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Design, motion regulation and dye degradation application of hollow

fiber motors in sodium alginate
WU Qing .YING Yulong
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Coaxial fibers were prepared by coaxial wet spinning of sodium alginate (SA) and SA/Fe,O,
loaded with Fe, O, , and SA@Pt and SA/Fe, O, @Pt hollow fiber motors were obtained by wet chemically
depositing platinum (Pt) nanoparticles onto the inner wall of the hollow fibers. The morphology and
structural composition of the hollow fiber motors were characterized using SEM, XRD, and FTIR. The
motion behavior of the hollow fiber motors was regulated, and their efficacy on pollutant degradation was
evaluated. The results demonstrated that SA@Pt hollow fiber motors containing Pt nanoparticles could
achieve autonomous motion in H,O,. The motion speed of SA@Pt could reach 2.1 mm/s as the mass
fraction of H,O, was 2%, showing good motion performance. Furthermore, the motion modes of the SA
(@Pt hollow fiber motors could be modulated by adjusting the shape of the ports and the length of the
hollow fibers, resulting in both linear and rotational movement patterns. When guided by an external
magnetic field, the SA/Fe,O, @ Pt motor could move along a predetermined path, including forming
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complex trajectories such as 'ZSTU', showcasing its versatile movement and high precision control.
Finally, the SA/Fe,O, @ Pt achieved a 93.4% and 87.9% degradation rate of malachite green and

Rhodamine B within 120 mins, with consistent performance over three cycles. This study provides new

insights into the design and application of sodium alginate-based hollow fiber motors for efficient pollutant

degradation.

Key words: sodium alginate; hollow fiber motors; coaxial spinning; magnetic drive; bubble drive;

contaminant degradation
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