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Background 
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What are PFAS chemicals?

OECD, 2021: “…the fluorinated substances that 
contain at least one fully fluorinated methyl or 
methylene carbon atom…” 

PFAS = Any substance with a -CF2 - or -CF3 
moiety in their structure

”Forever chemicals” – very persistent (vP)

Non-degradable or transformed into stable 
products in the environment

PFAS substances do not occur naturally, all PFAS 
are produced by humans.
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Dokumentnamn: Filnamn: EDR: Dokumentägare: Senast ändrad den:

▪ TFA detected in all waters 50-2500+ ng/l

▪ Proposition from Germany to ECHA, reproduction toxicity of TFA. ECHA proposal published in May 2025.
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Increased awareness of ultrashort TFA
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Ultrashort PFAS – Background

Emerging environmental contaminants

•Widespread occurrence in drinking water, ground- & surface 

waters

•Accumulation in plants

•Included in PFAS definition (OECD, 2021)

Ultrashort PFAS: 1-3 carbon atoms 

•TFA (trifluoroacetic acid) most studied, TFMS (triflic acid), PFEtS, 

PFPrA, PFPrS

Sources

•Breakdown of “modern” freons in the atmosphere → precipitation

•TFMS additive in Li- battery electrolytes

•35-40 pesticides approved in the EU may degrade to TFA

•Certain pharmaceuticals (ie Prozac) may degrade to TFA

Drinking water guideline values 

•TFA: NL 2 200 ng/l, DK 9 000 ng/l, IT 10 000 ng/l, DE 60 000 ng/l

•Drinking Water Directive PFAS total 500 ng/L

•TFA to be included in EQS directive (surface waters)
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Analysis 
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Analysis TFA and Ultrashort PFAS - Water

Analytical development of TFA and ultrashort

• Active field since (late) 1990’s

• Montreal protocol – introduction of “new” refridgerants 

(HCFC, HFC, HFO, HCFO) e.g. HFO-1234yf, HCFOs-

1233zd, HCFC-124)

• UNEP EEAP reporting (TFA, PFPrA, PFBA) to parties of 

the protocol

• Scientific reports on TFA in ice cores. Natural occurence?

• TFA can be analysed using both Gas (GC) and Liquid 

(LC) methods with different detectors

• Subsequent development of analysis of further matrices, 

food, biota, soil etc

• Development of improved, more sensitive, instruments 

• Rapid development in all aspects
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Analysis TFA and Ultrashort PFAS - Water

• GC methods require 

derivatization (typically)

• LC (UPLC) – pre-conc-

entration/clean-up with SPE

• Increasing number of “direct 

injection” LC applications

• Mass spectrometry detection 

(MS or MS/MS)

• LOD/LOQ <1-36 ng/l

• TFA, PFPrA, PFEtS, PFPrS, 

(TFMS/PFMeS) 

Björnsdotter et al, 2020
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Analysis TFA and Ultrashort PFAS 

TFA and ultrashort PFAS – Observations and analytical capacity

• TFA is everywhere – easy to contaminate

• TFA has relatively low sensitivity

• Direct injection simplifies handling and risk of contamination

• TFA/ultrashort have their own production line (incl equipment)

• TFA has a “standard” LOQ of 50 ng/l, 1-3 ng/l for others

• Both LC and GC are being used at commercial labs

• Accreditation

• Use bottles supplied by the lab

• Detects of TFA in 98-99% of water samples

• Food/biota matrices require extraction (acid methanol, EURL 
method). LOQ 1-10 µg/kg

• Ultrashort PFAS incl TFA are difficult to analyse together with 
“regular” PFAS due to small molecular size, high polarity and 
charge – “mixed mode” (RP/ion-exchange) columns typically used

• PFPrS can many times be included with “regular” PFAS

• TFA becoming integrated into PFAS and “PFAS pesticides” issues
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Commission notice on PFAS methods in DWD

Dokumentnamn: Filnamn: EDR: Dokumentägare: Senast ändrad den:

▪ Sum of PFAS = PFAS 20/21/22: New EN standard

▪ PFAS total – Three methods

• TOP, EOF and LC-HRMS (called proxys)

• None of the three methods is ”optimal” for ultrashort 

PFAS (incl TFA)

• Will this cause negative “inconclusive” values?

