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US EPA Method 1633 has become the foundation 

method for analysis of PFAS in non-potable water matrices, 

soils, biosolids and tissues in the United States. The method 

consists of sample preparation using weak anion exchange 

(WAX) solid phase extraction (SPE) with graphitized carbon 

black (GCB) clean up. This application note is the second in a 

series demonstrating a comprehensive solution for 

performing the EPA 1633 methodology. The focus of this 

note is preparation and analysis of authentic water samples 

utilizing a prototype bilayer dual-phase SPE cartridge and 

LC-MS/MS method on an ACQUITY™ Premier BSM FTN LC 

System coupled to a Xevo™ TQ Absolute Tandem 

Quadrupole Mass Spectrometer.

Uncovering genetic clues 
to breast cancer chemo response

Waters
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Analysis of Aqueous Matrices using the Waters Xevo™ TQ MS

to become the foundational method for analysis of PFAS 

tissues.  At the time of writing this document, Method 
th

for each type of sample matrix included in the method.                 

calibration and quantitation. Required sample 
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remediation, but it covers such a wide range of matrices 

and compounds that its applicability is expected to be 

widespread.

This is the second in a series of application notes 

addressing sample preparation, analysis and method 

will focus on the preparation of authentic water samples 

Spectrometer.  The use of a combined WAX and GCB 

demonstrated on ground water, surface water, and 

Experimental
Sample Preparation

Samples discussed in this application note include 

ground water and surface water that were collected 

kindly provided by a municipal wastewater treatment 

high density polypropylene bottles. Samples were 

guidelines and holding times. Sample bottles were 

samples.

preparation instead of adding dispersive GCB into the  

sample for cleanup. Full sample preparation details are 

including a sample volume change and combining the 

dispersive GCB step into the SPE cartridge, as described 

instrument sensitivity of the Xevo TQ Absolute Mass 

Spectrometer. Reducing sample volume reduces sample 

shipping and storage costs, as well as allowing for faster 

sample preparation when loading half the volume of 

sample onto an SPE cartridge. Combining the GCB and 

WAX into the same cartridge provides the convenience 

and reducing the number of steps during sample 

preparation without compromising the method.

The calibration curve range for each analyte is listed in 

series.  All standards were obtained as mixes from 

Wellington Laboratories.
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LC Conditions

Gradient Table

MS Conditions

Data Management

Time min %A %B Curve

initial

.

.

.

LC system ACQ TY Premier BSM with FTN

Vials  L Polypropylene Screw Cap ials

Analytical column ACQ TY Premier BEH™ C  .  x  mm, .  m

Isolator column Atlantis™ Premier BEH C  AX .  x  mm, .  m

Column temperature  °C

Sample temperature  °C

PFAS it PFAS nstall Kit with OAS S WAX  mg

In ection volume  L

Flo  rate .  mL min

Mo ile phase A  mM ammonium acetate in water

Mo ile phase B  mM ammonium acetate in acetonitrile

MS system

Ionization mode

Voltage

Source temperature

Desolvation temperature

Desolvation o

Cone o

MRM method

Xevo TQ Absolute

ES Capillary

.  k

 °C

 °C

 L hr

 L hr

See Appendix for Full MRM Method details
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Results and Discussion
Recovery in Water Samples

outlined in the method are all met. One major 

dispersive GCB clean up step into the WAX SPE cartridge. 

untidy dispersive step.

More importantly, combining the GCB cleanup step into 

the SPE extraction saves valuable time in the laboratory 

during the sample preparation process. Additionally, 

less preparation steps allow for fewer opportunities 

for introduction of unintended PFAS sample 

contamination.

One of the important performance criteria that must be 

established in order to prove equivalence of this 
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all water sample types with the allowable recoveries in 

samples were easily within the recovery acceptance 

limits for each compound, and in all cases were 

demonstrates that even in the more complex water 

matrices, the cartridge has equivalent performance as 

Analysis of a Certified 
Reference Material

Accuracy of analysis is important for quantitating PFAS 

material for method performance without having to 

spike unknown matrix samples which can become 

complicated without a sample free from PFAS. 

replicate extraction and analyses of the Wastewater 

CRM. The dotted and dashed red lines indicate the 

The solid gray line represents the average experimental 

quantitated value determined during sample analysis. 

the allowable minimum and maximum concentration 

Analysis of PFAS in Authentic 
Water Samples

The LC gradient method was designed to provide a 

cholic acid interferences and PFOS.  Because cholic acids 

are produced to aid digestion, they can be present in 

large amounts in wastewater samples. 

successful separation of them from interference with 

PFOS. PFAS were detected in all samples, as highlighted 

of the sample preparation, analysis and data processing 
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replicates and the average calculated concentration is 

reported with associated %RSDs for the replicates. 

The ground water had the lowest detectable PFAS with 

nine PFAS detected above the limit of quantitation 

The surface water sample had a slightly larger range of 

range and concentrations of PFAS detected. A 

channels demonstrating the large cholic acid interference present 
in wastewater samples.
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Conclusion

indicating that the water treatment at this site is 

concentrations though, most of the PFAS were 

Sample preparation and analysis was performed for 

extraction and clean up in place of performing the 

extraction and clean up in two separate steps with 

dispersive GCB. This cartridge provides a better user 

experience and reduces time spent in the sample 

preparation step. All recoveries were within the 

Establishing and Assessing the Method. Waters Application Note. 

reference material processed and analysed using the 

Four types of water samples, varying in complexity, 
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