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Figure S1. SEM images (cross-section) of the TiO2 nanotubes decorated with chromium oxides (a) 
before and (b-f) after laser treatment with (b) 10 mJ cm-2, (c) 20 mJ cm-2, (d) 30 mJ cm-2, (e) 40 mJ cm-

2, (f) 50 mJ cm-2 fluence. 
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Figure S2. Raman spectra of the TiO2 nanotubes decorated with chromium oxides before (0 mJ cm-

2) and after laser-treatment (10 – 50 mJ cm-2); the enlarged portion of Figure 3. 
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Figure S3. Tauc plots of (a) the bare TiO2 nanotubes and (b) the laser-treated TiO2 nanotubes deco-
rated with chromium oxides (0 - 50 mJ cm-2). 
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Table S1. Optical bandgap values of the bare TiO2 nanotubes and the laser-treated TiO2 nanotubes 
decorated with chromium oxides (0 - 50 mJ cm-2). 

 
Sample 

 
Copyright: © 2023 by the authors. Licensee MDPI, Basel, 

Switzerland. This article is an open access article distributed 

under the terms and conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

Bandgap [eV] 

TNT 3.01 
0 mJ cm-2 3.32 
10 mJ cm-2 3.14 
20 mJ cm-2 3.00 
30 mJ cm-2 2.70 
40 mJ cm-2 2.29 
50 mJ cm-2 1.68 
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Figure S4. 20 subsequent CV cycles recorded for the material modified with the laser  
fluence of 40 mJ cm-2. Scan rate was set to 50 mV/s. 

 
 
 
 

 
Figure S5. Chronoamperometry curve recorded under prolonged irradiation of the electrode mate-
rial modified with 40 mJ cm-2 laser fluence. The electrode was polarized at +0.5 V vs. Ag/AgCl/0.1M 
KCl. 

When the light starts irradiating the material surface, the recorded current increase 
rapidly. Then the current falls and reaches the steady-state value as the part of produced 
electrons and holes recombines. The recombination occurs because holes are accumulated 
at the electrode/electrolyte interface, while electrons are present in the bulk or those 
charges are trapped at the surface states. The small cathodic spike is also observed as is in 
the case of linear voltammogram (see Figure 8 in the main manuscript), so accumulation 
of holes can be regarded as the main reason of the recombination process. 
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