQHXBAKKO-UHFFFAOYSA-N  MHNEGAL, MHNEGA2, MHNEGA3, M-H  7.65967
1079 AWQSRASHARXGAH-UHFFFAQYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  7.65558 h k d f k It H t
1087 IMFRQXJTPNCKAQ-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H 876233 checke or pea q uall y, ISO Ope
1089 KBHBUUBXEQUIMV-UHFFFADYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H 8.76 . .
1092 PCNHGPSESDZSRB-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  8.76167 Score etC tO ma ke the fl nal I|St Of
1098 FMEDKXCQTKWGKE-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H  9.80933
1103 IBDDYNPOMOFBDI-UHFFFAOYSA-N MHNEGAL, MHNEGA2, MHNEGA3, M-H 9.811 d eteCted featu res
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Qualification of Features

100.0
Each match was qualified for Isotope scoring, example PFHpA, C7HF 1302
isotope pattern, peak shape, 5o Blue: Theoretical spectrum
RT in expected range etc. Black: Observed Spectrum
50.0
(i)(11:gg'2(.)8&33629769(-)
s.oé 25.0
35* 0.0 J\. Axl..._-.. . -
3.072 362.0 353.2 364.5 365.7 367.0
Matches with poor peak or pattern
quality were rejected. Peaks found in
L | i blanks were also rejected.
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NIST Identification Criteria

Level 1a - Confirmed by reference standard

Level 1b - Indistinguishable from reference standard
Level 2a - Probable by library spectrum match

Level 2b - Probable by diagnostic fragmentation evidence
Level 2c - Probable by diagnostic homologue evidence
Level 3a - Positional isomer candidates

Level 3b - Fragmentation-based candidate

Level 3c - Circumstantial candidate based on fragmentation
Level 3d - Circumstantial candidate based on homologues
Level 4 - Unequivocal molecular formula

Level 5a - PFAS suspect screening exact mass match

Level 5b - Non-target PFAS exact mass of interest

() SHIMADZU
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Final Assignment Criteria

NIST Identification Criteria

Multi platform match

Level 1a-5b

NIST Library Match
Suspect List Match
FluoroMatch

Iso Score >20

PPM error <5
FlouroNatch Score >C+
Number of Matching Neutral loss >1

() SHIMADZU
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Final Assignment of Scores sinplJetectecitst

