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arXiv is a free distribution service and an open-access archive for 2,035,119 scholarly articles in
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statistics, electrical engineering and systems science, and economics. Materials on this site are
not peer-reviewed by arXiv.
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Beyond Janus Geometry: Characterization of Flow Fields Around Nonspherical Photocatalytic Microswimmers

( oo & )

Sandra Heckel TU Dresden, Clemens Bilsing TU Dresden, Martin Wittmann TU Dresden,
Thomas Gemming Leibniz Institute for Solid State and Materials Research, Lars Biittner TU Dresden,

Version History
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Abstract Metrics
433 Views
Catalytic microswimmers that move by a phoretic mechanism in response to a self-induced chemical 173 Content Downloads

gradient are often obtained by the design of spherical janus microparticles, which suffer from multi-step

fabrication and low yields. Approaches such as irregular particle shapes, local excitation or intrinsic License

asymmetry are on the rise to facilitate manufacturing, but the effects on the generation of motion remain @ ®®©

poorly understood. In this work, single crystalline BiVO4 microswimmers are presented that rely on a

strict inherent asymmetry of charge-carrier distribution under illumination. The origin of the asymmetrical The content is available under CC BY NC ND 4.0 License

: A
flow pattern is elucidated becauseof the high spatial resolution of measured flow fields around pinned CreativeCommons org 4

BiVO4 colloids. As a result the flow from oxidative to reductive particle sides was confirmed. Distribution

of oxidation and reduction reactions suggests a dominant self-electrophoretic motion mechanism with a pol
source quadrupole as the origin of the induced flows. It is shown that the symmetry of the flow fields is 10.26434/chemrxiv-2021-2kjrh 5
broken by self-shadowing of the particles and synthetic surface defects that impact the photocatalytic
activity of the microswimmers. The results demonstrate the complexity of symmetry breaking in Funding
nonspherical microswimmers and are leading the way towards understanding ofpropulsion mechanisms Volkswagen Foundation
of phoretic colloids of various shapes. 91619
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Microfluidics for Microswimmers: Engineering Novel Swimmers
and Constructing Swimming Lanes on the Microscale, a Tutorial
Review

Priyanka Sharan, Audrey Nsamela, Sasha Cai Lesher-Pérez, Juliane Simmchen 3%

First published: 05 May 2021 | https://doi.org/10.1002/smll.202007403 | Citations: 2
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