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Why short and ultra-short chain PFAS?
S- and US-PFAS are increasingly used as alternatives to 
regulated long-chain PFAS, and are breakdown products 
of L-PFAS

Characterized by high mobility and polarity, they can 
easily reach the drinking water sources and become a 
potential exposure source to humans

Sampling

Sample preparation and analysis

Flemish tap water (n=47) 
  

Agilent 1290 UHPLC �t Agilent 6495 QqQ
Column: Raptor Polar X

A: 10 mM aqueous ammonium acetate + 0.05% HCOOH
B: ACN/MeOH (60:40 v/v) + 0.05% HCOOH

�‡ Dilute-and-shoot: 
PFPrA, TFA

�‡ SPE-WAX: 
PFBA, PFBS, PFPrS, PFEtS, TFMS

Bottled water (n=16)
   

Conclusions and future perspectives
�‡ Flemish tap water: 46 of 47 samples contains at least one of the 2 S-PFAS and 2 US-PFAS detected: PFBA, PFBS and TFMS (median conc.: 2.1, 1.1, 

1.5 ng/L). PFPrS was detected in one sample (0.6 ng/L). These values are in line with DW from other EU countries (The Netherlands, Sweden, 
Germany ) were traces of these 4 PFAS were found in similar concentrations (7,8,9).

�‡ Comparisons: No significant differences emerged between water companies and provinces, but a significant decrease of PFAS was determined 
after Brita   filtration.

�‡ Bottled water: only TFMS was detected at trace level  (DF 50%) and no significant difference was assessed between spring and natural mineral water.

�‡ Further method optimization: for PFPrA blank contamination -probably due to its use as derivatisation reagent in the lab- special precautions will 
be implemented; for TFA, a different sample pre-treatment will be investigated to reduce the matrix effects.

�‡ Human exposure: all the measured concentrations were at least two orders of magnitude below the available guidance values for drinking 
water; HQs and HI were below 1, thus not posing a risk to human health.

Occurrence results
Tap water

Comparison of water providing companies:
no statically significant differences

Kruskall-Wallis Test. p > 0.05. 

Comparison of provinces:
borderline significance for TFMS

(Limburg n=2 and West Flanders n=1, excluded); 
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Impact of Brita   filtration (n=8):
significant differences before and after filtration

Mann-Whitney U test *: p < 0.05.
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Validation results
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PFBS 0.7 79 98 96 97 98 4 3 4 2
PFPrS 0.5 79 104 92 95 96 1 3 2 6
PFEtS 0.3 79 84 104 111 113 4 4 7 5
TFMS 0.03 79 82 88 102 103 5 10 8 5
PFBA 0.9 81 96 95 92 93 11 7 7 8
PFPrA 15000 89 99 103 107 111 9 3 3 2
TFA 7450 54 - 119 186 212 - 15 6 5

PFBS, PFPrS, PFEtS, TFMS, PFBA: the intra-day and inter-day 
validation using four different quality control (QC) levels passed. 
PFPrA: the method passed validation, but high blank contamination 
resulted in a high LOQ (15 µg/L).

TFA: full validation could not be achieved because 
of high matrix effects, poor sensitivity at low QC 
and high accuracy at medium and high QC levels. 
However, good precision was achieved for each 
QC level.

Human exposure

HQsfor thedifferentPFASincludedin theriskassessment.a:PFBS
Drinkingwater guideline= 100ng/L (MinnesotaDepartmentof
Health, 2023 (4)) used for sulfonates; b: PFBADrinkingwater
guideline= 7000ng/L (MinnesotaDepartmentof Health,2022
(3))usedfor carboxylates; c:HI=sumof all individualsHQ.

References: 1)Cappelli, Ait Bamaiet al., 2024. https://shorturl.at/wiGfG 2)Chow et al., 2021.https://shorturl.at/40yCJ 3)Minnesota Department of Health, 2022. https://shorturl.at/F6vpp 4)Italian Ministerial Decree. https://shorturl.at/sj652. 5)Minnesota Department of Health, 2023. https://shorturl.at/syYZJ 6)EU, 2020. Directive (EU) 2020/2184.https://shorturl.at/kQngp 7)Sadia et al., 2023 https://shorturl.at/kLIf0 8)Bjornsdotteret al., 2019. https://shorturl.at/ShObm9)Jandaet al., 2019. https://shorturl.at/mJqym

Bottled water
�ƒ Only TFMS  was detected in 8 out of 16 

samples in a concentration range of <LOQ �t 
15 ng/L.

�ƒ This is the first study which investigates TFMS 
in BW (1).

�ƒ  Comparison with a study from the U.S. 
(n=101 BW): TFMS was not investigated, but 
very limited contamination for the other 
studied S- and US-PFAS (PFBS, PFPrS, PFBA: all 
below 1.4 ng/L) (2).

Comparison with available DW guidance values: 
all concentration below the thresholds

Calculation of HQs and HI: 
all below 1

1

�•ItalianMinisterialDecreeno.2565-P-DGPRE(29/01/2014) (4).
# Minnesota Department of Health, November 2023. Toxicological 
Summary for Perfluorobutane sulfonate (5).
¶ EUDirective2020/2184,2020(6).
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- 4 water providing companies 
- 4 provinces: Limburg (2), Antwerp (25),   
East-Flanders (19) and West-Flanders (1)

- Spring water (6)
- Natural mineral water (10)
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1. Validate an analytical method for the 7 target PFAS;
2. Compare different provinces, water supplying 

companies in Flanders, and types of bottled water 
(spring vs natural mineral water);

3. Assess the effect of commercially available carbon filter  
(before and after filtration) in tap water;

4. Determine potential implications for human exposure 
through drinking water consumption;

Major aim: investigate the occurrence 2 S-PFAS (PFBS, 
PFBA) and 5 US-PFAS (TFA, TFMS, PFEtS, PFPrS, PFPrA) in 
Flemish tap water (Belgium) and commercial bottled waters. 
The specific objectives were:


