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Abstract :

Perfluoroalkyl substances (PFAS), in which all hydrogen in hydrocarbons is replaced by fluorine,
have unique properties such as water and oil repellency, heat resistance, and chemical resistance,
and are widely used as water repellents, surface treatment agents, emulsifiers, and fire
extinguishing agents. On the other hand, the disposal method of PFAS have become major social
problems in recent years because some PFAS caused the environmental damage. For example,
perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS), a family of PFAS, have
been used as surfactants, fluoropolymer processing aids, and fire extinguishing agents in the past,
but their production, import, and use have been prohibited. Although development of degradation
methods for PFAS has been attempted, most of them require high energy such as heating to several
hundred degrees Celsius or electrolysis, special equipment for degradation, and generation of
hydrogen fluoride which resulted in erosion of the reaction tanks, and these problems have not led
to industrial use of PFAS. Therefore, the development of a simple and mild method to degrade
PFAS is desired. We focused on the ball milling process as an efficient degradation method for
PFAS, and the use of potassium hydroxide and DMSO. As a result, we found that the
perfluoroalkyl carboxylic acid was degraded by ball milling through the use of potassium hydroxide
and DMSO.
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