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PFAS Analysis - Turning Complexity Into Confidence

Detecting PFAS
Monitoring Risks Through Analysis 
Per- and polyfluoroalkyl substances (PFAS) are a large group 
of synthetic chemicals that have been used in industrial and 
consumer products since the 1930s. These chemicals are used 
to make products that resist heat and chemical reactions and 
repel oil, stains, grease, and water. PFAS have a detrimental 
impact on both the environment and public health. 

Unfortunately, PFAS are Here to Stay
PFAS all contain bonds between carbon and multiple fluorine 
atoms, one of the strongest known.  This property makes these 
chemicals highly resistant to environmental degradation, thus 
earning them the nickname "forever chemicals.

Perfluorooctane Sulfonic �Acid (PFOS)

Perfluorooctanoic �Acid (PFOA)
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PFAS are Everywhere
PFAS are a group of nearly 15,000 synthetic 
chemicals. Due to their widespread use, release, 
and unsound disposal, these chemicals have 
been detected virtually everywhere, including 
soil, surface water, the atmosphere, the deep 
ocean, and even human tissues. 

Contamination in drinking water is a problem 
because PFAS are water-soluble, highly mobile, 
and can migrate into surface soils, leach into 
groundwater and surfaces, ultimately making 
their way into drinking water and the food chain.
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From Discovery to Scrutiny: 
A Timeline on PFAS
PFAS are a environmental pervasive issue and their analysis helps us learn from our past to protect our future. Widespread testing and investigation of 
these environmental contaminants is leading to greater awareness, regulatory actions, and their removal from commercial products.
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Analytical Methods for Detecting PFAS

WASTEWATER
TREATMENT

INDUSTRY

LANDFILLMunicipalities draw from 
ground and surface water 

Industrial emissions include chemical 
manufacturers which release PFAS 
during during thermal treatment of 
waste and as products of incomplete 
combustion (PICs)

Wastewater leaches into 
ground and surface water, 
contaminating drinking 
water sources

Landfill gas emits PFAS into the air, 
and waste products containing PFAS 
leach into ground and surface water

AGRICULTURE

PFAS make their way through various industrial operations and ecosystems to enter the human food chain. Therefore, detecting PFAS is 
the first step in mitigating risks to health and to the environment. In the diagram below you will see many of the regulatory methods 
available to do so.

Air Emissions and Wet Scavenging

Health Concern: Treatment plants 
not designed to remove PFAS return 
contaiminates to surface water

Health Concern: Consuming 
fish containing PFAS

Health Concern: PFAS contaminated 
biosolids are used as fertilizers

Health Concern: Foams used at 
airports and military bases leach 
into surface and ground water

Health Concern: Crops take in PFAS 
from rain and ground water

CITIES

AND TOWNS

Non-potable Water: 
EPA 8327, EPA 1633, 
ASTM 7979

Drinking Water: EPA 533, 
EPA 537.1, prEN17892:2022,
NPDWR

Soil: ASTM 7968, 
EPA 1633

Drinking and Non-potable 
Water: ISO/DIS 21675, DIN 
38407-42

Air: OTM-45, TO-15 
(Modified), SW-846 
Modified Method 5

PFAS ANALYTICAL
METHODS

Bio-accumulation in areas around 
production sites

Bio-accumulation of PFAS 
in plant origin foods

PFAS make their way through various industrial operations and ecosystems to enter the human food chain. Therefore, detecting PFAS 
is the first step in mitigating risks to health and to the environment. In the diagram below you will see many of the regulatory methods 
available to do so.
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Increasing Our Understanding 
Through Analysis 
Detection and quantification of PFAS informs future decisions on how to 
best protect both environmental and human health. 

For regulatory and contract testing labs performing PFAS analysis that  
want to achieve compliance, reduce instrument maintenance, increase 
laboratory efficiency, and futureproof against evolving complex matrix 
requirements, our LC/MS/MS systems provide compliant and robust 
performance for complex matrices. The StayClean™ and HSID™ 
technologies help reduce ion source contamination while supporting lab 
efficiencies with uptime from reduced source cleaning.

QSight® Triple Quad LC/MS/MS

http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/uk/category/liquid-chromatography-mass-spectrometry-instruments
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Learn about a fast and robust 
method for the analysis of all 
analytes listed in EPA Method 8327.

