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Elucidation of the Photodecomposition Mechanism of Perfluoroalkyl Substances by ZnS
Nanocrystals (' Ritsumeikan Univ., “PRESTO JST) O Yauto Toyota,' Yoshinori Okayasu,' Yuki
Nagai,' Yoichi Kobayashi'?

Perfluoroalkyl substances (PFAS) are practically used in various industries. On the other
hand, their extremely high stability causes serious environmental persistence and
bioaccumulation, and no practical decomposition method has been established. In this study,
we report that PFAS can be decomposed into fluoride ions using near-UV LED light irradiation
to zinc sulfide nanocrystals (ZnS NCs) at room temperature under atmospheric pressure.
Irradiation of 365-nm LED light to the aqueous solution containing ZnS NCs,
perfluorooctanesulfonic acid (PFOS, Fig 1a), and triethanolamine (TEOA) results in 99% of
PFOS removal efficiency after 72 hours (Fig. 1b).
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Fig. 1 (a) Molecular structure of
PFOS, (b) PFOS decomposition
by 365-nm UV light irradiation
(690 mW, 10 W/ecm?) to 1 mol%
Cu-doped ZnS NCs.
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