
Monitoring of PFAS by LC-QTOF: 
Streamlined Workflow for the Non-research 
Environmental Laboratories

August 1st , 2023

Ethan Hain, PhD

Ruth Marfil-Vega, PhD



Today’s presentation

2

1. HRMS for non-R&D labs

2. Experimental plan

3. Results

4. Take-home messages

5. Q&A

Q&ATake-HomeResultsPlanHRMS



HRMS for the non-research labs
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• High resolution mass spectrometry (HRMS) 

instruments are the best tool for analyzing 

unknown and suspected PFAS; 

• Data processing required for extracting 

meaningful results has traditionally been 

the bottleneck of analytical workflows: 

 Non-research laboratories: 

• quick turn-around times are required 

• HRMS experts may not be present

Easy workflows 

that enable 

screening and 

quantitation are 

essential 



LCMS-9030 and LCMS-9050
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PFAS and the quest for sensitivity
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PFAS and other parameters of interest
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All LCMS manufacturers offer instruments designed to achieve different sensitivity

QTOF
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• Polarity Switching (fast)

• Acquisition Rate (fast)

• Mass accuracy (stable long term) 

(*)LCMS-9050: pol switching 800 ms; 200 Hz (200 MS/MS spectra per second)
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Experimental plan
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Goal: To validate an accessible workflow for the analysis of known and suspected PFAS, 

  using targets included in EPA 1633 as reference. 



Experimental plan
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Goal: To validate an accessible workflow for the analysis of known and suspected PFAS, 

  using targets included in EPA 1633 as reference. 

 

Step 1 – Library creation and curation

Step 2 – Suspects screening

Step 3 – Quantitation
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LabSolutions and LabSolutions Insight 

Explore software were used to acquire 

and process the data



Library Creation and Curation
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1. Acquire MS1 scan of EPA 1633 Standard Mix to identify precursors and RT

2. Acquire MS/MS spectra to create library entries:

• CE 5-55 V 

• CE 15-65 V

3. Library curation:

1) With Assign: 

• confirm all fragments match theoretical fragmentation, and 

• realign fragmentation pattern

  Other open-source resources can be used for fragmentation matching 

2) With Explore: confirm m/z of fragments, precursor and RT
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Suspects Screening
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• EPA 1633 standard mix spiked into ground water, known to be contaminated with several 

classes of organic compounds

• Data acquired using Data Independent Acquisition (DIA) mode

• Results evaluated against the in-house curated library

Q&ATake-HomeResultsPlanNon-R&D



Targets Quantification
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• Based on EPA 537.1 

• Comparison of LCMS-9030 and LCMS-8045



Results – PFAS Library Creation and Curation 
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Structure of 
the 

highlighted 
library 

compound
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Library 
information:

CAS #, 
formula, RT, 

and CE spread

MS/MS 
spectrum of 

the 
highlighted 

library 
compound



Results – Suspects Screening After running Library Search
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Sample information such as file 
names, sample names, sample 

type, and flags are shown in the 
sample list.
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Library Search



Results – Suspects Screening
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Compound details of the 
highlighted compound, including 
chromatogram, theoretical (top) 

and actual (bottom) MS and 
MS/MS spectrum and structure.
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Results – Suspects Screening
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The Assign 
function can be 
used to search 
ChemSpider or 

PubChem based 
off the acquired 

mass or a 
formula.

Q&ATake-HomeResultsPlanWhy?



Results – Suspects Screening
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The compound table 
shows the name, 

formula, theoretical 
and acquired 

precursor m/z, mass 
error, many more 
compound specific 

parameters.
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Results – Suspects Screening
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Acquired MS/MS 
spectra are 

compared, and 
fragments are 
assigned with 

relevant 
structures and 

formula.
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Results – Suspects Screening

20Q&ATake-HomeResultsPlanWhy?



