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Abstract

Recently, environmental regulations on perfluorinated coumpounds (PFCs) have been implemented worldwide due to
their serious ecological and human health hazards. In response to these regulations, industries have started using various
alternative PFCs that are supposed to be less toxic and less bioaccumulative than conventional PFOA and PFOS. However,
systematic studies on the effects of these alternative PFCs on ecosystems and human health are still very limited. In this
study, we measured the ecotoxicity of representative alternative PFCs, namely, PFBA and PFBS, on algae using the
internationally recognized OECD TG 201 method. The test organism was Raphidocellis subcapitata, the most widely used algal
species in OECD TG 201 method and the endpoint of toxicity tests was growth rate. Based on our experimental results, the
50% effect concentration (ECso) values of PFBA and PFBS for the growth rate of R. subcapitata were calculated using the
probit analysis method recommended by the U.S. Environmental Protection Agency, and were found to be 1,058 mg/L and
1,048 mg/L, respectively. These ECso values are relatively much lower than those of PFOA or PFOS. Generally, it is
recognized that the ecotoxicity of PFCs decreases as the carbon chain length decreases, and the results of this study also
demonstrate that the ecotoxicity of PFBA and PFBS, which have four carbons, is relatively lower in algae compared to PFOA
and PFOS, which have eight carbons.
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Fig. 1. Test organism (Raphidocellis subcapitata).
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Table 1. Test compounds (Perfluoroalkyl susbstances tested)

Abbreviation Full name Formula
PFBA Perfluorobutanoic acid C;F,COOH
PFBS Perfluorobutane sulfonic acid C4F9SOsH

1. Preparation 2. Exposure

4. Examination

3. Incubation

Fig. 2. Test procedure.
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Fig. 3. Results of toxicity test on Raphidocellis subcapitata.
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