▪ Evaluation of  PFAS total requires a separate TFA analysis

10

Sum of PFAS (PFAS20 (21,22))

PFAS Total
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TFA – Environmental Prescence
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Sweden & Norway (+Iceland)

• TFA is everywhere 70-720 ng/l (Trondheim - Visby)

• TFA corresponds to 99% of identified PFAS

• Icleand TFA: ND, PFAS4: ND

• Groundwater sources has a tendency of lower 

concentration (not stat significant)

• Infiltrated groundwater maximum TFA on average

• TFMS is detected in 6 places

• Three localities add up to >500 ng/l, limit value for 

PFAS tot according to DWD if TFA had been 

included

• Guideline values for TFA in DE (60 000 ng/l), IT (10 

000 ng/l), DK (9 000 ng/l) and NL (2 200 ng/l)

Eurofins Study 2023: Ultrashort PFAS in 
drinking water
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Ultrashort PFAS in drinking water - Europe

Denmark

• TFA not detected in most places

• PFAS4 below LOQ in 5 out of 6 locations

• Very limited PFAS22

• Groundwater = lower concentrations

• Effect of purification in waterworks unknown

Germany/Austria

• Highest in DE, Frankfurt, infiltrated surface water + 

"existing" groundwater

• Ramsau, AU: 570 ng/l

• Remaining cities, groundwater/spring water –

generally lower levels

France (Paris)

• Surface water from the River Avre

Eastern Europe

• TFA highest in Prague, 1800 ng/l

• PFAS4 – ND to 10 ng/l

• Sources unknown



14

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2021]. All rights reserved. Any use of this material without the specific permission of an authorized representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.

Ultrashort PFAS in drinking water - Japan

Japan

• TFA 250-1200 ng/l

• PFPrA: one ND, six bewteen 16-94 ng/l

• Higher than Europe

• PFAS4: ND-13 ng/l

• Tokyo: surface water from 3 rivers

• Osaka: Yodo river system

• Kyoto: Lake Biwa + 2 rivers



PFAS Mass Balance in Three Stockholm Lakes

▪ Study commissioned by City of Stockholm, 

▪ PFAS mass balances for lakes Flaten, 

Magelungen, and Drevviken (2022-23)

▪ Identify and rank PFAS transport pathways, 

sources, and assess seasonal variations.

▪ Sampling at 16 inflow/outflow points, flows, 

analysis of 49 PFAS 

▪ 20 PFAS detected; concentrations ranged 260–

9600 ng/l 

▪ Ultrashort PFAS dominated, especially TFA 

(>90% of PFAS content)

▪ PFPrA high at Högdals- and Magelugnsdiket

▪ PFOS >EQS (0.65 ng/l) and PFAS4 >4 ng/l in all 

samples 

▪ Atmospheric deposition significant for ultrashort 

PFAS

▪ Further investigations needed: detailed studies 

of Högdalsdiket and Snösätra runoff
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Eurofins Study – Juice and Puree
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Orange juice: mean 34 000 ng/l 

Apple juice, mean = 6 200 ng/l

Fresh Oranges: <2 500 to 84 000 ng/l Smoothies/Squeezable fruit smoothies 

for children: <2 500 to 30 000 ng/l

All samples with detected levels exceeds NL water guideline value 

2 200 ng/l, most DK value 9 000 ng/l, one DE value 60 000 ng/l.

