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Ultra Short Chain Perfluorinated Substances 

TURI reviewed the available information on ultra-short chain perfluorinated substances. Substances are 

considered ultra-short when they have a 1-3 carbon chain length. Many ultra-short PFAS remain 

unknown or unidentified as they may be manufacturing byproducts, proprietary information limitations, 

and analytical detection challenges. The few available studies conclude that ultra-short-chain PFAAs are 

frequently found in the environment and are present at high concentrations in water connected to point 

sources such as sites where AFFFs are used, landfills, and hazardous waste management facilities 

(Björnsdotter et al, 2019). Less is known about the toxicity of ultra-short-chain PFAAs. Some studies 

have reported toxicity of TFA to aquatic organisms.  

One study looked at the presence of ultra-short chain PFAS in AFFF formulation and groundwater. They 

found PFEtS and PFPrS in all five of 3M’s AFFF that were manufactured over a twelve year period. PFEts 

was found in 8 of the 11 groundwater samples, and PFPrS was found in all 11. The presence of PFEtS and 

PFPrS at these 11 sites, some of which have been closed since 1990, may indicate that ultrashort PFSAs 

are as persistent as their long chain homologues (Barzen-Hanson et al, 2015).  

Short chain PFASs are highly mobile in the environment because of high solubility in water and poor 

adsorption to organic matter. Short-chain PFASs are also highly persistent, and continued emissions will 

result in environmental accumulation, leading to increased human external exposure. In terms of 

alternative chemistries short chains should not be recommended, as a larger amount of short-chain 

PFASs is needed in the firefighting foam products to achieve acceptable performance compared to the 

previously used C6/C8 mix (Ateia et al, 2019). Below are a few ultra-short chain substances that were 

mentioned or sampled for in the literature. 

 Trifluoroacetic acid (TFA) (C2) (CAS #: 76-05-1) is the most studied among the ultra-short-chain 

PFAAs. A well-known source of TFA is the degradation of hydrofluorocarbons (HFCs) and 

hydrochlorofluorocarbons (HCFCs) (Björnsdotter et al, 2019). 

 Perfluoropropanoic acid (PFPrA) (C3) (CAS #: 422-64-0) has been reported in tap water, 
precipitation, surface water, and wastewater influent and effluent. 

 Trifluoromethane sulfonic acid (TFMS) (C1) (CAS #: 1493-13-6) has been recently reported for 
the first time in surface water and groundwater at concentrations up to 1000 ng/L.  

 Perfluoroethane sulfonic acid (PFEtS) (C2) has been reported in tap water (0.9 ng/L) and 
wastewater influent and effluent. 

 Perfluoropropane sulfonic acid (PFPrS) (C3) (CAS #: 423-41-6) has been reported in tap water 
and wastewater influent (0.05−7.5 ng/L) and effluent (0.05−4.1 ng/L). Furthermore, PFEtS and 
PFPrS have been reported in AFFFs formulations at varying concentrations (Björnsdotter, 2019). 

 

 

 



 

TURI                                                                                                                                         March SAB Meeting 2020 
 

 

References 

1. Ateia, M., Maroli, A., Tharayil, N., & Karanfil, T. (2019). The overlooked short- and ultrashort-

 chain poly- and perfluorinated substances: A review. Chemosphere, 220, 866–882. 

 https://doi-org.umasslowell.idm.oclc.org/10.1016/j.chemosphere.2018.12.186 

2. Yeung, L. W. Y., Stadey, C., & Mabury, S. A. (2017). Simultaneous analysis of perfluoroalkyl and 

 polyfluoroalkyl substances including ultrashort-chain C2 and C3 compounds in rain and river 

 water samples by ultra performance convergence chromatography. Journal of Chromatography 

 A, 1522, 78–85. https://doi-org.umasslowell.idm.oclc.org/10.1016/j.chroma.2017.09.049 

3. Chen, H., Zhang, L., Li, M., Yao, Y., Zhao, Z., Munoz, G., & Sun, H. (2019). Per- and polyfluoroalkyl 

 substances (PFASs) in precipitation from mainland China: Contributions of unknown 

 precursors and short-chain (C2-C3) perfluoroalkyl carboxylic acids. Water Research, 153, 

 169–177. https://doi- org.umasslowell.idm.oclc.org/10.1016/j.watres.2019.01.019 

4. Li, F., Duan, J., Tian, S., Ji, H., Zhu, Y., Wei, Z., & Zhao, D. (2020). Short-chain per- and 

 polyfluoroalkyl substances in aquatic systems: Occurrence, impacts and  treatment. Chemical 

 Engineering Journal, 380. https://doi-org.umasslowell.idm.oclc.org/10.1016/j.cej.2019.122506 

5. Brendel, S., Fetter, E., Staude, C., Vierke, L., & Biegel-Engler, A. (2018). Short-chain perfluoroalkyl 

 acids: environmental concerns and a regulatory strategy under REACH. Environmental 

 Sciences Europe. 

6. Maria K. Björnsdotter, Leo W. Y. Yeung, Anna Kärrman, and Ingrid Ericson Jogsten, Ultra-Short-

 Chain Perfluoroalkyl Acids Including Trifluoromethane Sulfonic Acid in Water Connected to 

 Known and Suspected Point Sources in Sweden. Environmental Science & Technology 2019 53 

 (19), 11093-11101 DOI: 10.1021/acs.est.9b02211 

7. Krista A. Barzen-Hanson and Jennifer A. Field, Discovery and Implications of C2 and C3 

 Perfluoroalkyl Sulfonates in Aqueous Flim-Forming Foams and Groundwater. Environmental 

 Science & Technology Letters 2015 2 (4), 95-99 DOI: 10.1021/acs.estlett.5b00049 

 

https://doi-org.umasslowell.idm.oclc.org/10.1016/j.chemosphere.2018.12.186
https://doi-/
https://doi-/
https://doi-/

