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PFAS workflow and analytical instrument

LC-MS/MS
Triple quad mass spectrometer

LC-HRAM
High resolution accurate mass

Q-orbitrap mass spectrometer
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Targeted analysis

Method Name PFAS Targets Sample Preparation Reporting Limits

EPA Method 537.1 18
SPE (250 mL drinking water);
reconstitute 1 mL 96% MeOH 0.53-6.3 ng/L

EPA Method 533 25
SPE (100-250 mL drinking water); 
reconstitute 1 mL 80% MeOH 1.4-16 ng/L

EPA 8327 24
5 mL water sample + 5 mL MeOH; filter; 
add 10 uL HOAc 10-50 ng/L

ASTM D7979-16 21 5 mL water sample + 5 mL MeOH; filter 1.5-107 ng/L

ASTM D7968-14 21 2 g Soil + 10 mL 50% MeOH + 0.1% HOAc; filter 2.4-258 ng/kg

LC-MS/MS Methods for Quantitation of PFAS
TSQ Series LC-MS/MS, Triple quadrupole MS
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Application note for PFAS analysis

Drinking water SoilNon-drinking water
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PFAS Analysis Kit
HPLC vials to do PFAS analysis

PEEK tubing assemblies and the trap column

PEEK tubing assemblies 
solvent bottle cap 

PEEK Tubing

PEEK Tubing

Replacing the wetted 
Teflon™ surfaces with 
comparable PEEK 
components and 
installing a PFOA 
trapping column.

Thermo Scientific™ PFC-free kit (P/N 80100-62142) 
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PFAS Delay Column to differentiate contributions
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Later eluting peak is artifact from LC system

MeOH Blank

1 ppb PFOA PFOA injected on 
analytical column

PFOA from 
LC system
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LC-MS/MS method for PFAS analysis 

Thermo Scientific™ VanquishTM

UHPLC system fitted with PFC-free 
kit and interfaced with Thermo 

Scientific™ TSQ mass spectrometer

LC-MS/MS Condition

SRM: Selected Reaction Monitoring
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Demonstration of low system background

PFAS LC-MS/MS chromatogram for a method blank sample
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Results: 18 Targeted PFAS in drinking water
Precision and accuracy (n=6) 

of PFAS in fortified drinking water

Peak  
number Analyte

Fortified  
Conc.  
(ng/L)

Mean  
Recovery  

(%)
RSD

Fortified  
Conc.  
(ng/L)

Mean  
Recovery  

(%)
RSD

1 PFBS 16.0 107 3.3 80.0 98.3 3.6
2,3* PFHxA 16.0 108 2.3 80.0 106 2.6

4,5* HFPO-DA 16.0 84.1 7.5 80.0 88.6 6.3
6 PFHpA 16.0 113 2.7 80.0 117 1.3
7 PFHxS 16.0 120 3.4 80.0 123 2.1
8 ADONA 16.0 117 2.5 80.0 121 1.1

9,10* PFOA 16.0 113 2.5 80.0 119 1.6
11 PFNA 16.0 114 2.9 80.0 118 2.1

12,13* PFOS 16.0 113 4.5 80.0 117 2.9
14 9Cl-PF3ONS 16.0 96.1 4.1 80.0 103 2.6

15*,16 PFDA 16.0 105 3.2 80.0 111 2.1
17*,18 NMeFOSAA 16.0 103 5.2 80.0 110 5.2

19 PFUnA 16.0 96.8 5.0 80.0 103 3.1
20*21 NEtFOSAA 16.0 100 9.9 80.0 104 2.3

22 11Cl-PF3OUdS 16.0 88.5 5.5 80.0 97.1 4.8
23 PFDoA 16.0 89.8 4.4 80.0 97.3 3.4
24 PFTrA 16.0 89.6 3.8 80.0 95.8 3.7
25 PFTA 16.0 89.0 4.8 80.0 98.1 3.3

All measured recovery and precision values surpass 
regulatory requirements 

Linearity over the range 0.1 – 100 ppb for PFAS compounds
R2 > 0.99 for all PFAS compounds

Linearity & Chromatogram
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Results: 24 Targeted PFAS in non-drinking water

Recovery were within the range of 70% to 130% as required, except for PFBA spiked at low level in wastewater.

Recovery test Linearity & Chromatogram
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Results: 24 Targeted PFAS in soil

Recovery were within the range of 70% to 130% 
for all PFAS target compound

Recovery test
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High Resolution & High Accuracy

Screening for unknown PFAS

Thermo Scientific™ Orbitrap Exploris™ 120 High 
Resolution, Accurate-Mass (HRAM) Quadrupole 

Orbitrap MS
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Acquisition mode

Q-Orbitrap

Full scan

TARGET 
QUANTITATION

TARGET 
QUANTITATION

+
TARGET AND 
NON-TARGET
SCREENING

+
RETROSPECTIVE 

ANALYSIS 

QQQ

SRM: Selected Reaction Monitoring

PRM: Parallel Reaction Monitoring
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• Increase the range of potential targets monitored

• Increase confidence in assignments

• Identify unknowns and emerging contaminants

• Retrospectively analyze data even when the sample no 

longer exists

Screening for unknown PFAS

Routine quantitative workflows and non-targeted analysis can be performed in a single analysis.

Full scan quantitation of target PFASs 

+   MS/MS confirmation

+   Screening for other contaminants

Thermo Scientific™ Orbitrap Exploris™ 120 High 
Resolution, Accurate-Mass (HRAM) Quadrupole 

Orbitrap MS
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Full scan quantitation of target PFASs 

HRAM Orbitrap technology provides equal or better quantitation in full 
scan as compared to traditional triple quadrupole techniques, with the 

additional capability to screen for unknown PFASs. 
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Identify unknowns and emerging contaminants

COMPOUND DATABASES 
AND SPECTRAL LIBRARIES

For complex samples with unknown amounts of other PFASs, utilization of Compound Discoverer software can 
reduce the data processing time and quickly show results
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Summary

TARGET QUANTITATION
• PFAS analysis following standard 

methods e.g. US EPA, ASTM

SCREENING OR 
UNKNOWN PROFILING
• Identify unknowns and emerging 

contaminants
• Retrospectively analyze data even 

when the sample no longer exists

LC-HRAM
High resolution accurate mass
Q-orbitrap mass spectrometer

LC-MS/MS
Triple quad mass spectrometer
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