g Number
Insight
: Initial mz " formula(add IsoScor Found CorrectedM SR s Common Number
1D INCHIKey Files Adduct  RT b Intensity Theor ot 2 Mz z ppmerr Comment tcl? AllKeys common productios of NL NL
Scoring product
corrected) A
51 SNGREZUHAYWORS-UHFFFAOYSA-NJ Level 2a - Probable by library spectrum match LIBAL, M-H  7.6613 4129678 2139492 412.966426 C8HF1502 | 71.34 | 412.968 412.96737 || 2.29 A Level 2b tCAHRYLWS 27 )3,368.977419,11] 6 [)77419,368.97
52 ZWBAMYVPMDSJGQ-UHFFFAOYSA-NJ Level 2a - Probable by library spectrum match LIBA1, M-H 6.484 362970945 1769386 362.969619 C7HF1302 | 72.06 | 362.971 362.97037 || 2.07 A Level2b NEHOYPPKUI 17 [7,318.979669,11] 4 318.979669,
53 PXUULQAPEKKVAH-UHFFFAOYSA-N | Level 2a- Probable by library spectrum match LIBA1, M-H 51953 312973711 1176032 312.972813 C6HF1102 | 92.38 | 312.974 31297337 || 1.78 A Level2b PXUULQAPEKI 7 992815, 268.9835) 2 268.983598,
58 QZHDEAIFRICDMF-UHFFFAOYSA-N [ Level 2a - Probable by library spectrum match LIBAL, LI M-H 8.086 398.937989 4549963 398.936605 C6HF1303S| 70.6 | 398.938 398.93737 || 1.92 A Level2b [)ZHDEAIFRJ 35 [19.949221,79.957:) 0 NA
60 JGTNAGYHADQMCM-UHFFFAOYSA-NJ Level 2a - Probable by library spectrum match LIBAL, M-H 53498 298.943922 2535585 298.942992 C4HF903S | 75.38 | 298.944 298.94337 || 1.26 A ilevel2b SWIVUODILL 35 [1,168.989315,218| 3 218.988347,
71 CJZVOARZPASTAD-UHFFFAOYSA-N | Level 2a - Probable by library spectrum match 10.669 514.902587 4903386 514.900667 Z8HCIF1603Y 50.67 ||514.903 514.90237 | 3.31 A- ‘Level2b [CJZVOARZP, 39 [)1,98.955841,128] 0 NA
163 VIONGDJUYAYOPU-UHFFFAOYSA-N [ Level 2c - Probable by diagnostic homologue evid 26923 426.9675 6159  426.967905 C8H5F1303S| 24.72 || 426.967 426.96637 | -3.6@ B 'Level2c [IONGDJUYAY 0 NA 0 NA
166 AJIMAYLFJZQYRHN-UHFFFAOYSA-N [ Level 2c - Probable by diagnostic homolog id 5195 626.9554 10197  626.95513 >12H5F2103! 68.84 | 626.955 626.95437 || -1.21 B ILevel2c [UMAYLFJZQY 0 NA 0 NA
182 INDOGKYZYLAGEM-UHFFFAOYSA-N | Level 2b- Probable by diagnostic fragr ation evid 9.0563 483.043566 1424051 483.041738 1H13F13N2C| 69.8 | 483.043 483.04237 | 1.31 A ‘Level2b DLNFICFQUI 26 [|979226,118.9925) 0 NA
200 PCIUEQPBYFRTEM-UHFFFAOYSA-N | Level 2a- Probable by library spectrum match 9.8138 5129613 2215343 512.960038 C10HF19027 68.49 || 512.962 512.96137 | 2.60 A flevel2b [ZZUSAXRVIO 38 |37,118.993166, 1€ 7 [)72181,468.97
201 UZUFPBIDKMEQEQ-UHFFFAOYSA-N | Level 2a- Probable by library spectrum match 8.7607 462.9645 2130724 462.963232 CO9HF1702 | 69.52 | 462.965 462.96437 || 2.46 A ‘Level2b [JZUFPBIDKM 24 [)7,118.992619,1€] 6 [)73140,418.97
205 CXZGQIAOTKWCDB-UHFFFAOYSA-N | Level 2a - Probable by library spectrum match 3.8774 262.976801 740682 262.976007 CSHF902 | 90.52 | 262.977 262.97637 || 1.38 C+ levele CXZGQIAOTKY 1 NA 1 NA
225 TWDHAMRDYDLSPH-UHFFFAOYSA-NJ Level 2c - Probable by diagnostic homologue evid 6.4847 274.9773 12891 27497601 C6HF902 || 41.08 || 274.977 27497637 | 1.31 B+ ‘Level2c |WDHAMRDY 0 NA 0 NA
226 PUUPFOPNQLTVIU-OWOJBTEDSA-N | Level 2¢ - Probable by diagnostic homologue evid 76633 3249744 15103  324.97281 C7HF1102 | 60.11 | 324.974 324.97337 || 1.72 B+ ‘Level2c PUUPFOPNQL 0 NA 0 NA
227 IORHNHBOXCYSCM-UHFFFAOYSA-NJ Level 2c - Probable by diagnostic homologue evidence 7.6607 4949713 15100 494.96946 C10H2F1802 32.43 | 494.971 49497037 | 1.84 B+ \Level2c |DRHNHBOXC 0 NA 0 NA
235 BQOLVFQIEAAHQR-UHFFFAOYSA-NJ Level 2¢ - Probable by diagnostic homologue evidence 10.373 580.9364 9091 580.93325 >10H2F2003{ 39.89 || 580.935 580.93437 | 1.93 B+ ILevel2c 3QOLVFQI 0 NA 0 NA
333 YPJUNDFVDDCYIH-UHFFFAOYSA-N | Level 2a - Probable by library spectrum match 2.6927 212979389 476710 2129792 C4HF702 | 955 | 21298 21297937 || ©.80 A ‘Level2b |"JIDMCDWHX 3 168.989327, 3 168.989327,
1001 WTVARZNOABXXMN-UHFFFAOYSA-N |l Level 5a - PFAS suspect screening exact mass match 0.6143  223.0206 38059 223.019922 C6H6F602 | 72.19 || 223.02 223.01937 | -2.48 NA FALSE |[NTVARZNO, 0 NA 0 NA
1007 HGKNTSQKMGECCF-UHFFFAOYSA-NJ| Level 5a - PFAS suspect screening exact mass match 2.204 249.027767 129835 249.026819 C7HSF7N2 | 52.87 ||249.027 249.02637 | -1.8@ NA FALSE [{GKNTSQKM 0 NA 0 NA
