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Abstract

The strong environmental persistence of perfluoro and polyfluoroalkyl substances (PFAS) and the limitations of traditional treatment
technologies have prompted interdisciplinary research to become a breakthrough in pollution control. Computational chemistry, as
an interdisciplinary field, precisely analyzes the electronic structure, reaction mechanism, and molecular motion laws of PFAS at the
atomic and molecular scales through core methods such as density functional theory (DFT), molecular dynamics (MD) simulations,
and machine learning. This article reviews the methodological breakthroughs of computational chemistry in PFAS research, including
the application of molecular simulation technology advancements, molecular mechanism analysis of environmental behavior, data-
driven material design, and intelligent analysis of degradation pathways. It also looks forward to the development prospects of its
integration with multiple disciplines, providing theoretical support for the research and development of efficient PFAS treatment
technologies and pollution prevention and control.
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