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Comprehensive Targeted Workflows
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PFAS

Per/Poly Fluoroalkyl Substances
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Terminology

Polyfluoroalkyl substance

ALL H atoms linked to C in alkyl 

chain are substituted with F

SOME (but not all) H atoms linked to 

C in alkyl chain are substituted with F

Perfluoroalkyl substance

10/1/2024



PFAS Classifications and Terminology

10/1/2024

Wang, Z et al. (2017). Environ. Sci. Technol. 51, 2508-2518.

>4000 PFAS compounds in commerce
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Current Standard & Consensus Methods Available
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Method Matrix Tested
No. of 

analytes

Sample 

preparation 

procedure

Quantification 

Technique

Sample 

(mL)/Injection 

(uL) Volume

Year

EPA 537 Drinking Water 14
Solid phase 

extraction

Internal standard 

correction
250/10 2008

EPA 537.1 Drinking Water 18
Solid phase 

Extraction

Internal standard 

correction
250/10 2018

EPA 533 Drinking Water 25
Solid phase 

extraction
Isotope dilution 250/10 2019 

EPA 8327
Surface water, Ground water, 

Wastewater influent and effluent
24 Dilute & shoot

External calibration 

(isotope dilution also 

allowed)

5/30 2019

EPA 1633 

(3rd Draft)

Wastewater, Soil, Biota, Sediment, 

Groundwater
40

Solid Phase 

Extraction 
Isotope Dilution 500/2 2022

ASTM 8421
Surface water, Ground water, 

Wastewater influent and effluent
44 Dilute & shoot

External calibration 

(isotope dilution also 

allowed)

5/30 2022

ASTM 7968 Soil and solids 21
Organic extraction 

with MeOH
External calibration 5g/30 2015

ISO/DIS 

21675:2019

Drinking Water, Sea water, Fresh 

water, wastewater (<0.2% solids)
30

Solid phase 

extraction

Internal standard 

correction
500/5 2019
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National Primary Drinking Water Regulations

October 1, 20246

4 ng/L! (4 ppt)
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PFAS Sample Prep & Analysis: Basic Workflow Overview
Address background and contamination issues with a robust workflow

PFAS LC/MS Workflow

Sample 

Preparation

HPLC Background 

removal

Delay ColumnPFC-free 

conversion kit

HPLC PFC-free 

Supplies
HPLC 

Columns

SolventsSPE/ QuEChERS

HPLC general 

Supplies

Quick connect

Stay safe caps

Vials & Caps

Sample 

Collection

Data 

Collection

Data 

Analysis

Data 

Reporting
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SLIMS - Automation of EPA Workflows for PFAS
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Dashboard & Reporting

Sample Management

Inventory Management

Workflow Execution
• Sample Prep

• Masshunter 

Integration

• Results Evaluation

October 1, 2024
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PFAS Analysis Workflow Consumables, Supplies and Hardware

Polypropylene AS Vials
(5191-8151, 5191-8150)

PFC-free kit (5004-0006)
PFC delay column (5062-8100)
Analytical column Eclipse Plus 

C18, 2.1 x 100 mm, 1.8 µm 
(959758-902)

PFAS MRM Database (G1736AA)

Wastewater
(500mL)

Centrifuge tubes

15 mL (5610-2039)

Vac Elut SPS 24
(12234003)

1290 Infinity II LC 
system

6495 triple 
quadrupole LC/MS

Bond Elut PFAS 
WAX 150 mg, 6 mL

(5610-2152)

SPE Adapters
(12131001)

Empty SPE tubes, 
60 mL (12131012)

Centrifuge tubes
 50 mL (5610-2039)

Carbon S
 (5610-2093)

Glass Wool, 
Silanized

(8500-1572)

Nylon Filters
(5190-5092)

Syringes
(9301-6476)

October 1, 2024
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Solid Phase Extraction – Bond Elut PFAS WAX

Specifically designed, developed and manufactured for PFAS applications

• Cleanliness

• Sorbent and cartridge formats compatible with all existing 
regulated methods

– EPA method 533 for drinking water

– EPA method 1633 (draft) for aqueous, solids, biosolids, and tissue 
samples

– ISO 21675:2019 for drinking water, sea water, fresh water, and 
wastewater

• Performance equivalent to other commercial cartridges

• Fits into Agilent’s existing PFAS workflows

October 1, 2024



5 µL; flowthrough injection mode20 µL; flowthrough injection mode

Improve peak shape and sensitivity of early eluting PFAS

New way to overcome strong solvent effects at high injection volumes

• New 1260 Infinity II 

Hybrid Multisampler 

(G7167C)

