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Detecting PFAS Forever Chemicals

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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Detecting PFAS Forever Chemicals

PFAS are Everywhere
There are more than 9,000 known PFAS 
compounds. 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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Detecting PFAS Forever Chemicals

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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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

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, ASTM 7979, 
EPA Method 1633 (draft)

Drinking Water: EPA Method 
537.1, EPA Method 533

Soil: ASTM 7968, EPA Method 
8327, EPA Method 1633 (draft)

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

Analytical Methods for Detecting PFAS
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 quantitation of PFAS informs future decisions on how to best protect 
both the environmental and human health. When analyzing samples, it can be 
challenging to meet stricter regulations that demand lower detection limits. In addition, 
PFAS interferences and their removal further increase the analytical complexity because 
of their ubiquity. When throughput and efficiency are paramount, the following solutions 
have been created to meet and exceed your goals.

The QSight Triple Quad 200 LC/MS/MS 
Our robust and reliable LC/MS/MS systems are ideal for environmental 
samples. QSight® triple quad systems consistently deliver the throughput and 
productivity you need in your analytical testing lab. 

The QSight Triple Quad 400 LC/MS/MS 
We've added the premier model to our QSight family: the high-performance 
400 series. This ready-to-implement solution has one of the most sensitive 
instruments and highest throughputs in the industry and the capability to test 
for the most challenging, complex samples. 

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.

Read about improved throughput 
for the analysis of perfluoroalkyl 
and polyfluoroalkyl substances in 
drinking water by EPA Method 533

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

This study analyzes PFAS in 
biological and environmental 
matrices to better understand their 
effect on the environment. 

Learn about a versatile and efficient 
direct inject approach to the analysis 
of 17 PFAS compounds in drinking 
and surface water samples. 

Advance Your Knowledge
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

Authors:

Tyrally Ordinario
Abir Khaled
Jingcun Wu
Feng Qin

PerkinElmer Inc. 
Woodbridge, Ontario, Canada

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

Growing health concerns regarding PFAS and their prevalence in consumer goods and the environment 
indicates a critical need to perform existing and upcoming regulatory methods efficiently and reliably 
on commercially available instrumentation. The United States Environmental Protection Agency 
(EPA) continues to update their Method 537.1 for analysis of PFAS in drinking water;9 however, EPA 
Method 533,10 a more inclusive method aimed at monitoring multiple short-chain PFAS that are 
difficult to measure by Method 537.1 is becoming more prevalent. EPA Method 533 is utilized for 
the determination of selected PFAS in drinking water by isotope dilution anion exchange solid phase 
extraction (SPE) and liquid chromatography/mass spectrometry (LC/MS/MS). Other published 
methods, including provisional EPA Methods 8327 and 1633, may be utilized for analysis of PFAS 
in more diverse matrices and sample types. This application note will focus on the validation of 
EPA Method 533, as well as the development of an improved version of this methodology using the 
PerkinElmer QSight LX50 Ultra High-Performance Liquid Chromatography (UHPLC) System coupled 
with the PerkinElmer QSight 210 Triple Quadrupole Mass Spectrometer. The results demonstrate that 
all the PFAS analytes listed in EPA Method 533 can be determined reliably by the QSight 210 LC/MS/
MS system, with good recovery and precision at low limits of quantification (LLOQs).

Improved Throughput for the 
Analysis of Perfluoroalkyl  
and Polyfluoroalkyl Substances 
in Drinking Water by 
EPA Method 533 

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

AUTHORS

Amanda Belunis
William LaCourse
University of Maryland Baltimore County
Baltimore, MD

Michael Costanzo 
Jason Weisenseel 
PerkinElmer, Inc., Shelton, CT

Liquid Chromatography/Mass 
Spectrometry

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:

Jingcun Wu 
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Feng Qin
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Ontario, Canada

Lizhong Yang

PerkinElmer Inc.  
Shanghai, China

Introduction 
Perfluorinated compounds (PFCs) or 
perfluoroalkyl surfactants (PFASs) are 
human-made chemicals which are normally 
used in surfactants, fire-retardants, nonstick 
cookware coatings, and coatings for paper 
packaging for over half a century.1, 2 In the 
last decade or so, PFASs have received lots 

of attention because they are highly stable and resistant to degradation in the environment. 
Reports of their occurrence in tap water, food or even human blood have led to concerns of 
their effect on human body as pollutants.3-6 Hence, analysis of PFASs in biological and 
environmental matrices is critical to understanding their fate, persistence and toxicity. 

