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In this project, chemical imaging techniques of flowing particles in water
were investigated aiming at in-situ continuous monitoring of deep-sea micro particles. For fast
in-flow detection of microplastics and microalgae with high spatial and temporal resolutions, a
method based on coherent anti-stokes Raman scattering (CARS) detection, was proposed. Different
plastic particles with sizes of several tens of micrometers were selectively detected in a
high-speed flow. In-flow classification of microplastic and alga particles was also successfully
performed by the simultaneous detection of CARS and two-photon excited auto-fluorescence signals. In

addition, an integrated method of digital holography and Raman spectroscopy was investigated, and
the morphological and chemical analysis of plastic, organic and inorganic particles was demonstrated
in a large volume of water using a compact system.
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