1011 ZQTIKDIHRRLSRV-UHFFFAOYSA-N Level 5a - PFAS suspect screening exact mass match 3.8777 2189869 650854 218.906177] C4HF9 J 90.92 || 218.987 218.98637 | ©.88 NA FALSE [!QTIKDIHRRL! 0 NA 0 NA
1013 UXPCZDYRRUONAJ-UHFFFAOYSA-N [l Level 4 - Unequivocal molecular formula 5.1943 374974667 38205  374.974292 C10HSFO03S' 74.58 | 374.974 37497337 || -2.46 NA FALSE [JXPCZDYRRU 10 |112,268.982429,2€/ 0 NA
1015 WXFBZGUXZMEPIR-UHFFFAQYSA-N i Level 4 - Unequivocal molecular formula 5.1947 268.9839 911355 268.982984 CSHF11 90.4 |1268.984 268.98337 | 1.44 NA FALSE |[NXFBZGUXZM 3 118.991885, 0 NA
1021 JLMOIMFNFKVBGG-UHFFFAOYSA-N i Level 4 - Unequivocal molecular formula 6.4827 424971433 46058 424.970013 C8H3F1305] 65.48 | 424.971 42497037 | ©.84 NA FALSE | LMOIMFNFK\ 13 |’2,118.997576,16] 0 NA
1031 ADFQWOLUKYLWCE-OWOJBTEDSA-N] Level 4 - Unequivocal molecular formula ©6.485 296.978967 611440 296.977898 C6HF110 | 71.74 || 296.979 296.97837 | 1.59 NA FALSE \DFQWOLUKY 15 .992436,168.990:} 0 NA
1033 UDLSJLBLIOSNHV-UHFFFAOYSA-N Level 5a - PFAS suspect screening exact mass match 6.4827 230.9869 47462 230.986177 CSHF9 86.98 || 230.987 230.98637 | ©.83 NA FALSE |[JDLSILBLIOSN 0 NA 0 NA
1034 SKGBGOQHXBAKKO-UHFFFAOYSA-N || Level 53 - PFAS suspect screening exact mass match 7.6597 369.981267 96345 369.980106 C7HEFONO4S 79.97 || 369.981 369.98037 | ©.71 NA FALSE [KGBGOQH 0 NA 0 NA
1079 AWQSRASHARXGAH-UHFFFAOYSA-N |l Level 5a - PFAS suspect screening exact mass match 7.6556 280.983908 86267 280.982984 C6HF11 | 96.75 || 280.984 280.98337 | 1.37 NA FALSE \WQSRASHAF 0 NA 0 NA
1087 IMFRQXJTPNCKAQ-UHFFFAOYSA-N [ Level 5a - PFAS suspect screening exact mass match 8.7623 330.980967 113247 330.97979 C7HF13 | 69.49 | 330.981 330.98037 || 1.75 NA FALSE |MFRQXJTPNC 0 NA 0 NA
1089 KBHBUUBXEQUIMV-UHFFFAOYSA-N i Level 4 - Unequivocal molecular formula 876 4189749 1068259 418.973403 C8HF17 | 71.35 | 418.975 418.97437 || 2.31 NA FALSE | (BHBUUBXE! 11 |.989337,218.986:] 0 NA
1092 PCNHGPSESDZSRB-UHFFFAOYSA-N | Level 4 - Unequivocal molecular formula 8.7617 396.9729 1150531 396.971511 CB8HF150 | 71.35 || 396.973 396.97237 || 2.16 NA FALSE PCNHGPSESCI 19 [)7,180.989960,21] 0 NA
1098 FMEDKXCQTKWGKE-UHFFFAOYSA-N i Level 4 - Unequivocal molecular formula 9.8093 574.962167 44816 574.960432 C11H3F1905| 63.9 | 574.961 574.96037 | -©.11 NA FALSE |"MEDKXCQ 4 14 [)4,168.991691,21] 0 NA
1103 IBDDYNPOMOFBDI-UHFFFAOYSA-N i Level 4 - Unequivocal molecular formula 9.811 3809779 157932 380.976596 CB8HF15 | 71.36 ||380.978 380.97737 | 2.03 NA FALSE IBDDYNPOM 10 [i13,118.992057,38| © NA
1104 CUNIPPSHVAZKID-UHFFFAOYSA-N Level 4 - Unequivocal molecular formula 9.8113 4689719 921562 468.970209 COHF19 || 70.54 | 468.972 468.97137 | 2.48 NA FALSE |CUNIPPSHVA 17 )0,218.987011,26] 0 NA
1111 AQGBOPDJGMNAKIJ-UHFFFAOYSA-N | Level 52 - PFAS suspect screening exact mass match 0.6147 305.0242 42319 305.022957 C8H7F902 || 69.7 | 305.024 305.02337 || 1.36 NA FALSE \QGBOPDJGN 0 NA 0 NA
1137 BSJCNKQSUUXNNN-UHFFFAOQYSA-N | Level 4 - Unequivocal molecular formula 6.4837 318.980967 1244182 318.97979 CEHF13 § 71.56 || 318.981 318.98037 | 1.82 NA FALSE [3SJCNKQSUUY 7 .992683,168.991:} 0 NA
1144 BZDMESLXYNZRNC-UHFFFAOYSA-N i Level 4 - Unequivocal molecular formula 76613 4749683 48607  474.96682 COH3F1505! 70.36 | 474.968 474.96737 | 1.16 NA FALSE [3ZDMESLXYN] 16 |.976585,168.98%| 0 NA
1195 AJHOIKIILYAOBA-UHFFFAOYSA-N Level 4 - Unequivocal molecular formula 8.565 499.0383 190719 499.036653 1H13F13N2C| 65.92 || 499.038 499.03737 | 1.44 NA FALSE |[JHOIKIILYAO! ‘ 17 [17.168.989857,31]| 0 NA
1206 LQBYFRXNVGCIFD-UHFFFAOYSA-N [ Level 4 - Unequivocal molecular formula 8.761 524.965667 44003 524.963626 C10H3F1705 63.9 ||524.965 524.96437 | 1.42 NA FALSE | QBYFRXNVG 14 |.980980,168.992(} 0 NA
56 YFSUTJLHUFNCNZ-UHFFFAOYSA-N | Level 2a - Probable by library spectrum match 10.372 498.931587 5165237 498.930218 C8HF1703S| 63.72 |1 498.933 498.93211 | 3.79 A il.evel 2b LYZNUCXUQ 62 55757, 118.99228 0 NA
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Submission of Results to NIST

