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Supporting videos
SI Video 1. Propulsion and magnetic guidance of WS2/Ni/Pt micromotors in 1 % H2O2 solutions.

Supporting figures

Fig S1. Schematic of the template electrodeposition of WS2/Ni/Pt micromotors. a) WS2 layer deposition by cyclic voltammetry; 

b, c) Electrodeposition of the inner magnetic Ni and catalytic PtNPs layer; d) Release of the microtubes from the membrane 

template.  
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Fig S2. Inner view of the photodegradation chamber.
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Fig S3. UV-VIS spectra of the degradation of Remazol Brilliant Blue R over time under the optimized conditions: 2.5 x 105 

micromotors mL-1), 5% SDS and 1% H2O2.
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Fig S4. SEM characterization of the commercial WS2 nanoparticles used as control to check RBB degradation.

Fig S5. Pseudo-first order (A) and pseudo-second order kinetics (B) models for Remazol Brilliant Blue R degradation. Conditions: 

2.5 x 105 micromotors mL-1), 5% SDS and 1% H2O2. 

3



Table S1. Calculation of efficiency of micromotors 

WS2

bubble mode

WS2

Magnetic mode

Bubble diameter, µm 7.26 8.22

Bubble rate, Br (bubbles per second) 40 41

Volume of oxygen generated per second, m3,V=Br×4πr3/3 8.0 x 10-15 1.2 x 10-14

Oxygen evolution rate, mol/(motor∙s), n=PV/RT 3.3 x 10-13 4.9 x 10-13

Chemical input power, W/motor,  Pchem= nΔr
θG 6.8 x 10-8 1.0 x 10-7

Average micromotor diameter, µm 5 5

Average micromotor length, µm 11 11

Average Micromotor speed, µm/s (1 % H2O2) 120 150

Mechanical power output, Pmecha= fv2=6πµrv2 1.6 x 10-14 2.6 x 10-14

EFFICIENCY, Pmecha/ Pchem, 10-7 2.4 2.6
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