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Background – What are PFAS compounds?

• PFASs are Per- and PolyFluorinated Alkyl Substances.  Exclusively anthropogenic.

• Structures contain a hydrophobic perfluoroalkyl backbone and a hydrophilic end group

• Include a diverse range of compounds with a variety of chain lengths and end groups

aka - “Forever Chemicals”

Persistent in the environment
C-F bonds are very strong and do not break down

Health Concerns* https://www.atsdr.cdc.gov/pfas/health-effects.html

• Affect growth, learning, and behavior of infants and children
• Endocrine disruption
• Increase cholesterol levels
• Affect the immune system
• Increase risk of cancer
• Infertility 
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Background – What are PFAS compounds?

https://en.wikipedia.org/wiki/Firefighting_
foam

https://en.wikipedia.org/wiki/Landfill

o Drinking water

o Food chain – found in food, feed

o Most people have been exposed => found in blood

Bioaccumulation => PFAS compounds build up in biological systems over time

https://pfas-1.itrcweb.org/
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PFAS: Source and Exposure
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PFAS: Source and Exposure

https://www.sciencealert.com/ https://toxicfreefuture.org/
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Challenge to laboratory work 

CompTox Chemicals Dashboard (epa.gov)

• Need related standards from supplier to quantify

https://comptox.epa.gov/dashboard/chemical-lists/pfasmaster
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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
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LC-MS/MS Triple quad mass spectrometer

Analytical method Sample Preparation

PFAS workflow and analytical instrument

LC-HRAM High resolution accurate mass 

Q-orbitrap mass spectrometer

Sample

Soil sample

Aqueous sample
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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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Application note for PFAS analysis
Drinking water SoilNon-drinking water

LC-MS/MS 
Triple quadrupole 
mass spectrometer
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PFAS: Source and Exposure
• the United States Environmental 

Protection Agency (EPA) developed EPA 
Method 5374 for the Unregulated 
Contaminant Monitoring Rule (UCMR 3) 
program, which collects data for 
contaminants suspected to be present in 
drinking water but that do not currently 
have health-based standards set under 
the Safe Drinking Water Act (SDWA).5 

• In 2012, six PFASs were added to the 
UCMR 3 list to be monitored, including 
PFOS and PFOA using EPA Method 537. 

• In October 2015, occurrence data from 
the study was released. It is important to 
note that this is only a small fraction of 
the hundreds of compounds that can 
potentially exist in the environment, such 
as the multiple branched and 
polyfluorinated PFASs breakdown 
products that have been known to be in 
environmental waters.
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High Resolution & High Accuracy

Screening for untargeted PFAS

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

Orbitrap MS

Full scan quantitation of target PFASs 

+   MS/MS confirmation

+   Screening for other contaminants

Routine quantitative workflows and non-targeted analysis can be performed in a single analysis.
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Targeted quantitation & untargeted screening of 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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Targeted quantitation & untargeted screening of PFASs 
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Summary

PFAS, a global concern
• The vast uses of PFAS compounds has resulted in a great number of sources for these substances to enter 

the environment.

• Common modes of transport are runoff, especially with firefighting foams into water, or leachate from 

landfills, discharge from manufacturing processes or improper disposal. 

• Once in the ecosystem, plants, animals and humans are all exposed to PFAS.

• The C-F bonds in the PFAS molecule are very strong, 

which make metabolism of these compounds very difficult.

• PFAS bioaccumulates over time and causes various health concerns

• The detection and quantification of known PFAS and the discovery of unknown PFAS substances 

are important
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