Eack to General Instructions

G

Did you use MSMatch for compound identification?

| 2 | Measured
Buspecl List | Suspect List Preferred Name recursor m:tention Time (mi_ lon State Identification Confidence
BN MISTPF AS003 M-[2-perfluoroalkylsulionamidopropan--yll-RL M-t 499.07172 8498 [M]. Lewel 2a - Probable by library zpectrum mateh
B MISTPF AS002 -dimethyl smmonic propyl perflucropropane sulfonal 407.02661 384 [MeH]+ Lewvel 23 - Probable by library spectrum match
MISTPFAS0]
E:g;ggggg:n Eiack to General Instructions Did you use MSMatch for compound identification?
Measured

MISTPFASOI _ .
£ NISTPFASU\B"SP@G‘ List | Suspect List Preferred Name

(11| NISTPFASU\“ MISTPF 25002 M-[3-perfluoroalkylzulfonamidopropan-1-yl)-RLRLR-trir
NISTF'F."—\SU\E MISTPF 25002 M-dimethyl ammaonio propyl perflucropropane sulfonal
ISTF'F."—\SU\- MISTPF A500% 3-[M-[3-[dimethyl amino) propyl]-perflucropentylsulfona
ISTEE ASO MISTPF A500% B -trimethyl-M-[[M?-2-carbosyethyl|-3-perfluoroalk:
MISTEF as0l MISTPF 25000 M-[3-[Dimethylaminopropyl]-M-[[tridecafluorokemyl]su
ISTRF AS0l MISTPF 25000 M-[3-[Dimethylaminopropyl]-M-[[non afluo rabutyl ) sulf
ISTEF &S00 MISTPFAS00C Perfluoropentane sulfonamido amine
MISTFFASDOC Ferfluorohesane sulfonamido amine
MISTFFASDOC Ferfluorobutane sulfonamido amine
ISTPFAS MISTPF 25002 M-carbowyethyl dimethyl ammonio propyl perfluoromet
21 | NISTPFASU\ MISTPFAS002 MR- trimethyl-b-[[M?-2-carbozyethyl)-3-perfluor oalk:
(22 ] NISTF'F."—\SU\IE MISTPF A500% M-[3-perflucroalkylzulfonamidoprop an-1-yl-hLAR-trim
FEN MISTPF ASDI MISTPF AS00% M-[carbosymethyl]-M M -dimethyl-M-3-(perfuoroalkylsu
N|S-|-p|:,-_\30‘ﬂ MISTPF 5003 M-[3-perflucroalkylzulfonamidoprop an-1-yl-RM M- trim
MISTPF 25003 M- trimethyl-MN-[[M?-2-carbosyethyl |- 3-perfluoroalk:
MISTPF 25004 4:2 Fluarotelomer sulfonamido propyl hydrosy dimethy
Bl MISTFF ASH MISTPFAS00% M-[2-carbogyethyl]-3-[M-[ 2-carboxyethyl)-perflucrohes
2% | NISTPFASD\E MISTRFAS002 B -trimethyl-M-[[M?-2-carbosyethyl]-3-perfluor oalk:
BN MISTPF AsolEsl MISTRF AS00S 8:2 Fluorotelomer sufonamide betsine
Ea NISTPFASU\E MISTPF 25003 M-[3-perflucroalkyl-F?-methylzulfonamidopropan-1-yl)
BEIl MISTPF ASD L8 MISTFFAS0OC 6:2 Fluorotelomer sulfonamide amine
EF MISTPF ASH MISTPF A500% M-[3-perflucroalkylzulfonamidoprop an-1-yl-hLAR-trim
EEN MISTRF ASDI MISTPFAS00: B:2 Huorotelomer thia hydrosy propyl trimethyl ammoni
N|3Tp,:,q30‘m MISTPF 250073 6:2 fuorotelomer sulfingl hydrogypropyl timethyl amme
E N|3Tp,:,qsg‘m MISTPF 25003 M MN-dimethyl-f-2-hydrogyetbyl- M- 2-perfluoraalkylsulf
NISTPFASD\m MISTRF 25002 B -dimethyl-R-2-hydrogyethyl- M- 3-perfluoroalk ylsulf
ER NISTPFASD\m MISTPF 25003 M-[2-Carbogyethyl]-PLR-dimethyl-3-[methyl[[perfuorok
Ea NISTPFASU\E MISTPFAS00% M-[2-carbogyethyl)-h R -dimethyl-N- (M -ethyl- 3-perfluor
E NISTPFASU\E MISTPFA5004 R M-dimethyl- M-(2-hudrogyethal)-R-[(A?-2-hydrosy-3-=
NISTF'F."—\SU\E MISTFF A5001 Undecafluorohezanoyl chloride
MISTRFAS MISTPFAS00: 4:2 Huorotelomer sulfate;4:2 Aucrotelomer sulfate
ISTRFAS0l MISTPFASOOC 25,26,26,26,27 27,27 -Heptafluorocholest-5-ene-3,7-dic
ISTRFAS0l MISTPFAS00: M-dimethyl ammonic propyl perflucroethans sulfonam
N|3Tp,:,q30‘m MISTPF 25003 M-dimethyl ammaonio propyl perflucropropans sulfonal
ISTPFASD\E MISTPF AS00C 2-[M-Etkgl-N-[perflucrooctylsulfonyljaminoethyl acyl
ISTPFASD\m MISTPF 25002 6:2 Huorotelomer sulfingl propanamido dimethyl ethyl =
MISTPFAS00C [2FR])-2-[ Acetylony]-3-(heradecylomyjpropyl heptafluoro
MISTPFAS00C Octan-2-yl heprafluorobutanoate
MISTPFAS001 111,223,534 455 6.,6,7.7.8.8-Heptadecafluoro-10-isocy.
MISTPF AS00C 2-Fluoro-3-[4-fluoro-2-nitrobenzamido]-M-[4-[111,2,3.3
MISTPF A500% 2-methyl-2-(3-[[1H,1H,2H,2H-perfluor oalkylthio)propar
MISTPFASDO 111,222 24 4 1212120214, 14, 14-Detadecafluorotel
MISTPFAS00: 4:2 Auorotelomer sulfate;4:2 Aucrotelomer sulfate
MISTPFASOOC S-[3,24,465,6,67,7.8,29,910,10,10-Heptadecafluorads

recursor m:tention Time [mi

lon State

ldentification Confidence

43307173
407.03661
S07.05048
5709239
BETOTF2E
45708357
4360531
4256.05612
38606239
36705362
42110221
430516
44306778
39907
47109329
429.02861
EZ3.03337
52103535
ETLOBETS
4303346
51305757
44307438
49609738
Bi2.09217
E29.0754
623.08043
5331241
53610841
SET.N6045
33245204
4495453
523.292M
2850687
33506571
E2E.0308
E04.0423
GE6.29147
3271209
430.0161
534.10834
58505333
52207159
440342
52200056

