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Figure S1. XRD patterns of CuBi2O4 films with different amounts of Mg (0, 1%, 3%, 5%, 
7%, 10%).
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Figure S2. XRD pattern of MgO prepared by directly calcination of the magnesium 
precursor.
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Figure S3. XPS spectra of O 1s orbits in CuBi2O4 and Mg-CuBi2O4 samples. 

Figure S4. SEM images of (a) CuBi2O4, (b) Mg-CuBi2O4 Films and EDS elemental 
mappings of the Mg-CuBi2O4 sample. 



Figure S5. (a) TEM, (b) SAED, and (c) HR-TEM images of CuBi2O4. 
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Figure S6. TEM image and EDS elemental mappings of the Mg-CuBi2O4 sample (scale 
bar: 200 nm)
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Figure S7. (a) Mott‒Schottky plots of CuBi2O4 and Mg-CuBi2O4 photocathodes. 
Electrochemically active surface areas (ECSA) measurements: cyclic voltammetry (CV) 
curves of (b) CuBi2O4 and (d) Mg-CuBi2O4 photocathodes by various scan rates (20‒160 
mV/s); double-layer capacitance (Cdl) of (c) CuBi2O4 and (e) Mg-CuBi2O4depended by 
the difference between Ja and Jc values. (f) Mott‒Schottky plots which have been 
corrected with ECSA data.
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Figure S8. Schematic diagrams of the energy band of CuBi2O4 photocathodes: (a) 
bare CuBi2O4; (b) Mg-CuBi2O4.
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Figure S9. I‒t curves of CuBi2O4 and Mg-CuBi2O4 photocathodes. 

Figure S10. XRD patterns of Mg-CuBi2O4 photocathode before and after stability test.



Figure S11. SEM images of Mg-CuBi2O4 photocathode before and after stability test. 
(Several MgO particles are marked by red circles.)
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Figure S12. J‒V curves of a single Mo:BiVO4 photoanode and a single CuBi2O4 
photocathode.



Table S1. Summary of various CuBi2O4 photocathodes for PEC water reduction.

Photocathode structure Electrolyte Onset potential Photocurrent Ref.

FTO/CuBi2O4/TiO2/Pt 0.1 M NaOH 1.2 VRHE –0.35 mA∙cm–2 

at 0.6 VRHE

1

FTO/Ag- CuBi2O4 

SMRs/NGQDs

0.5 M Na2SO4; pH=6.6 1.05 VRHE –0.071 mA∙cm–2 

at 0.3 VRHE

2

FTO/CuBi2O4 (Rapid thermal 

processing)

0.3 M K2SO4/0.2 M 

phosphate buffer 

solution; pH=7 

1.2 VRHE –0.38 mA∙cm–2 

at 0.6 VRHE (with 

H2O2)

3

FTO/Ov/CuBi2O4/Zn-CuBi2O4 0.3 M K2SO4/0.2 M 

phosphate buffer 

solution; pH=6.65

1.0 VRHE –0.6 mA∙cm–2 

at 0.3 VRHE

4

FTO/CuO/CuBi2O4 0.5 M Na2SO4;

pH = 7

1.0 VRHE –0.9 mA∙cm–2 

at 0.1 VRHE

5

FTO/CuO/CuBi2O4 0.1 M NaOH

; pH=13

1.12 VRHE –1.49 mA∙cm–2 

at 0.6 VSHE

6

FTO/CuBi2O4/Pt 0.2 M K2HPO4/0.2 M 

KH2PO4/0.3 M K2SO4

1.0 VRHE –0.5 mA∙cm–2 

at 0.4 VRHE

7

FTO/nanoCuBi2O4 0.1 M NaOH 1.05 VSHE –0.23 mA∙cm–2 

at 0.4 VSHE

8

FTO/Mg-CuBi2O4 KBi (KOH: 0.2 M; 

H3BO3: 0.4 M); 

pH=9.2

1.15 VRHE –0.2 mA∙cm–2 

at 0.7 VRHE

This 

work

Table S2. Comparison of CuBi2O4 and other photocathodes for PEC water reduction.

Photocathode structure Electrolyte Onset potential Photocurrent Ref.

MoS2-n+p Si 0.5 M H2SO4; pH=0 0.35 VRHE –17 mA∙cm–2 

at 0 VRHE

9

FTO/Cu2O/Ga2O3 /TiO2/RuOx 0.5 M Na2SO4/0.2 M 

phosphate solution; 

pH=5

1.0 VRHE –10 mA∙cm–2 

at 0 VRHE

10

FTO/CuO/Pd 0.2 M H2BO3
–/H3BO3; 

pH=9.2 

0.1 VSCE –0.8 mA∙cm–2 

at –0.3 VSCE

11

Mo glas/Cu2ZnSnS4

/CdS/In2S3/Pt 

0.2 M Na2HPO4/ 

NaH2PO4; pH=6.5

0.8 VRHE –11.1 mA∙cm–2 

at 0 VRHE

12

FTO/CuFeO2 1 M NaOH;

pH=13.5

0.98 VRHE –0.9 mA∙cm–2 

at 0.4 VRHE

13

FTO/Mg-CuBi2O4 KBi (KOH: 0.2 M; 

H3BO3: 0.4 M); 

pH=9.2

1.15 VRHE –0.2 mA∙cm–2 

at 0.7 VRHE

This 

work
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