• Feed injection valve

• Allows dilution 

during injection

• Classic injection 

mode simulation by 

fast feed speed

5x10
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Counts vs. Acquisition Time (min)
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40 µL; feed injection mode at 10% feed speed
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The 6495 Triple Quadrupole LC/MS with iFunnel technology

Reliability & Robustness for 

demanding applications.

Born out of our drive for innovation and improvement, 

Agilent’s 6495 Triple Quadrupole LC/MS is an 

innovative, powerful, and reliable mass spectrometer 

for customer applications demanding the lowest limits 

of detection, sampling speed, and signal 

reproducibility. 

Experience the highest level of confidence with the 

6495 Triple Quadrupole LC/MS.



Comprehensive Workflow for PFAS Analysis in Wastewater

October 1, 202415
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Method Detection Limit and Relative Standard Error
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6495 LC/TQ Robustness
>300 injections run over 80+ hours; RSD <6% for all 40 PFAS in EPA 1633

October 1, 202417
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EPA 533

LC-MS/MS analysis

Add IS (3 labeled compounds) – 1 mL final volume

Dissolved in 80:20 Methanol: water

Evaporate to dryness

SPE extraction (method uses WAX cartridge)

Add surrogate mix solution (16 compounds)

100-250 mL water sample

EPA 533 3rd Generation 

iFunnel LOQ   

(ng/L)

4th Generation 

iFunnel LOQ (ng/L)

PFBS 0.01 0.004

HFPO-DA 0.01 0.01

PFOA 0.02 0.01

PFHxS 0.02 0.01

PFNA 0.03 0.03

PFOS 0.2 0.03

2.5- 7x Improvement
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PFAS Analysis (ASTM 8421)

• Dilute and Shoot method 

• Reporting range 10 – 400 ng/L

• Injection volume: 10 uL

0 5 10 15 20 25

PFPrA

PFBA

PFPeA

3-3 FTCA

PFMBA

4-2 FTSA

NFDHA

PFHxA

PFBS

HFPO-DA

FHUEA

5-3 FTCA

PFEESA

PFHpA

PFPeS

DONA

HQ-115

PFOA

PFHxS

7-3 FTCA

PFNA

PFHpS

8-2 FTSA

PFDA

N-MeFOSAA

PFOS

N-EtFOSAA

PFUnDA

9Cl-PF3ONS

PFNS

PFDoDA

PFDS

PFTrDA

11Cl-PF3OUdS

PFTDA

PFDoS

PFOSA

MeFOSE

N-MeFOSA

EtFOSE

N-EtFOSA

Method detection limit (ng/L)Enhanced Sensitivity with 6495!



PFAS Workflows Conclusions

• A comprehensive workflow including sample management, preparation, 
consumables, data acquisition/analysis, and reporting developed for the PFAS 
analysis.

• Reliable sample preparation with excellent recovery.

• 6495 LC/ TQ showed excellent reproducibility and robustness for targeted 
analysis

• Instrument sensitivity allowed the reduced injection volume for dilute and shoot 
method

• Now a Fully Mature Workflow

October 1, 202421



6-PPD Quinone

p-Phenylenediamine Quinone
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Oxidative Formation of 6-PPD Quinone from 6-PPD
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6-PPD Quinone in Stream Water Method via LC-MS/MS

6PPD-quinone was quantitated using a calibration curve 

from 0.01 to 50 ng/mL using quadratic fit, 1/x weighting, and 

including the origin. The R2

 value was greater than 0.999.

Method recovery (accuracy) in HPLC water was 113.5% and 

in stream water was 112.6%. Precision, expressed as %RSD, 

was 3% in HPLC water and 1% in stream water for n = 5 

replicates at 5 ng/mL. The LCMRL of 6PPD-quinone was 

0.023 ng/mL. There was no contribution to the 6PPD-quinone 

signal from the LC system. 
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6-PPD Quinone In Salmon Tissue
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LC-MS/MS 
  New Contaminants, New Tools, New Solutions
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