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Introduction

• Per- and polyfluoroalkyl substances       PFAS

• 2021 OECD Definition: -CF3 or -CF2- moiety Fluorinated 
carbon 

backbone

Functional 
group

PFOA

10,000          >1,000,000

The Organisation for Economic Co-operation and Development (OECD). Reconciling Terminology of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical Guidance. Series on Risk Management No. 61, 
2021
Emma L. Schymanski, Jian Zhang, Paul A. Thiessen, Parviel Chirsir, Todor Kondic, and Evan E. Bolton. Per- and Polyfluoroalkyl Substances (PFAS) in PubChem: 7 Million and Growing. Environmental Science & Technology 2023 57 (44), 
16918-16928



Introduction

• Man-made compounds 
• Widespread use:

o Industrial applications
o Firefighting foams
o Textiles 
o Personal care products

Glüge, J., Scheringer, M., Cousins, I.T., DeWitt, J.C., Goldenman, G., Herzke, D., Lohmann, R., Ng, C.A., Trier, X., Wang, Z., 2020. An overview of the uses of per- and polyfluoroalkyl substances (PFAS). Environ. Sci.: Processes Impacts 
22, 2345–2373.



Introduction

• Ubiquitous in the environment

Health concerns

Munoz, G., Liu, M., Vo Duy, S., Liu, J., Sauvé, S., 2023. Target and nontarget screening of PFAS in drinking water for a large-scale survey of urban and rural communities in Québec, Canada. Water Research 233, 119750.
Johansson, J.H., Salter, M.E., Navarro, J.C.A., Leck, C., Nilsson, E.D., Cousins, I.T., 2019. Global transport of perfluoroalkyl acids via sea spray aerosol. Environ. Sci.: Processes Impacts 21, 635–649.
Wong, F., Shoeib, M., Katsoyiannis, A., Eckhardt, S., Stohl, A., Bohlin-Nizzetto, P., Li, H., Fellin, P., Su, Y., Hung, H., 2018. Assessing temporal trends and source regions of per- and polyfluoroalkyl substances (PFASs) in air under the 
Arctic Monitoring and Assessment Programme (AMAP). Atmospheric Environment 172, 65–73.



Introduction

Legislation

• POPs Regulation
oPFOS, PFOA, PFHxS restricted

oC9 – C21 PFCAs

• EU Commission
oProposed 24 PFAS substances for surface and ground water  

• Drinking water directive (EU 2020/2184)
o Total PFAS (0.5 µg/l)

o Sum of PFAS (0.1 µg/l)

PFOS

PFOA

PFHxS



Objective

• An INVESTigation of PFAS - to inform PFAS STrategy in Ireland

• Analyse PFAS pollution in transitional and marine waters



QQQ Method

HPLC (Agilent 1260 series Infinity 

binary pump) 

Triple quadrupole mass 

spectrometer (Agilent 6470)



Initial Findings

Targeted method LC-QQQ-MS – 15 compounds



Initial Findings

Target Analysis



Yang, Y., Li, C., Yang, L., Zheng, M., Liu, G., 2023. Application of non-target screening by high-resolution mass spectrometry to identification and control of new contaminants: Implications for sustainable industrial development. 
Sustainable Horizons 5, 100049.
Partington, J.M., Rana, S., Szabo, D., Anumol, T., Clarke, B.O., 2024. Comparison of high-resolution mass spectrometry acquisition methods for the simultaneous quantification and identification of per- and polyfluoroalkyl substances 
(PFAS). Analytical and Bioanalytical Chem 416, 895–912.

Method Development – QQQ vs QTOF

Low resolution MS 

MRM mode 

High resolution MS

Full scan mode 

Specific product mass selected Scans for a range of ions 

PFOA m/z = 413 PFOA m/z = 412.9667



All ions workflow optimisation

• Cycling collision energies 

• Injection volume 

• Quantification 

5 µL injection of 1ppb standard 5 µL injection of 100ppb standard

Agilent Technologies, Technical Overview. All Ions MS/MS: Targeted Screening and Quantitation Using Agilent TOF and Q-TOF LC/MS Systems. 



Conclusion

• PFAS exist in the Irish environment

• Targeted methods are suitable for legislation purposes

• Shift towards untargeted analysis is necessary to gain full 
understanding of PFAS pollution in Ireland

• Marine waters are representative of the city’s PFAS use
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