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Abstract: As a novel global pollutant, microplastics carry potential risks to the ecological environ-
ment and human health. Thus, accurately detecting the abundance and occurrence state of micro-
plastics is of critical importance. Spectroscopic techniques have become the mainstream, leveraging
their advantages in identifying microplastic types and conducting non-destructive testing. Among
them, infrared spectroscopy and Raman spectroscopy are applied most extensively. This paper sys-
tematically reviews the detection principles and application scenarios of spectroscopic techniques. In-
frared spectroscopy encompasses mid-infrared, near-infrared, and hyperspectral imaging technolo-
gies, each having its own merits and demerits in detecting microplastics of varying sizes and analyz-
ing different environmental media. In Raman spectroscopy, micro-Raman spectroscopy excels in de-
tecting small-sized microplastics, while enhanced Raman and Raman imaging technologies also have
their distinct characteristics. Currently, spectroscopic techniques still face challenges when detect-
ing microplastics in small sizes and complex matrices. By developing new high-resolution technolo-
gies, optimizing algorithms, and unifying detection standards, it may be possible to enhance the ef-
fectiveness of spectroscopic techniques in microplastic detection, providing powerful technical sup-
port for the research and control of microplastic pollution.
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Fig. 3 Application of infrared and Raman techniques in microplastic detection
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