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Abstract

Perfluoro and polyfluoroalkyl substances (PFAS) have been widely used in industrial production and daily life due to their strong
chemical and thermal stability of C-F bonds and their oleophobic and hydrophobic properties. However, they have become global
pollutants due to their environmental persistence. This article systematically reviews the environmental fate characteristics of PFAS,
including the pollution history since industrialization in the mid-20th century, the spatial distribution patterns in different regions of
the world, and their migration mechanisms and key influencing factors in multiple media such as water bodies, soil, atmosphere, and
organisms. It comprehensively analyzes the core limitations of traditional physical, chemical, and biological treatment technologies
in terms of treatment efficiency, operating costs, secondary pollution, and technical operability, providing basic support for
understanding the current status of PFAS pollution and the development of new treatment technologies in the future.
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