Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2021

Supporting Information

Light-driven Ti;C, MXene Micromotors: Self-propelled Autonomous Machines

for Photodegradation of Nitroaromatic Explosive

Carmen C. Mayorga-Martinez,? Jan Vyskocil,? Filip Novotny,® Martin Pumera*?

aCenter for Advanced Functional Nanorobots, Department of Inorganic Chemistry, Faculty of
Chemical Technology, University of Chemistry and Technology Prague, Technickd 5, 166 28
Prague, Czech Republic

bDepartment of Chemical and Biomolecular Engineering, Yonsei University, 50 Yonseiro,
Seodaemun-gu, Seoul 03722, Korea

‘Department of Medical Research, China Medical University Hospital, China Medical
University, No. 91 Hsueh-Shih Road, Taichung 40402, Taiwan

dDepartment of Food Technology, Mendel University in Brno, Zemédélska 1, CZ-613 00,
Brno, Czech Republic

®Future Energy and Innovation Lab, Central European Institute of Technology, Brno
University of Technology, Purkynova 123, Brno 612 00, Czech Republic



TiO,@Ti3C,/Pt micromotors motion during UV light illumination (Video S1).

TiO,@Ti3C,/Pt micromotors self-propullsion at 2.5% and 7% H,0, decomposition on the Pt
surface, Video S2.

TiO,@Ti3C,/Pt micromotors motion with UV light illumination off and on in presence of 0.1
M NacCl (Video S3).
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Figure S1. XRD and HR-XPS spectra of TizC, nanoflakes.
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Figure S2. EDX mapping from SEM image of TisC, nanoflakes and TiO,@Ti;C,/Pt micromotors

obtained after Pt sputtering.
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Figure S3. EDX spectra from SEM images of Ti3C, nanoflakes and TiO,@TisC,/Pt micromotors
obtained after Pt sputtering process.
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Figure S4. HR-XPS spectra of Ti;C, nanoflakes (A) and TiO,@Ti;C,/Pt micromotors (B) dispersed

in water, region Ti 2p.
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Figure S5. Tafel plots of TiO,@Ti;C,/Pt micromotors under UV light illumination (red line) and

without UV light illumination (dark line) as well TiO, nanoparticles (green line) under UV light

illumination as control.
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Figure S6. TiO,@Ti3C,/Pt micromotor performance in different H,0, concentrations.



Figure S7. Digital photo of UV irradiation setup.
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Figure S8. TNT photodegradation by TiO,@Ti3;C,/Pt micromotors and its respective controls:
(a) TNT solution with Ti3sC, under UV light illumination; (b) TNT solution with TiO,@TisC,/Pt
micromotors and not UV light illumination; (c) TNT solution with TiO,@Ti;C,/Pt micromotors
under light illumination; (d) TNT solution under UV light illumination; (e) TiO,@TisC,/Pt
micromotors with TNT under UV light illumination. 5mM TNT concentration was used in all

experiments.
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Figure S9. Stability test of TNT solution with TizC, under UV light illumination. Recovery

analysis was done using 0.5 mM of TNT.
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