Discover an excellent system for the 
application of EPA Method 537.1 
with ample sensitivity to measure  
all analytes.

Explore an optimized approach for 
the analysis of perfluoroalkyl and 
polyfluoroalkyl substances in aqueous 
samples by EPA Method 1633.

Discover an excellent method for 
determining trace amounts of PFOA 
and PFOS in drinking and surface 
water samples.

Discover a comprehensive solution for 
the analysis of PFAS in drinking water by 
large volume direct injection, following 
EU Drinking Water Directive 2020/2184.

This study, in collaboration with the 
University of Maryland, reports results 
of the validation of EPA Method 1633 
for aqueous matrices.

Advance Your Knowledge
Our Application Team helps labs face changing regulations by providing scalable, validated method implementation. The following application notes provide 
valuable insight into the performance, abilities, and applications of our solutions when testing water, soil, and other environmental elements for PFAS. 

Introduction
Per- and polyfluoroalkyl substances (PFAS) are  
man-made chemicals that have been widely used 
over the past 60 years in commercial and industrial 
products such as fire-fighting foams, water 
proofing treatments in clothing and furniture, 

household items, nonstick cookware, and paper.1-3 PFAS are carbon-chain based compounds of different 
chain lengths where at least one, or all, of the hydrogen atoms are replaced with fluorine atoms.2 Owing  
to the strong covalent C-F bonds, PFAS are thermally stable, chemically stable, and resistant to degradation. 
As a result of their unique physicochemical properties and potentially bioaccumulative capabilities, PFAS 
have been identified as persistent organic pollutants and considered contaminants of concern to human 
health and wildlife.4,5 Recently, the effluent of domestic and/or industrial wastewater treatment plants 
(WWTPs) has been recognized as one of the main contributors to PFAS found in natural waters.6 

The United States Environmental Protection Agency (US EPA) recently validated SW-846 Method 8327  
for the analysis of PFAS in four non-potable aqueous matrices (reagent water, groundwater, surface water, 
and wastewater effluent) using external standard calibration and liquid chromatography/tandem mass 
spectrometry (LC/MS/MS).7

In this application note, we discuss the development of a fast and robust method for the analysis of all 
analytes listed in EPA Method 8327 (see Table 1) using a PerkinElmer QSight® LX50 ultra high-performance 
liquid chromatography (UHPLC) system coupled with the PerkinElmer QSight 220 triple quadrupole  
mass spectrometer. The results demonstrate that all PFAS analytes listed in EPA Method 8327 can be 
determined reliably by the QSight 220 LC/MS/MS system, with good recovery and precision at low limits of 
quantification (LLOQs) in reagent water, wastewater, downstream, and upstream surface water samples.

Analysis of Perfluoroalkyl and 
Polyfluoroalkyl Substances by  
EPA Method 8327 Using the  
QSight 220 UHPLC/MS/MS

Liquid Chromatography/ 
Mass Spectrometry 

A P P L I C A T I O N  N O T E
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Introduction
Per- and polyfluoroalkyl 
substances (PFASs), or 
Per- and polyfluorinated 
compounds (PFCs), 
represent a group 
of anthropogenic 

chemicals that have been produced and widely used in industrial applications and consumer 
products since the 1950s. The unique physical and chemical characteristics of these compounds 
(highly stable and resistant to degradation), along with their ubiquitous use, have led to the 
accumulation of PFAS in the environment, with growing concern of human exposure to these 
chemicals.1-3 Among PFASs, perfluorooctanesulphonic acid (PFOS) and perfluorooctanoic acid 
(PFOA) have been the most prevalent in the environment, and have thus attracted the most 
attention. Exposure to these chemicals in the United States and Europe is mainly from legacy use 
of PFAS containing products which are persistent in the environment. PFOA and PFOS have been 
found around the world in different water resources, including drinking, surface, ground and 
waste water.1-6 High concentrations of PFASs were reported in water near crash and fire training 
military bases.7 As PFAS production shifted from Western to Asian countries, such as China, 
increased amounts of PFOS and PFOA were detected in water samples collected from rivers and 
coastal drain outlets around the Bohai Sea, China.8 

A Simple and Sensitive Method for 
Rapid Determination of PFOA and 
PFOS in Water Samples by Direct 
Injection UHPLC/MS/MS