Study done in cooperation with Örebro University
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TFA & Pesticides in Wine – PAN/Global 2000 Report
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• Samples in the time period 1974-2015

• Big variation within and between EU countries 

• All tested wines have levels of TFA
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Overview – TFA in Beverages and Drinking Water

• Mean ± std dev

• 300x more TFA in wine than 
drinking water on average

• Large variation. Std dev can 
be 50% of mean or larger

Drinking water guideline 

values 

• TFA: NL 2 200 ng/l, DK 9 000 

ng/l, DE 60 000 ng/l.

• Drinking Water Directive 

PFAS total 500 ng/L.
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TFA in Cereal Products – PAN/Global 2000/AK Report
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• Overall average 120 µg/kg (13-420)

• Conventional 3.5x higher, statistically 
significant

TFA in organic and conventional food

Mean values of TFA for different foods

• Highest TFA seen for conventional 

bakery products

• Organic lower for 6 out of 7 categories  
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TFA in vegetables, fruit and flour - Eurofins

▪ Range of vegetable foods (+milk and yogurt)

▪ Average values shown for foodstuffs with replicates

▪ TFA range <LOQ (=10) to 210 µg/kg

▪ Highest ave. for wheat flour, feed, legumes

▪ Lower average value for fluor than in PAN (2025) – 

70 vs 150 µg/kg. Swedish wheat flour 26 µg/kg

▪ Similar levels between organic and conventional 

produce

▪ Tomato plants 85 µg/kg, potato 480 µg/kg

Average and single concentrations TFA



Research Project – Fluazinam/TFA in Potato Farming

▪ “Lysimeter experiments for table potatoes with different control 

measures against potato leaf mold and brown rot”

▪ The Rural Economy and Agricultural Society (Hushållningssällskapet)

▪ Objective: to study the use of fluazinam - enrichment of fluazinam and its 

degradation products (TFA) in water and soil, and the extent to which they 

are taken up into potatoes (plant/potato)

▪ Field trial for potato farming +/- fluazinam (and other ”PFAS pesticides”), and 

without pesticides, 4 replicate plots

▪ Drainage water (seepage), irrigation water, plant, potato, soil 

▪ Growing season 2025. New applications for 2026-27

▪ Funded by Swedish Board of Agriculture (Jordbruksverket)

▪ ”Side project” on TFA in groundwater at farms +/- potato-growing
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Lilla Böslid, 

Hushållningssällskapet 

Halland, SW Sweden

Fluazinam, 

wikipedia
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PFPrA Drinking Water Case

• Small village – 29 households (Forsby, Vingåker – S Sweden) 

• Small waterworks and wastewater treatment plant in area 

• 30 000 ng/l PFPrA in wastewater (“leaky pipes” – water intrusion)

• PFPrA discovered as part of initial UWWTD investigation (April 25)

• 7-8000 ng/l PFPrA in drinking water

• Two water wells – one contaminated, one not

• “Normal” levels of TFA

• Source unknown – tracking will start

• Water tanks provided

• Inhabitants offered blood and urine sampling



Danish ban of ”PFAS pesticides” 

▪ DK-EPA (Miljøstyrelsen) bans 33 pesticide products, incl 16 

products with no alternatives

▪ Decisions taken July and Sep 2025

▪ Deadlines for sale and use (during 2025-26)

▪ 6 active substances (“PFAS pesticides”) that can form TFA

▪ Fluazinam, Fluopyram, Diflufenican, Mefentrifluconazole, Tau-

fluvalinate and Flonicamid

▪ Substances selected on basis of “TriFluPest” project 

▪ Report from GEUS (National Geological Surveys for Denmark & 

Greenland), Dec 2024

▪ Batch experiments with soil demonstrating decomposition to 

TFA (up to 11% of theoretical content over 1 year)

▪ The main reason for the ban is protection of groundwater 

which is the major drinking water source in DK

▪ DK-EPA mentions that the restriction will be a big challenge 

for potato production, especially starch potatoes 
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No Alternatives

Alternatives available
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Thanks!

Thanks for listening!

Welcome to contact me!

Questions?
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