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Abstract Active colloidal motors are micro- or nanoparticles that can move actively and perform complex tasks at the mi-
cro- or nanoscale. They have great potential for various applications, such as environmental remediation, biomedical applica-
tions and micro- and nanomanufacturing. The development and latest research progress of active colloidal motors are re-
viewed, their driving mechanisms in different environments are discussed, and the development of new colloidal motors and
their applications in different fields are explored. Finally, the perspective on the possible application of active colloidal mo-
tors in the field of electromagnetic wave absorption, including the mechanism of action, possible preparation strategies for
electromagnetic wave absorption, and their potential performance and new functional applications are presented.

Keywords active matter; colloidal motor; driving mechanism; electromagnetic wave absorption; loss mechanism
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Figure 1 Schematic representation of MNMs with different chemical driving mechanisms
(a) bubble driving, (b) self-electrophoresis, (c) nonelectrolyte diffusiophoresis and (d) electrolyte diffusiophoresis. The figures (a)~(d) were reproduced from Ref.
[27] with permission from John Wiley and Sons Ltd, Ref. [28] with permission from American Chemical Society, Ref. [29] with permission from American Chemical

Society, and Ref. [30] with permission from Royal Society of Chemistry
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Figure 2 Schematic diagram of MNMs with different physical field driving mechanisms
(a) Magnetic field. (b) Electric field. (¢) Light. (d) Ultrasound. The figures (a)~(d) were reproduced from Ref. [34] with permission from Nature Publishing Group,
Ref. [14] with permission from American Chemical Society, Ref. [36] with permission from Wiley, and Ref. [37] with permission from American Chemical Society
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Figure 3 (a) Design of thermally driven polymer vesicle MNM and (b) Cryo-TEM images of the MNM at different angles
The figures (a), (b) were reproduced from Ref. [41] with permission from Nature Publishing Group
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Figure 4 (a) Design schematic of the light-driven Janus MNM, (b) scanning electron microscope (SEM) and transmission electron microscope (TEM)
images of Janus nanotree and (c) programmable phototaxis of an individual Janus nanotree by chemical treatment
The figures (a)~(c) were reproduced from Ref. [38] with permission from Nature Publishing Group
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The figures (a), (b) were reproduced from Ref. [52-53] with permission from Wiley
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2020 F A FAABT RITLHAT . G FEL LR
FRE, HERERL, PEATAHHAUF ETZLAM.
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