Results – Suspects Screening
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Results – Suspects Screening After reviewing Library hits
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Library Similarity Index: >75% (88-100%), and alignment of fragmentation pattern
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Mass accuracy ±2 ppm RT diff < 0.06

All PFAS listed in EPA 1633 were identified by comparing results against the in-house 

developed library, and when reprocessing samples in an untargeted analysis workflow



Results - Quantitation
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Results - Quantitation
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25 ppt P&A Avg Std Dev %REC %RSD

PFBS 23.7 1.80416 107 7.6

PFHxA 29 1.38519 116 4.8

HFPO-DA 80.4 5.89465 129 7.3

PFHpA 27.6 2.16336 110 7.8

PFHxS 25.9 3.72591 113 14.4

ADONA 46.2 2.80041 185 6.1

PFOA 28.7 1.65379 115 5.8

PFOS 21.7 4.99594 94 23.1

PFNA 28.2 1.78411 113 6.3

9Cl-PF3ONS 28 1.68409 121 6

PFDA 25 1.56208 100 6.3

N-MeFOSAA 29.2 3.31232 117 11.3

N-EtFOSAA 25.9 6.11145 104 23.6

PFUnA 24.4 1.88443 98 7.7

11Cl-

PF3OUdS
44.5 2.93683 189 6.6

PFDoA 22.1 1.43221 88 6.5

PFTriA 22.8 1.44296 91 6.3

PFTreA 22.8 1.54577 91 6.8

Avg Std Dev %REC %RSD

25.6 0.62923 115 2.5

25.6 1.009 103 3.9

67.2 2.45917 108 3.7

26.4 0.95392 106 3.6

26.4 1.09444 80 4.1

39.7 1.28787 159 3.2

25.1 0.61854 100 2.5

25.8 0.7969 112 3.1

25.7 0.93568 103 3.6

27.7 0.80942 119 2.9

23.4 0.68554 94 2.9

31.4 1.74514 126 5.6

34.8 1.90454 139 5.5

24.1 0.87477 96 3.6

46 1.8548 196 4

23.5 0.66533 94 2.8

24.4 0.91626 98 3.8

25.2 0.72595 101 2.9

LCMS-9030 LCMS-8045Comparable LOQs and Precision and 

Accuracy between QTOF and Triple 

Quadrupole
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LOQ



Take-Home Messages
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• Highly reliable workflow for the targeted and suspect screening of 40 
common PFAS was demonstrated in clean and environmental matrices, 
including:

• High mass accuracy and 

• Low retention time differences

• The presented workflow for suspect and target screening workflows, 
including quantitation, is easily manageable and transferrable between 
platforms (LC-MS/MS and LC-QTOF) in non-R&D laboratories.
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ADDITIONAL RESOURCES

Literature library

NTA Software Tools

Online Databases 

and Libraries

Events and organizations

Mass Spec vendors

REFERENCE CONTENT

Study design

Data acquisition

Data processing and analysis

Data outputs

QA/QC metrics

Glossary

https://nontargetedanalysis.org/

Study Planning Tool – in preparation

https://nontargetedanalysis.org/


Access the website

of the Best Practices and 

Publications for Non-Targeted 

Analysis (BP4NTA)

workgroup

Become a member 

of BP4NTA

For more information, reach out to the current BP4NTA Chairs at:

 

Ruth Marfil-Vega: rmmarfilvega@shimadzu.com 

Christine Fisher (O’Donnell): christine.odonnell@fda.hhs.gov 

And get access to the monthly meetings and webinar series 

(3rd Tuesday of the month, 12 pm EST)

mailto:@BP4NTA
https://www.facebook.com/groups/bp4nta
mailto:rmmarfilvega@shimadzu.com
mailto:christine.odonnell@fda.hhs.gov
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For any questions, contact:

Ruth Marfil-Vega, PhD

rmmarfilvega@shimadzu.com

For more information, visit:

www.OneLabOneEarth.com

Connect with us:

Twitter - @shimadzussi

Instagram - @shimadzussi

LinkedIn - /company/shimadzu-scientific-instruments/

YouTube - @ShimadzuScientificInstruments

Q&ATake-HomeResultsPlanWhy?