5.38 [M]
3,94 [MeH]«
6.28 [MeH]+
219 M)
741 [MaH]

51 [MeH]
7.65 [MeH]-
2,06 [MeH]+
.07 [MeH]+
258 [M]e

3.5 [M]e
3.88 [M]-
497 [M]-
5,29 [M]-
5,21 [M]-
5.99 [M]-
5.39 [M]+
&1 [M]+
103 [M]e
6.7 [M]e
3,62 [MeH]+
B.79 [M]«

10.02 [M]
772 [M]-
1063 [M]-
3.47 [M]+
317 M)

10 [M]e

1682 [M]
0.62 [MeH]«
0.62 [MeH]+
261 [MeH]s

21 [MeH]

45 [MeH]
715 [MsH]s
715 [MsH]s
797 [MeH]+
.53 [MeH]+
.75 [MeH]«
8.68 [MeH]+
907 [MeH]+
2,92 [MeH]-

2729 [MeH]
278 [MeH]-

Lewel 2a-
Lewel 2a-
Lewvel 2a-
Lewvel 2a-
Lewel 2a-
Lewel 2a-
Lewel 2 -
Level 23 -
Level 23 -
Lewel Ba -
Lewel Ba -
Lewvel Ba-
Lewvel Ba-
Lewvel Ba-
Lewel 5a-
Lewel 5a-
Level Ba -
Level Ba -
Level 23 -
Lewel Ba -
Lewvel 2a-
Lewvel Ba-
Lewvel 2a-
Lewel 5a-
Lewel 2a-

Praobable by librany spectrum match
Praobable by librany spectrum match
Probable by library spectrum match
Probable by library spectrum match
Probable by library spectrum match
Probable by library spectrum match
Probable by library spectrum match
Frobable by library spectrum match
Frobable by library spectrum match
PFAS suspect zcreening exact mass match
PFAS suspect zcreening exact mass match
PFAS suspect screening exact mass match
PFAS suspect screening exact mass match
PFAS suspect screening exact mass match
PFAS suzpect sereening et act mass match
PFAS suzpect sereening et act mass match
FFAS suzpect sereening exact mazss match
FFAS suzpect sereening exact mazss match
Frobable by library spectrum match
PFAS suspect zcreening exact mass match
Frobable by library spectrum match
PFAS suspect screening exact mass match
Probable by library spectrum match
PFAS suzpect sereening ek act mass match
Probable by library spectrum match

Lewel 4 - Unequivoeal molecular Formula

Level Ba -
Level 5a -
Lewel Ba -
Lewel Ba -
Lewvel Ba-
Lewvel Ba-

FFAS suzpect sereening exact mazss match
FFAS suzpect screening exact mazs match
PFAS suspect zcreening exact mass match
FPFAS suzpect screening exact mazs match
PFAS suspect screening exact mass match
PFAS suspect screening exact mass match

Lewel 4 - Unequivoeal maolecular Formula
Lewel 4 - Unequivoeal maolecular Formula

Level Ba -
Level Ba -
Level Ba -
Lewel Ba -
Lewel Ba -
Lewvel Ba-
Lewvel Ba-
Lewvel Ba-
Lewel 5a-
Lewel Ba -

FFAS suzpect sereening exact mazss match
FFAS suzpect sereening exact mazss match
FFAS suzpect sereening exact mass match
PFAS suspect zcreening exact mass match
PFAS suspect zcreening exact mass match
PFAS suspect screening exact mass match
PFAS suspect screening exact mass match
PFAS suspect screening exact mass match
PFAS suzpect sereening et act mass match
PFAS suzpect sereening exact mazs match

Number of detected features

Sample
A
B
C

Pos
9
44
29

Neg
40
57
105

Total
49
101
134
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NIST Interlaboratory Study Results

Sample A — PFAS standards

= o] = = [ ] = L] i L L] =~ ~ (] ~ i~ (32] (an] (ar] (32 an] =5 =t = = =t =3 = E =
= 2 2 = ] =2 =2 =2 =2 =] =2 = 2 = 2 2 = =2 =2 o} =2 = 2 =2 = 2 = = o
= F F Z 2 ZF ZF Z Z2 ZF 2 2 P 2 P P ZF 2 2 2 2 2 =2 = =2 = =|& =
Compound Name O 0O O O o o0 o o o oo o0 o0 oo o oocooocococooocolE e
MISTPFAS002640 - Perflunmheptmaic acid 2a|2b|2a|2c|la|la(la|la|la|2b|3d|1la|la|la|1la| 2a la|la|la|la|2b|la|(1la| 2a|1a| 1la| 1a [96%
MNISTPFASD02043 - Perfluorohexanesulfonic acid 2a|3d|2a|2b|la|la|la|la|la|2b|2a|la|la|la|la| 2a la|la|la|la|la|la|3b| 2a| 1la| 1la] 1la [96%
MNISTPFASD02635 - Perfluorononoic acid 2a|2c|2a|2c|la|la|la|la|la|2b|2a|la|la|la| la la|la|la|la|la|la|la| 2a|la|1la] 1a|93%
NISTPFAS002643 - Perfluorohexanoic acid 2a|2c|2a| 2c | 1a la|la|la|(2b|3d|la|la|la|(la| 4 |la|la|la|(la|la|2c| 1a 2a|l1a|1a| 1a [93%
NISTPFAS003045 - Perfluorobutanesulfonic acid 2a|2b|2a|2b| 1a la|la|la|(2b|2a|la|1la|1la| 1la 2b|la|laf(la|la|(3b|1la|(1a|2a|1la| 1a| 1a [93%
MISTPFASD02637 - Perfluorooctanoic acid 2a|2c|2a|2c|la|laf|la|la|la|2b|2a|la|la|la| la lajla|la|la|1la| 1la 2a|la|la| la (89%
NISTPFAS003041 - Perfluorooctanesulfonic acid 2a|2b|2a|2b|la|la|la|la|la|2b|2a|la|1la|la| la la la|la|la|la|3b| 2a|1la| 1la] 1a |B9%
MNISTPFASO00878 - Perfluorohexane sulfomido amine 2a|3c|la| 4 |2b|3c|2a|2b|2b| 4 | 4 |2b|3b 2b|2a|la|2a|la|2a|la|5a|2b l1a| 1a |85%
MISTPFASD02632 - Perfluorodecanoic acid 2a 2a| 2c la|la|lafla|(2b|2a|la|la|la| la laj|la|la|la|lafla|(la|2a|la| la] 1la |85%
MNISTPFAS003238 - Chloro-perfluorooctane sulfote 2a 2a|3b|1b 2c|3c| 2a 2b|la|2a|1lb|2a|2a|2b 2a|la|2c|1b|3d| 2a| 2a| 2a] 1a |B1%
NISTPFAS002646 - Perfluoropentanoic acid 2a|2c|1a la|la|la|2b|3d|1a|1la|1la| la laj|la|1a|1la|3b| 1a 2a|la]la]la|78%
MISTPFAS002649 - Perfluorobutanoic acid 2a 2al 2c | 1a la|1a| 2a 2alla|la|1la| 1a la|laf(la(la| 4 2a|la]la|la(74%
NI‘_T.TF‘FASDED&SE - Perfluorohexane sulfomido amine o P P a2 4 1a a 13 ac | 3b 1al 12 410
oxide
MISTPFASO02560 - Perfluorohexanesulfomide 2b 1b s} la|2b | 2a la la [ 1b 2a la [37%
MNISTPFAS003794 - 5:3 Fluorotelomer betaine 2a 3c la| 2a 4 2a 2a| 1a |26%
N!STPFASMB _.DI hw.:-d rogen-substituted fluoro a a 2 ala ad a | 3¢ |26
triether tridecanoic acid
MISTPFASO04634 - Dihydrogen-substituted fluoro
, rycrogen-substituted fiuor 4 4 2¢ ala 5a 2c |22%
triether undecanoic acid
MNISTPFASDO2338 - 1H-Perfluoranone 4 Sh 2b 2a 3d 2a |19%
MISTPFASD02342 - BH-Perfluorooctane 4 4 5h 2a 3d 2a [19%
MISTPFASODZ2350- 1,1,1,2,2,3,3,4,4,5,5-
4 Sh 2c 2c 3d 2c |19%