Liquid Chromatography/ 
Mass Spectrometry

A P P L I C A T I O N  N O T E

Authors:
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Introduction
Per- and 
polyfluoroalkyl 
substances 
(PFAS) are a 
group of man-
made chemicals 
that have been 

used in a wide variety of industries around the world since the 1940s.1,2 This 
includes equipment used to package and process foodstuffs, commercial 
household products like nonstick cookware and cleaning products, and industrial 
goods such as automotive lubricants and electronics, among numerous of other 
applications.3-6 Perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid 
(PFOS) are the two most extensively produced and studied of these chemicals. 
Originally considered biologically inactive, more in-depth research has revealed 
their toxicity to humans and wildlife alike. Furthermore, many of these chemicals 
are incredibly stable in the environment and the human body, meaning they are 
resistant to breaking down and can accumulate over time.7,8

Analysis of Perfluoroalkyl and 
Polyfluoroalkyl Substances 
in Drinking Water: Validation 
Studies of EPA Method  
537.1 Using the QSight 220  
UHPLC/MS/MS

A P P L I C A T I O N  N O T E

AUTHORS

Jason Weisenseel 
Michael Costanzo
PerkinElmer, Inc. 
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Liquid Chromatography/ 
Mass Spectrometry
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Consumables Built for  
Your Instruments
For laboratories performing PFAS analysis, reliable consumables 
are a must. Give your laboratory the benefits of cutting-edge 
instrumentation, consistently excellent consumables, and the 
industry's largest, most trusted service and applications  
support network.

Chromatography Consumables Catalog

LC-MS Consumables

https://www.perkinelmer.com/libraries/CAT-Chromatography-Consumables-Supplies-Catalog-204316
https://www.perkinelmer.com/category/lc-ms-consumables
http://www.perkinelmer.com/contactus
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Increase Productivity,  
Reduce Downtime
Imagine… an instrument in your lab is down unexpectedly and samples are piling up. 
With no ability to complete your analyses and keep your lab running efficiently, you are 
left needing help. 

We have all been in this position. That is why we provide dependable laboratory service 
and support coverage across a complete portfolio of plans that works with you to 
address your unique needs and keep your lab up and running with confidence. 

We offer you expert service, specialized training, and professional application and 
software support. With the quickest response times and highest first-time fix rates, our 
field service engineers, technical service, and research and development teams are here 
at your disposal to ensure maximum uptime.

You need your instruments to be reliable and running with minimal downtime, and you 
want flexible service agreements that are easy to comprehend. We understand, and we 
are here to help.

Feel secure in maintaining PerkinElmer equipment.

Our plans are designed to:

 Optimize for uptime

 Ensure laboratory productivity

 Ensure critical maintenance requirements are not compromised

 Keep you compliant with regulatory standards

Our service plans guarantee a rapid response from our dedicated world-class engineers 
who are recertified on an ongoing basis to ensure top-notch results, even in the most 
complex laboratory environments.

http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/product/perkinelmer-instruments-support-services-onepkiins
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Helpful Links and Information

Environmental Testing Solutions

SCIENCE MAKES
A WORLD OF DIFFERENCE

Drinking Water Analysis Solutions

TAKE A SIP OF PURE 
COMPLIANCE

Environmental Testing Solutions Brochure

Soil Testing Solutions Brochure Outdoor Air Monitoring Solutions Brochure Drinking Water Analysis Webinar Series

Microplastics Analysis Brochure Drinking Water Analysis Brochure

Soil Testing Solutions

WHAT’S BENEATH

MATTERS
THE SURFACE

BREATHE OUT COMPLEXITY  
BREATHE IN COMPLIANCE

Outdoor Air Monitoring Solutions

This content will help you discover simple, effective solutions to help your lab meet new and evolving testing needs.

https://www.perkinelmer.com/uk/libraries/bro_environmental-testing-solutions
https://www.perkinelmer.com/libraries/bro-333063-soil-analysis-solutions
https://www.perkinelmer.com/libraries/bro_outdoor_air_monitoring_solutions_014087a_02
https://www.perkinelmer.com/libraries/fly-433250-water-webinar-series
https://www.perkinelmer.com/libraries/bro_drinking_water_analysis_solutions_brochure
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For more information on our PFAS Analysis Solutions, visit www.perkinelmer.com/pfas

For a complete listing of our global offices, visit www.perkinelmer.com/ContactUs
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