mailto:rmmarfilvega@shimadzu.com
http://www.onelaboneearth.com/
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBG3q90_V1-WJV7CgH_CW4BTNLL8fBcD-N38JF9fjc1M5W8KBjln60jfFSW1qTm3D7TKM98W1YYtjq5m04tnN40bJ7-H_QT5W8WtrQ78yySM9W4V9GZs6HgB32W8J2TnX6mxzXLW7QHnzc5YGbkcW4m110C56WzFyN6jHLX2mNQ_DVVtrT4454kk9W6MJSh82t8f-YW1D2wrb9jqvX2W3bDpBX8MGSqnW7Kks-T1nkMZLW61vs0x8896RwW8RPQkJ43l5zpW4Gv9mL8fHjN5W2BR19J3Vv209W32wscT78_lyzW9kypR-7drg9pW4DZ_P57Q2VtRN7q5q30WynyjW8JYSxw88qg79W3l8kYS4Kt3cPW6bt1g_5RsbHpW2XsFfR1NKhczW6P-k6g215TNK37Mc1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KzN3q905V1-WJV7CgW1TW91lb4t9bpMV1VchvwB6mCLX-N8jJs744pYC3W748lCm3kGrpWN4hRtLTnm0CKN7nlsCmfrHvqW6xJqC69kCzTbVt2h5Y7J4-6JW8Z3l7j87fWkmVcYLpD5s_tP-W7LFT7922ZKn1W5FMBXn7lQ_jQN1gRfMgWJZqSW5JWnXt5_zjqLW3lq2lB2YdBQ6Vc1FH849VnNYN4BfYdqRV9SPW415Qhh2fPWM1N61jPlc6swHqN8SyQRM-l0zrW8-3Z1H8bWGbDW8nrcdh6pVrNlW8VlVMV2Jqd-TVPN64L13pCTT3cgx1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KBm3q90JV1-WJV7CgMdbW5wcCgr7h-Qk0W7Z4vg8292G9fW2sZ29R83jsQwW4Jfl1z883dSxW5RLtNl6KDy0qW2dKHhR3vYt_7W8_MpBY39QPD7W8KnPCh226BCTW5S6HwY8hsPJwW2N1P2t293xhCM_LpskdSqvZW6SB0P82_xh5qW4xC_9R91pbPQW3SBR6-4tSNLBW1ZxD3B278mt1W1fnzqB3l4CsVW1Z_2QP5H_LRmN2RyC71hsPw-V_J8__77lYvTW5m1z2W4ZjR6MVqHF3d73ggQnW1jBfqk3XlBhDW98zDYz3f6s1RW2Z-Tf27k0spvW2mxyV_4-DcnCW71B5LN7qPZJhW2swxLS2Hk8fJW6ywSJ27PQM993b9j1
https://czhzq04.na1.hubspotlinks.com/Ctc/RI+113/cZhzQ04/MVDbmPfclzhW12xyz57jl7vwW93kvSZ4WLJ8vN861KB33q90pV1-WJV7CgJPTW4H_lr31F5bcqN55LbNch-M2xW7n376y68ClCwW6W1J8g6yQ2rLW5n0jcs7RZL7FW1HNCn44b2MgNVTshtP7rMQhKVp_1J16kK8bvW6bNy-q3J8s2-W5HcM-13LnJcRW37md0P6918pDVpzjf525XZWgW2b7cNw3kh_VcW8GJv7x86vGrCN6TrBfCrHB-wVrkT1l6mBFxTW3z4WHt2Bv04WW8wpFnG6VrClnW47QSRx2pRNJRW4lNPH15g9vmhW4zHpbm8Smqr8W3v67QB774b1jW1s5HMH3tPlYhW2HYz0X3xzJv9W8Tz1bT20jN6SW8whXF55yJdnf3gqc1

	Slide 1: Monitoring of PFAS by LC-QTOF:  Streamlined Workflow for the Non-research Environmental Laboratories
	Slide 2: Today’s presentation
	Slide 3: HRMS for the non-research labs
	Slide 4: LCMS-9030 and LCMS-9050
	Slide 5: LCMS-9030 and LCMS-9050
	Slide 6: PFAS and the quest for sensitivity
	Slide 7: PFAS and other parameters of interest
	Slide 8: Experimental plan
	Slide 10: Experimental plan
	Slide 11: Library Creation and Curation
	Slide 12: Suspects Screening
	Slide 13: Targets Quantification
	Slide 14: Results – PFAS Library Creation and Curation 
	Slide 15: Results – Suspects Screening  After running Library Search
	Slide 16: Results – Suspects Screening
	Slide 17: Results – Suspects Screening
	Slide 18: Results – Suspects Screening
	Slide 19: Results – Suspects Screening
	Slide 20: Results – Suspects Screening
	Slide 21: Results – Suspects Screening
	Slide 23: Results – Suspects Screening After reviewing Library hits
	Slide 24: Results - Quantitation
	Slide 25: Results - Quantitation
	Slide 26: Take-Home Messages
	Slide 27: Acknowledgments
	Slide 28
	Slide 29
	Slide 30