Undecafluoropentane

NIST Internal Report 8544 Per- and Polyfluoroalkyl Substances —Non-Targeted Analysis Interlaboratory Study Final Report, Benjamin J. Place et al. 2024
(https://doi.org/10.6028/NIST.IR.8544)
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NIST Interlaboratory Study Results

Sample A — PFAS standards

=2 =] =] o o R 2 [ R =] o R =] =2 (=] =] o 2 o o [ R =] o R o =] ol = o
= S|/ =353 :===:=:3535=2:2:2:35535:2:2:2|8 ¢
Compound Name & olollc 6 & o o o b o o o o o o o oo oo oo oo o oals &
NISTPFAS002640 - Perfluoroheptanoic acid 2a|2b)2all2c|1a]|1a|1a|1a|1a|2b|3d|1a|1a|1a1a]2a la|1a|1a|1a|2b|1a|1a|2a|1a|1a] 1a|96%
NISTPFAS003043 - Perfluorohexanesulfonic acid 2a|3d) 2all2b[1al1a|1a1a|1a]2b]|2al1a]1a1al1a] 22 la|1a|1a1al1a(1a|3b| 2a|1a[ 1a] 1a[96%
NISTPFAS002635 - Perfluorononoic acid 2a|2cf 2afl2c[1al1a|1af1a|1a[2b]2a|1a[1a] 1a] 1a la1a|1a1al1a|1a|1a| 2a|1a] 1a] 1a]93%
NISTPFAS002643 - Perfluorohexanoic acid 2a|2cf 2afl2c| 1a 1a 1a1a|2b|3d|1a/1a|1a1a| a4 [1a1a|1a|1a]1a]2c| 1a 2a|1a|1a] 1a|93%
MNISTPFAS003045 - Perfluorobutanesulfonic acid 2a | 2b E 2b | 1a la|la|la(2b|2a|la|la|(la| 1la 2b|la|laf(la|la|3b|la|la| 2a|la| la] 1la |93%
NISTPFASD02637 - Perfluorooctanaic acid 2a|2c) 2all2c[1a1a[1af1af1a[2b]2a1a[1a] 1a] 12 1a|1al1a[1a[1a] 1a 2a|1a1a] 1a[89%
NISTPFAS003041 - Perfluorooctanesulfonic acid 2a|2bf 2afl2b|1al1a|1af1a|1a[2b]2a|1a]1a] 1a] 12 1a la1a1a|1a|3b| 2a 1a] 1a] 1a [89%
MNISTPFASD00878 - Perfluorohexane sulfomido amine E 3c|la| 4 |2b|3c|2a|2b|2b| 4 | 4 |2b|3b 2b|2a|la|2a|la|2a|la|5a|2b la| 1a |85%
NISTPFAS002632 - Perfluorodecanaic acid 2a 2al 2c lal1al1af1a|2b]|2al1a1a]1a] 1a 1a|1a|1a|1a]1a|1a]1a[2a|1a| 1a] 1a[85%
MNISTPFAS003238 - Chloro-perfluorooctane sulfote Za m 3b | 1b 2c|3c|2a 2blla|2a|1lb|2a|2a|2b 2alla|2c|(1b|3d| 2a| 2a] 2a| 1a [81%
NISTPFAS002646 - Perfluoropentanoic acid (2all2c | 1a 1a1a1a|2b|3d|1a|1a|1a] 1a l1a1a|1a1a|3b]|1a 2a|1a|1a] 1a|78%
NISTPFAS002649 - Perfluorobutanoic acid 2al f2al2c]|1a 1a|1a]2a 2al1a/1al1a]1a 1a|1af1a|1a] a 2a1a] 1a] 1a [74%
MISTPFASDO0852 - Perfluorohexane sulfomido amine
o ide N ane sutromt ' 2 H 2b 2 a 1a 4 3a 3¢ | 3b 1a | 1a [21%
X1
NISTPFAS002560 - Perfluorohexanesulfomide 1b 2b 1a[2b]2a 1a 1a[1b 2a 1a [37%
NISTPFAS003794 - 5:3 Fluorotelomer betaine [ 2a 3c 1a| 2a 4 2a 2a| 1a [26%
N!STPFAS?MDB—IDuhylrdrngen—substntuter:lfluuru a 2 ala ad a | 3¢ |26
triether tridecanoic acid
NISTPFASD04634 - Dihydrogen-substituted fluoro
, mycrogen-substituted fiu 4 2¢ ala 5a 2c |22%
triether undecanoic acid
NISTPFAS002338 - 1H-Perfluoronone | 4 | 5h 2b 2a 3d 2a |19%
NISTPFAS002342 - 8H-Perfluorooctane | 4 | 4 5b 2a 3d 2a |19%
NISTPFAS002350 - 1,1,1,2,2,3,3,4,4,5,5
e u 5b 2c 2c 3d 2c (19%

