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Perfluorinated compounds (PFAS or PFCs) are a large family of molecules consisting of varying

lengths of fluorocarbons chains with a functional group such as carboxylic or sulfonic acids

attached. They have been widely used for more than 50 years in various products, such as

firefighting foams, hydrophobic and nonstick coatings, or surfactants to describe few

examples. Their nature makes them particularly chemically inert and very resistant to

degradation in environment. Some PFAS are classified as persistent organic pollutants (POPs)

and are strongly associated with a variety of human disorders such as neurotoxicity, immune

deficiency, and cancer[1]. The recast of the Drinking Water Directive (EU) 2020/2184, which took

effect on 12 January 2021, includes a limit of 0.5 µg/l for all PFAS in European Union [2]. In the

USA, April 10th, 2024, EPA announced the final National Primary Drinking Water Regulation

(NPDWR) for six PFAS [3], establishing legally enforceable levels of 4.0 to 10 ng/L in drinking

water.

Solid phase extraction allows to purify and concentrate samples prior analysis that is

particularly important to reach low concentrations in complex matrices.

This application note describes an efficient solid phase extraction (SPE) method for the
cleanup and analysis of 30 perfluorinated compounds (PFAS) in river water and tap water.
The method relies on AttractSPE® PFAS cartridges to catch perfluorinated compounds in
water prior to their analysis by LC-MSMS. 
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Introduction
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Proceeding of the experiment

Sample preparation 
Four samples of 500mL of river water (Le Cailly river, Le Houlme, France) and four sample of
500mL of tap water (Le Houlme, France) were spiked with 30 PFAS at 4-400ng/L (detailed
concentrations table 3) to form the loading solutions. 500mL non-spiked river water and tap
water sample were also purified as a blank sample.

Table 1. List of the 30 tested PFAS.
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Purification with a 6 mL AttractSPE® PFAS – 200mg
cartridge with a 60mL reservoir and adapter

CONDITIONING/EQUILIBRATION
   15 mL 1% NH4OH in methanol1.
   5 mL 0.3M formic acid in water2.

LOADING
 500 mL of loading solution

WASHING
   *2x5 mL ultrapure water 1.
   *5mL 0.05M formic acid in 50/50
water/methanol (v/v)

2.

   Dry cartridge for 15 seconds by applying full
vacuum. 

3.

ELUTION
*5mL 1% NH4OH in methanol

Analysis
Add 25µL of acetic acid to the elution and
homogenize prior LC-MS/MS analysis. 

*Prior to washing/elution, rinse the walls of sample
container with the solution then pass through the
cartridge. For the elution step, also rinse the walls
of the reservoir prior passing through the
cartridge.

Conditions of analysis

During analyses, some analytes of interest are also likely to be found in mobile phase or LC
parts and tubing. These analytes concentrate at the front of the LC column during each
sample run, leading to the analysis of these interferences due to contamination. The
change of LC parts and tubing or the control of solvents purity are very expensive and time
consuming. Moreover, some contaminants may never be fully removed. The alternative
solution is the use of a delay column.
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A delay column is set between LC pumps and sample injection (Figure 1). It allows the
analytes of interest coming from the LC devices to concentrate at the front of the delay
column instead of LC column, while the analytes coming from sample injection will
concentrate directly on the LC column. This will lead to a longer retention time for the
analytes from LC device because it has to pass through the delay column first in addition
to the LC column whereas the analyte from sample injection has to only pass through LC
column (Figure 2). This solution is very easy to implement and is cost-effective.

Figure 2. Effects of a delay column on samples. A: Blank sample without delay column. B: Spiked sample
without delay column. C: Blank sample with delay column. D: Spiked sample with delay column.

Figure 1. Installation of Delay column for LC analysis
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Table 2. LC-MS/MS conditions of analysis.
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Table 3. Recovery obtained for tested analytes (ND : not detected)

Results

The analytes were simultaneously analysed by LC-MS/MS. The results obtained are
presented in the table below. 
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AttractSPE® PFAS has been successfully used for the enrichment and the cleanup of

30 perfluorinated compounds in river water and tap water. The method has shown

excellent performances with recoveries higher than 88% and 90% for 29 compounds in

respectively tap and river waters. MeFOSA has shown lower but acceptable

recoveries at respectively 77% and 66%. They all show an excellent repeatability. 

Furthermore, the use of SilactHPLC DELAY - PFAS as delay column prevent the

interference of PFAS generated by LC devices. Special attention must be paid to

check that the laboratory environment does not contaminate samples and lead to

false positives. Some simple precautionary steps are described in the application

note (e.g., the use of a delay column). For routine analysis, the use of internal

standards to correct the potential matrix effects and adsorption of the largest PFAS is

recommended.

References :
 Impact of Perfluorinated Compounds on Human Health, 2014 Academy for Environment
and Life Sciences.

1.

  http://data.europa.eu/eli/reg_del/2023/1608/oj2.
  https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas3.

Conclusion
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Product reference

AttractSPE® PFAS
Catalog number: PFAS-50.S.6.200 for 50 cartridges

SilactHPLC DELAY - PFAS - 50x2,1mm (5µm) Delay column for PFAS analysis
Catalog number: DELAY-PFAS-50.2.1 for 1 pc

http://data.europa.eu/eli/reg_del/2023/1608/oj
https://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas

