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Abstract: Per- and polyfluoroalkyl substances (PFAS), as global persistent emerging contaminants ,
pose risks to ecosystems and human health. Accurate detection of their concentrations is critical for
pollution prevention and control. Mass spectrometry (MS) has become the mainstream technique for
PFAS detection due to its high sensitivity and specificity. However, standalone MS detection suffers
from limitations in complex matrix interference, unknown compound identification, and massive da-
ta processing. To address these issues, deep integration of machine learning algorithms with MS tech-
nology, which employs machine learning and deep learning models for automatic feature learning and
fragment spectrum prediction on high-dimensional MS data, can effectively improve the accuracy and
efficiency of PFAS detection. This paper systematically reviews the applications of machine learning
algorithms in MS-based PFAS analysis, analyzes the underlying mechanisms and implementation
pathways through which these algorithms enhance detection performance, and discusses future
application prospects, providing methodological support for PFAS pollution research and remediation.
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Table 1 ~ Application scopes, advantages and limitations of different machine learning algorithms in PFAS detection by MS method
Algorithm category ~ Algorithm PFAS applicable scenario Advantage Limitation Reference
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