Undecafluoropentane
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Compound Name - - - - - - - - - - - - - - - - - - - - - - - - -1 -
NISTPFAS003043 - Perfluorochexanesulfonic acid 2a|2b|2a|2c|1la|1la|la|lb|la|2b|2a]la]la]1la|1la| 2a laJla|la|la|1la|1la|la]|2a|1la|1la| 1la|96%
NISTPFAS003041 - Perfluorooctanesulfonic acid 2al|2c|2al2c|la|l1ajlal1ajla|2b|2a|1a]1a]1la| 1a 1a la|la|la|la]|1a|2a| 1la| 1a| 1a |89%
NISTPFAS003044 - Perfluoropentanesulfonic acid 2a|2b|2a|2c|1a| 4 |1la|5a|1la|2b|2a]la]1la]|1a| 1a lajla|1la| 1a la|5a|2a 1a | 1a |85%
NISTPFAS003052 - 6:2 Fluorotelomer sulfonic acid 2a 2al2c|lalla]1a la|2bj2a]| 4 |1a la|2a|2b| 1a lajla|lajla|la|2a|la|1a]|1a|85%
NISTPFASOD0878 - Perfluorohexane sulfomido amine 2c|2a|2b| 2a 2b|3c|2c|2b|2b| 4 | 4 |2b]| 2a 2alla|2a|la|2a|1la|5a|2b l1a | 1a |81%
MISTPFAS003045 - Perfluorobutanesulfonic acid 2al2b|2a|2b] 1a la|ib|1a|2b la|la|1a| 1a lal1a|1a| 1a lall1a|2a|1a|1a| 1a|81%
NISTPFAS003285 - 6:2 Fluorotelomer thia 2al2p|2a|3b 2a 2al2a|2p|20f 4 2af2a 2b 2b | 2a| 2a 4 |3d|2af2a2a]2a|78%
propanoamido dimethyl ethyl sulfote
MNISTPFASOO0B80 - Perfluorobutane sulfomido amine 2c|2a|2b|3d 2c 2c|2c|5b| 4| 4 |2a] 3c 2c 2al| 2a 3d|5a|2b 2a| 2a |70%
NISTPFAS002643 - Perfluorohexanoic acid 2al2c|2b|2b| 1a la|ib|1a|2b|3d]| 4 | 1a 1a 3d|1a|1a| 1a 2a 1a | 1a |70%
::;ZFASDOUB?Q'Perﬂ"c’mpe"tane sulfomido 2c|2al2¢c|2c| a |20 20| 2c|2b 2a| 2¢ 2c 2a|2a| 4 |ad 2b 2a | 2a|67%
NISTPFAS002637 - Perfluorooctanoic acid 2al2c|2a]|2c|1a la 2b|2ajl1aj1a]1a| 1a 3d|1a|1a| 1a 2a l1a | 1a |[67%
NISTPFAS003042 - Perfluoroheptanesulfonic acid 3d|2a|2b|1la] 4 | 1a la|2b| 2a| 1a 2a lajla|la|1la| 3a| 1a 2a la |67%
NISTPFAS003492 - Perfluoropropane sulfote 4 |3b|3d|2b| 2c 2b la|2b|3b 2a 4 lajla|2a]| la 1a 2a la | 1a |67%
NISTPFAS003407 - 6:2 Fluorotelomer sulfiny| 2a b 2a2b|2b 2b 2a 2b 2b | 3c|2af2a 5a| 2a 2b | 2a |s6%
propamido dimethyl ethyl sulfote
NISTPFAS003430 - 3-(N-(3-(dimethylamino)propyl)- | , |5 [, ] 5 2b 2a|3d 2 4 2c 2al2a| & 5a 2a | 2a|s6%
perfluoropentylsulfomido)propanoic acid
NISTPFAS003455 - N-Dimethyl ammonio propyl 2c |3d |26 3¢ 2b 2al2c| 2 4 2| a 3d 5a | 2b 2b | 2a|s6%
perfluoropropane sulfomide
NIS_‘I'PFASDOUBBI-E:Z Fluorotelomer sulfomide 2a| 26 2 | a |3 2a b | 2al 22| 4 5al 2a 2b | 2a |52%
amine
NISTPFJJI\SDO4390-5:2 Fluorotelolmer_thla 5q 2 3a alalsala 2b 3al3c| a |3 5a 3b | 26 |52%
ammoniohydroxypropyl ethanoic acid
NIS:I'PFASDO[JSSI—N—[3-{D|methylam|no]lpropyI]—N— sa | 2¢ | 22| 2c 3b | 2¢ a e |3 2al a Sa 22 | 2a | ag%
[(tridecafluorohexyl)sulfonyl]-beta-alanine
NISTPFASDO[JSSE—N—[3-{D|methylanj||no]propyl]—N— a |2 |22l 2c 4 32l 3¢ | b 3¢ 2al a 2a | 42%
[(nofluorobutyl)sulfonyl]-beta-alanine
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Compound Name o0 ofloloc © ©o O O O o O O O O b oo o o o oo o o oo ol|l2 e
NISTPFAS003043 - Perfluorohexanesulfonic acid 2a|2b E 2c(la|lalla|lb|la|2b|2a|la|la|la]la]|2a la|la|lajla|la|la|la|2a|la|la|1a|96%
NISTPFAS003041 - Perfluorooctanesulfonic acid 2al2cl|2ali2c|1a| 1a|1a|1a| 12| 2b| 2a] 12| 12| 12| 12 1a 1a|1a|1a]1a|1a|2a] 12| 1a]| 1a[89%
NISTPFAS003044 - Perfluoropentanesulfonic acid 2a|2b E 2c|la| 4 |la|5a|la|2b|2a|la|la|la]la la|la|la]1a la|5a|2a la | 1a |85%
NISTPFAS003052 - 6:2 Fluorotelomer sulfonic acid 2a m 2c | la]| 1a| 1a la|2bj2a]| 4 |1a la|2a|2b| 1a lajla|lajla|la|2a|la|1a]|1a|85%
NISTPFAS000878 - Perfluorohexane sulfomido amine 2c H b|2a 2b|3c|2c|2b|2b| 4| 4 |2b| 2a 2a|la|2a|1la|2a]|1a|5a|2b 1a | 1a |81%
NISTPFAS003045 - Perfluorobutanesulfonicacid 2a|2b b|1a la|ib| 1a]2b la|la|1la| la lalla|1a| 1a lajla|2a|1a]1a| 1a|81%
NISTPFAS003285 - 6:2 FI tel thi
oo uorotefomer thia 2a|20f2a fab 2a 2al2a|20|2b| 4 2afl2a| |2b 2b[2a]2a 4 |3d|2a|2a2a]2a|78%
propanoamido dimethyl ethyl sulfote
NISTPFASO00880 - Perfluorobutane sulfomido amine 2c 2b | 3d 2c 2c|2c|Sb| 4| 4 ]|2a|3c 2c 2a| 2a 3d|5a|2b 2a | 2a | 70%
NISTPFAS002643 - Perfluorohexanoic acid 2a| 2c m b|1a la|lb|1a(2b|3d| 4 |1a 1a 3d|1a|la|1la 2a la| 1a |70%
NISTPFASQ00879 - Perfl t Ifomid
e ertiuoropentane suitomico 2cf2afoc|ac| a | 20| 2c|2b 2a| 2¢ 2c 2a|2a| 4 |ad 2b 2a | 2a|67%
NISTPFAS002637 - Perfluorooctanoic acid 2a|2c) 2al2c|1a 1a 2b|2al1a1a]1a] 12 3d|1af1af1a 2a 1a | 1a|67%
NISTPFAS003042 - Perfluoroheptanesulfonic acid 3d m b|la| 4 |1a la|2b|2a| 1a 2a lajlajla)1la|3a]|la 2a 1a | 67%
NISTPFAS003492 - Perfluoropropane sulfote 4|3 b|2c 2b 1a|2b]3b 2a 4 1a|1a|2a| 1a 1a 2a 1a | 1a|67%
NISTPFAS003407 - 6:2 Fluorotelomer sulfiny| 2a b 2a2b|2b 2b 2a 2b 2b | 3c|2af2a 5a| 2a 2b | 2a |s6%
propamido dimethyl ethyl sulfote
NISTPFAS003430 - 3-(N-(3-(dimethylamino)propyl)- | , |, N, & 2b 2a|3d 2 4 2c 2al2a| & 5a 2a | 2a|s6%
perfluoropentylsulfomido)propanoic acid
MNISTPFAS003455 - N-Di thyl i |
imethyl ammonio propy 2cl3d fob | 3c 2b 2al2c| 2 4 2| a 3d 5a | 2b 2b | 2a|s6%
perfluoropropane sulfomide
NISTPFASOO0881 - 6:2 Fl tel Ifomid
_ voroteiomer suffomice b | 2] a3 2a 2b|2a|2af 4 sa|2a| |20]2a|s2%
amine
NISTPFAS004390 - 6:2 FI tel thi
) uoroteiomer thia Sa 2b 3a afalsala 2b 3a|3c| 4|3 5a 3b [ 2b [52%
ammoniohydroxypropyl ethanoic acid
NISTPFASO00861 - N-[3-(Di thyl i 1]-N-
_ [3-(Dimethylamina)propyl] 2a | 2cf 2a fac 3b |2 a 2c|3b 2a| 4 sa 2a | 2a |48%
[(tridecafluorohexyl)sulfonyl]-beta-alanine
NISTPFASO00862 - N-[3-(Dimethylami 1]-N-
[3-(Dimethylamino)propyl] 4|2 2c 4 3a|2¢c|2b 2c 2al a 2a |44%
[(nofluorobutyl)sulfonyl]-beta-alanine
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Sample C - Soil extract

