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Abstract — Oil contained in domestic and industrial wastewater or marine spilled oil gives rise to severe environmental
pollution issues such as water pollution and ecosystem destruction. The membrane filtration method as one of representative
oil/water separation strategies has technological challenges such as membrane fouling and low separation rate. In this
work, we devise a 3D-printed microhydrocyclone for oil/water separation by utilizing a digital lighting processing-based
3D printer. We demonstrate that the 3D-printed microhydrocyclone can effectively separate oil and water phases from

oil-in-water emulsion.
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Fig. 1. (a) A computer-aided design, (b) conceptual diagrams, and (c) configuration of experimental apparatus for 3D-printed microhydrocy-

clone (pHC).
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Fig. 2. Description of the numerical model for flow field analysis inside the pHC; (a) calculation domain and (b) mesh distribution of the
numerical model. The inset of Fig. 2(b) indicates magnification of the fine meshes used in the numerical model.
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Fig. 3. (a) Transient formation process of the inner vortex flow inside the pHC and (b) a magnified image of the inner vortex flow.
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respectively. (e) illustrates the 3D streamline patterns for the swirling flow inside the pHC. The total infusion flow rate increases from
the left column to the right column in all figures.
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