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Figure S1: XRD spectra BiVO4 working electrode with Mo and Gd doping. The data show a more than 70% 

monoclinic clinobisvanite crystal structure. Further peaks can be seen due to the doping with molybdenum and 

gadolinium and the resulting crystal structure. The radiation source was a Mg-Kα 0.1591 nm.    
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Figure S2: Images and cross-section of a BiVO4 electrode with a drawing speed of 700 mm min-1. The cross-

section shows that the coating is very even and approx. 1 µm thick. 



 

Figure S3: The cross-section of a BiVO4 electrode in the SEM. The layer thickness is 906 nm, which corresponds 

well with the cross-section of the metallography. 

 

 

 

 

 

Figure S4: EDX spectrum of an BiVO4 electrode doped with molybdenum and gadolinium. 
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Figure S5: Chronocoulometry of an 3.2 cm² BiVO4 working electrode (anode) and an 4.9 cm² gas diffusion 

electrode (cathode). The total peroxide concentration and the CE plotted against the respective applied potential 

vs. Ag/AgCl. Polarization was performed in 2 M KHCO3 with stirring at a pH of 8.3. Total charge of 100 C passed 

during the experiments. The anode compartment contained 100 mL of electrolyte and was separated from the 

cathode compartment by a cation exchange membrane. In the gas compartment of the GDE, oxygen was passed 

through water for high humidity, which was then offered to the GDE at 15 mbar overpressure.  
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Figure S6: Calibration curves of the quantification assay based on horseradish peroxidase (HRP) using either a 

fixed concentration of H2O2 in water (black) or in 2 M KHCO3 (red), the latter presumably containing a fraction of 

peroxomonocarbonate not detected by the assay. 
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Figure S7: Calibration curves of the quantification assay based on colorimetric iodometry using either a fixed 

concentration of H2O2 in water (black) or in 2 M KHCO3 (red), the latter presumably containing a fraction of 

peroxomonocarbonate. 
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Figure S8: Total peroxide concentration and CE plotted against charge quantity. Chronocoulometry using 

InSbOx/CuSb2Ox/FTO as the working electrode. Polarization was performed at 2.385V vs Ag/AgCl in carbonate 

buffer under stirring with 0.5 M KHCO3 and 3.5 M K2CO3 at a pH of 11.3. Total charge of 330 C passed during the 

experiment. The anode compartment contained 120 mL of electrolyte and were separated from the cathode 

compartment by a cation exchange membrane. A GDE was used as the cathode. In the gas compartment of the 

GDE, oxygen was passed through water for high humidity, which was then offered to the GDE at 15 mbar 

overpressure.  
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Figure S9: Chronocoulometry of an 4.4 cm² FTO working electrode (anode) and an 4.9 cm² gas diffusion electrode 

(cathode). The total peroxide concentration and the CE plotted against the respective applied potential vs. 

Ag/AgCl. Polarization was performed in 0.5 M KHCO3 and 3.5 M K2CO3 at a pH of 11.3. Total charge of 100 C 

passed during the experiments. The anode compartment contained 110 mL of electrolyte and was separated 

from the cathode compartment by a cation exchange membrane. In the gas compartment of the GDE, oxygen 

was passed through water for high humidity, which was then offered to the GDE at 15 mbar overpressure.  
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Figure S10: Total peroxide concentration and CE plotted against charge quantity. Chronocoulometry using 

InSbOx/CuSb2Ox/FTO as the working electrode. Polarization was performed for 24 h at 3V vs Ag/AgCl in carbonate 

buffer under stirring with 0.5 M KHCO3 and 3.5 M K2CO3 at a pH of 11.3. The anode compartment contained 

110 mL of electrolyte and were separated from the cathode compartment by a cation exchange membrane. A 

GDE was used as the cathode. In the gas compartment of the GDE, oxygen was passed through water for high 

humidity, which was then offered to the GDE at 15 mbar overpressure.  

 

 



 

Figure S11: SEM images from above. A shows a mixed oxide electrode and B an FTO substrate. 
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Figure S12: The XPS spectra of the InSbOx/CuSb2Ox/FTO electrodes. All spectra were corrected for the C1s peak 

of the environment at 284.5 eV. The radiation source was a Mg-Kα (1253.6 eV). The power was 120 W with a 

pass energy of 10 eV. The respective areas with the binding energies of the corresponding elements are shown. 

Here an overlap of the O 1s with the Sb 3d5/2 can be seen. The Sb 3d3/2 is clearly visible. The elements indium and 

copper can also be seen. Due to the FTO as a carrier material, tin was also detected in addition to the elements 

of the mixed oxide.  
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Figure S13: The decolorization of 20 µM methylene blue at 665 nm by 5 mM of hydrogen peroxide in 

(bi)carbonate electrolytes of different pH shown as logarithmic plot for first-order type kinetics. The 

degradation rate was determined from 190 to 600 minutes (bottom graph) as this yielded best results free 

from artefacts sometimes appearing in the initial phase. 