NIST Internal Report 8544 Per- and Polyfluoroalkyl Substances —Non-Targeted Analysis Interlaboratory Study Final Report,

(https://doi.org/10.6028/NIST.IR.8544)

=1 I N W e ®m M~ 08 O e~ M P~ oh o e L M~ g g Pan) g o M~ o3 o g nEQ
o [=] o o [=] i i i L) ~ o~ ~ [ ] i~ m Rasl m Rasl m =t =t =t =t =t E =
=EE=1 = S © o 2 o oD o o 2 o o o o o o o o o o o o o col=s &
s 3f5f£5::53:::3:::::322:22:22z23:222z2z:2|8 %
Compound me o oo O O O b o O o o0 o o0 o o oo o oo o oo oo ol .
:::ITPF“SMBD'3'Pem"“mh“a"“”"""'c 2al2b a 1al1a|1al1a|1a|2b|2a|1a]| 12| 12| 12| 22 1a|1a|1a]1a|1a|1a1a| 2a| 12| 1a] 1a |96%
MNISTPFAS002560 - Perfluorohexanesulfomide | 2a | 3d a 2al|2b|2b|2a|1la|2b| 2a| 1a la|2c|2a|la|1a|1a|1la|1a|2b|1a|5a| 2a la 1a |93%
MNISTPFAS003041 - Perfluorooctanesulfonic
acid 2a|3d la|la|la|la|la|2b|2a|1la|1la|1la| la la|la|lajla|la|la|1la|2a|la|la] 1a|93%
MISTPFAS002559 - Perfluorooctanesulfomide | 2a| 2c a lalla|la|1lb|la|2b| 2a]|1a] 1a 1a la|1a|1a|la|2c|1a|1a]|2a|1a| 1a] 1a |89%
NISTPFAS003042 - Perfluoroheptanesulfonic
acid 2a|2b la|la| 1la la|2b| 2a|1la| 1la la la|la|la|la|la|la|la|la|2a|2a| 1la] 1a|89%
MNISTPFAS003044 - Perfluoropentanesulfonic
acid 2a|2b la|3d|1la|5a|la|2b|2a|1la|1la|1la| 1la lal|la|1la|la|2a|1la|3b] 2a la| 1a |89%
MNISTPFASOO0878 - Perfluorohexane
3d 2al 4 |2b|3c|2a|2b|2b| 4 |2a|2b| 2a 2al|l1a|2a|1a|2a|1a|5a|2b la| 1a |85%
sulfomido amine
MNISTPFAS002630 - Perfluoroundecanoicacid | 2a|2b la|2b|la|ilbfla|2?b|3d]|1a]|la]|1a|la lajla|la|1a la|2a|la|la] 1a |85%
NISTPFAS002632 - Perfluorodecanoic acid 2al2b la lajib|la)2b|2a]lallajla]la lajlajlajla]1la laj2a]la)laj 1a|85%
NISTPFASD02643 - Perfluorohexanoic acid 2a|3d E 1a la|ib|1a|2b(2a|lajlafla|la| 4 |1la|la|la[|1a]1a la 2a la] 1a |85%
:::ITPF“SDMHS'Pem'mmde':a“es"'f”"": 2a|3d a 1af1af1a 1a|3d|2a)|1a]1a|1a[ 1a 1a|1a|1a]1a|2c|1a 2a|1a|1a] 1a|85%
MISTPFAS003040 - Perfluorononesulfonic acid| 2a | 3d a 1a 1a la|2b|2a|1la|1la|1a] 1a 2b|1al1a|1a|1a|3b]|1a 2a|2b| 1a] 1a |85%
N'ZTPFAsomo'qS'Pe'ﬂ“‘)mb“tane“'m"'c 2a|2b 1a 1a|1b|1a|2b| 22| 12| 12] 12| 12 1a|1a|1a| 1a 1a|1a|2a|2a| 1a] 1a[85%
aci
NISTPFAS003085 - Pentafluorosulfide 2a| 20022 2b|20|2a|2a|20| 20| 4 |2a|20] 22 2b|2c|2b|20]2a2a] 2 2b | 2a| 2a| 2a |85%
perfluorooctane sulfate
MISTPFASO03086 - Pentafluorosulfide
2b @2b 4 |2b|2b|2a|2b|2b| 4 |2b|3b| 4 | 22 2c|2b|2b|2b|2a] 4 |5a]|2b | 2a]| 2c | 2a |85%
perfluoronone sulfate
MNISTPFASO00009 - Perfluorobutylsulfomide | 2a| 2c 2a|3d|2b la|2c| 2a la 3b lajla|la|la|3ajl1af3d]2a]|2a|1a] 1a |81%
MISTPFASOO0708 - N-Ethyl-N-
. . 2a| 2c§2b 414 5b 3d|2bl 4| 4 |2b]|3b 2b|2c|3c| 2 414 Sa|5al| 4] 2a|81%
((tridecafluorohexyl)sulfonyl)glycine
NISTPFAS002629 - Perfluorododecanoicacid | 2a| 2c la|1a| 1a la|3d|3d|1af1a|1la]1a 3d|1afla]1a|3d 3b|2a|2a 1a |81%
MISTPFASOO3038 -
. ) 3d Bzb la|1la| 1a 2b|2b|2b|1a|1a]2a| 2a lalla|2c|1a|la]|1a|5a] 2a laf 1a |81%
Perfluorododecanesulfonic acid
NISTPFAS002637 - Perfluorooctanoic acid 2a]2b la la|1la 2b|2ajlajlajla]la lajlajlajla]la]1ia 2a laj 1a |78%
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Sample C - Soil extract
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:::ITPF“SM“'3'Pem"“mh“a"“”'f""'c 2a|2b|2a|2b|1a]1a|1a]1a|1a|2b|2a|1a[ 12| 12| 1222 1a|1a|1a]1a|1a|1a1a| 2a| 12| 1a] 1a |96%
MNISTPFAS002560 - Perfluorohexanesulfomide| 2a|3d | 2a|2b| 2a|2b|2b|2a|1a|2b| 2a| 1a la|2c|2a|la|1a|1a|1la|1a|2b|1a|5a| 2a la 1a |93%
MNISTPFAS003041 - Perfluorooctanesulfonic
acid 2al|3d|2b|2c|1a|la|la|la|1a|2b|2a|1la|la|1la]| 1a la|la|1la|la|1a|la|la]|2a|1la|1a] 1a|93%
MISTPFAS002559 - Perfluorooctanesulfomide |2a|2c | 2a|2b|1a|1a|1a|1b|1a|2b| 2a]| 1a] 1a 1a la|1a|1a|la|2c|1a|1a]|2a|1a| 1a] 1a |89%
NISTPFAS003042 - Perfluoroheptanesulfonic
acid 2a|2b|2a|2b|1a|1la| 1la la|2b| 2a|1la| 1la 1a la|la|la|la|la|1a|la|1la]|2a|2a| 1a] 1a |89%
MNISTPFAS003044 - Perfluoropentanesulfonic
adid 2al|2b|2a|2b|1la|3d|la|5a|1la|2b|2a|1la|la|1la] 1a lal|la|1la|la|2a|1la|3b] 2a la 1a |89%
MNISTPFASOO0878 - Perfluorohexane
3d|2a|2c|2a| 4 |2b|3c|2a|2b|2b| 4 |2a|2b]| 2a 2alla|2a|l1a|2a|1a|5a|2b l1a] 1a |85%
sulfomido amine
NISTPFASD02630 - Perfluoroundecanoic acid 2a|l2b|2a|l2b|la|2b|la|lb|l1a]|2b|3d]|1la]|la]|la] la lajla|1la] 1la la]2a|la] laf 1a |85%
NISTPFASD02632 - Perfluorodecanoic acid 2a|2b|2a]|2b]| 1a la|ilb|1la|2b| 2a]la|la]la| la lajla|la]la|la la]2a|1la] laf 1a |85%
MNISTPFAS002643 - Perfluorohexanoic acid 2al3d|2a|2c| 1a la|ib|1la|2b|2a]|la|1a|la|1a| 4 |1a|1a|1a]|1a] 1a 1a 2a lal 1a |85%
:::ITPF“SMEHE'Pe"""c'mdem“es"'f”"": 2a|3d|2a|2b|1a1a[1a 1a|3d|2a)|1a]1a|1a[ 1a 1a|1a|1a]1a|2c|1a 2a|1a|1a] 1a|85%
MISTPFAS003040 - Perfluorononesulfonicacid| 2a|3d | 2a|2b| 1a 1a la|2b|2a|1la|1la|1a] 1a 2b|1al1a|1a|1a|3b]|1a 2a|2b| 1a] 1a |85%
N'ZTPFASOG3M5'Perﬂ“m’b“tane“'m"'c 2a[2b|2a]2b| 12 1a|1b|1a|2b| 22| 12| 12] 12| 12 1a|1a|1a| 1a 1a|1a|2a|2a| 1a] 1a[85%
aci
NISTPFAS003085 - Pentafluorosulfide 2al2n | 2a 2b|20|2a|2a|20| 20| 4 |2a|20] 22 2b|2c|2b|20]2a2a] 2 2b | 2a| 2a| 2a |85%
perfluorooctane sulfate
MISTPFASO03086 - Pentafluorosulfide
2b | 2b 4|2b|2b|2a|2b|2b] 4 |2b]|3b]| 4 | 22 2c|2b|2b|2b|2a| 4 |5a]|2b | 2a| 2c ] 2a |85%
perfluoronone sulfate
MISTPFASO00009 - Perfluorobutylsulfomide 2al2c|2al2c|2a|3d|2b la| 2c| 2a 1a 3b la|la]la|la|3a]|1a|3d]|2a]2a]1a] 1a|81%
MISTPFASOO0708 - N-Ethyl-N-
. . 2al2c|2b|2b]| 4 | 4 5b 3d{2b| 4| 4 |2b|3b 2b| 2c| 3c| 2c 41 4 5a|5a| 4 | 2a|81%
((tridecafluorohexyl)sulfonyl)glycine
MISTPFAS002629 - Perfluorododecanoicacid |2a]2c|2a]|2b|1a|1a] 1a 1a|3d|3d|1a| 1a]1a] 1a 3d|1a|1a|1a]3d 3b|2a|2a 1a |81%
MNISTPFASO03038 -
B ] 3d[2b|2b|1a]1a| 1a 2b)2b|2b)1lalla]2a| 2a lajla|2c|la|la|la|5a| 2a laj 1a |81%
Perfluorododecanesulfonic acid
MISTPFAS002637 - Perfluorooctanoic acid 2a|l2b|2a]2c| 1a la| 1la 2b|2a]l1a|1a|1a| 1a lajla|la]la|la|1la 2a laj 1a |78%

Benjamin J. Place et al. 2024
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Identification Result

Sample Positive Match Negative Match Total
A 9 40 49
B 44 57 101
C 29 105 134

® Our laboratory [DIMO003] was the only one which successfully reported
100% of the analytes in all three tables.

® Our three-pronged approach gave comprehensive identifications without
excess false positives.

NIST Internal Report 8544 Per- and Polyfluoroalkyl Substances —Non-Targeted Analysis Interlaboratory Study Final Report, Benjamin J. Place et al. 2024
(https://doi.org/10.6028/NIST.IR.8544)
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Conclusion

 We developed a non-target screening method for PFAS
* Participated in the NIST interlaboratory study

* Method uses three complementary approaches

* Merging of matches and quality checking

* Assignment of identification confidence level :

NIST Library Matches ] NIST Suspect List Matches FluoroMatch Matches

* Favorable results in interlaboratory study

Merged List

[ Final Detected List ]
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