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Figure S1: Schematic representing the bipolar electrochemical generation of copper ions for 

Cu2O generation.  

Cu0  Cu2+ + 2e-     Eq. S1. 

2H2O + 2e-  H2(g) + 2OH-     Eq. S2. 

Cu2+ + 2C6H11O7 - ↔ C12H22CuO14     Eq. S3. 

2Cu2+ + C6H12O6 + 5OH-    2Cu2O + C6H11O7- + 3H2O  Eq. S4. 

Cu+ + OH-  CuOH     Eq. S5. 

2CuOH  Cu2O + H2O     Eq. S6. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Figure S2: (a) Color change of the reaction solution during BPE synthesis over 60 min, from left: 

0 min, 10, 20, 30, 40 and 60 min (right photo). (b-g) Photos taken during progression of the 

reaction inside the bipolar cell. 

 

 

 

a 

b c d e f g 



 

Figure S3: Refinement profile for the Rietveld analysis of room temperature XRD data that was 

collected for 4.5 V-3H and fitted to the model.S1 

 

 



Figure S4: Refinement profile for the Rietveld analysis of room temperature XRD data that was 

collected for 4.5 V-1H and fitted to the model S1.  

 

Figure S5: Refinement profile for the Rietveld analysis of room temperature XRD data that was 

collected for 5.0 V and fitted to the model.S1 

 



Figure S6: Refinement profile for the Rietveld analysis of room temperature XRD data that was 

collected for 6.0 V and fitted to the model.S1  

 

Figure S7: Refinement profile for the Rietveld analysis of room temperature XRD data that was 

collected for 7.0 V and fitted to the model.S1 

 



Figure S8: Refinement profile for the Rietveld analysis of room temperature XRD data that was 

collected for 8.0 V and fitted to the model.S1 
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Figure S9: Emission spectra for Cu2O synthesized by bipolar electrochemistry at 4.5 V (1h). 
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Figure S10: Emission spectra for Cu2O synthesized by bipolar electrochemistry at 4.5 V (3h). 
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Figure S11: Emission spectra for Cu2O synthesized by bipolar electrochemistry at 6.0 V (1h). 
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Figure S12: Emission spectra for Cu2O synthesized by bipolar electrochemistry at 8.0 V (1h). 
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Figure S13: Emission spectra for commercial Cu2O. 

 



 

Figure S14: TEM of Cu2O synthesized by bipolar electrochemistry for 1 hour at 4.5 V (a), 6.0 V 

(b), 7.0 V (c) and 8.0 V (d). 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Figure S15: TEM and SEM (inserts) of commercial Cu2O. 
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