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Understanding the material properties of perfluoroalkyl compounds from the primary chemical
structures (Institute for Chemical Research, Kyoto University) O Takeshi Hasegawa

Organic fluorine compounds having perfluoroalkyl groups are collectively called PFAS,
ranging from small molecules to polymers, and are essential materials for semiconductor
manufacturing and fuel cells because of their unique properties represented by the water and
oil repellency and low dielectric permittivity. On the other hand, there are concerns about their
accumulation and toxicity in the environment and human body, and finding a solution that
balances the environment and industry is a pressing issue worldwide. The delay in
understanding the physical and chemical aspects of PFAS has been a stumbling block for
solving the problem. Recently, experimental and computational results have revealed that the
Stratified Dipole-Array (SDA) model is useful to understand physical properties by unifying
the dipole moment, molecular polarizability, and molecular conformation, all of which have
been suggested to be related so far, have an impact for the understanding of PFAS.
Interdisciplinary research has begun across industry, government, and academia.
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