Direct Analysis of 17 
Perfluorinated Compounds  
in Water at Low Parts-Per-
Trillion Levels by  
LC/MS/MS Workflow

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 (PFAS) represent 
a diverse group of synthetic 
fluorinated organic compounds 
that have been produced 
and widely used in industrial 

applications and consumer products since the late 1940s and early 1950s. Common applications 
of PFAS include their use as additives in fluoropolymer production, surfactants in numerous 
consumer products, fire-fighting foams, stain resistant coatings for furniture and carpeting, 
nonstick cookware coatings, lubricants, breathable waterproof fabrics, paints, shampoos, 
coatings for food packaging (fast food wrappers and boxes) and other materials. The 
unique physical and chemical properties 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 over human exposure to these chemicals.1-3 

Among PFASs, perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) have been the 
most prevalent in the environment, and have thus attracted the most attention. Various PFASs 
have been found around the world in different water resources including drinking water, surface 
water, ground water and waste water.1-6 High concentrations of PFAS were reported in water 
near crash and fire training military bases, likely owing to the use of aqueous film forming foam 
(AFFF) utilized as a fire suppressant.7 As PFAS production shifted from Western to Asian countries, 
such as China, increased amounts of PFAS were detected in water samples collected from rivers 
and coastal drain outlets around the Bohai Sea, China.8 

Rapid and Sensitive Analysis of 17 
Per-and Polyfluoroalkyl Substances  
in Water by Direct Injection with 
QSight 420 UHPLC/MS/MS

Liquid Chromatography/ 
Mass Spectrometry

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

Authors:

Jingcun Wu 

Feng Qin

PerkinElmer, Inc. 
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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. 
Shelton, CT

Liquid Chromatography/ 
Mass Spectrometry
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Consumables Built for  
Your Instruments
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

QSight Consumables

https://resources.perkinelmer.com/lab-solutions/resources/docs/CAT-2020-2021-Chromatography-Consumables-Interactive-Catalog-129565.pdf?_ga=2.226703453.1353294548.1621348609-2112175546.1602767917&_gac=1.206758183.1621371856.EAIaIQobChMIgvm06JDU8AIVdsiUCR1yCQnXEAAYASAAEgJvfPD_BwE
https://www.perkinelmer.com/category/qsight-lc-ms-ms
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Your Instrumentation Will Work as Expected, 
Every Time You Turn It On
OneSource Laboratory Services has built a complete suite 
of solutions that provide the knowledge, applications, 
services and human power today’s labs need, including 
uptime optimization, lab analytics and workflow solutions. 
Digital innovations give you access to real time reports 
that help you make informed decisions about your lab. 
And compliance issues are avoided with guidance from 
experts who have worked with companies like yours.

OneSource Services will ensure that your lab runs at 
maximum efficiency, returning time to your scientists to 
do what they do best.

  Asset Optimization

  Education and Training

  Multivendor Service

  Asset Location Services

http://www.perkinelmer.com/contactus
https://www.perkinelmer.com/uk/category/laboratory-services
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Helpful Links and Information

Environmental Testing Solutions

SCIENCE MAKES
A WORLD OF DIFFERENCE

ACCELERATE RESULTS
Proven Testing Solutions

IN EVERY ENVIRONMENT

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

Tools and Technologies for  
Environmental Analysis

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/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/fly-433250-water-webinar-series
https://resources.perkinelmer.com/lab-solutions/resources/docs/BRO-208385-30934-EnviromentalCapabilities-Interactive.pdf?_ga=2.188410536.1821930579.1649681319-1466181441.1616691673
https://resources.perkinelmer.com/lab-solutions/resources/docs/BRO-208385-30934-EnviromentalCapabilities-Interactive.pdf?_ga=2.188410536.1821930579.1649681319-1466181441.1616691673
https://www.perkinelmer.com/libraries/bro_drinking_water_analysis_solutions_brochure
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PerkinElmer, Inc. 
940 Winter Street 
Waltham, MA 02451 USA 
P: (800) 762-4000 or 
(+1) 203-925-4602
www.perkinelmer.com

For more information on our PFAS Analysis Solutions, visit www.perkinelmer.com/category/pfas

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