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Scheme S1. Electrochemical cells for the CO2 electrolysis: (a) batch cell and (b) semi-flow cell 

 



 

Figure S1. XRD patterns of Cu2O, CuSn0.5, CuSn1.0 and CuSn2.0 samples (a) and a view of (200) 

peak (b). 



 

Figure S2. EDX characterization of the region of sample Sn-Cu2O depicted in the FESEM image, 

consisting of an EDX spectrum, Cu Kα and Sn Lα elemental maps. 



 

Figure S3. FESEM images of the samples. (a) Cu2O, (b) CuSn0.5, (c) CuSn1.0, (d) Sn-Cu2O and (e) CuSn2.0. 



 

Figure S4. CO2RR in a batch cell in a CO2-saturated 0.1 M KHCO3 aqueous solution on various samples. The 

dark green line is a guide to the eye for CO partial current density.  

 



Table S1. Current density for CO formation on the Sn-Cu2O electrode at various potentials in 

different electrolytes. 

Electrolyte 

(KHCO3) 

 

0.1 M 0.5 M 1.0 M 2.0 M 

Potential 

(V vs. RHE) 

Current densityCO 

(mA cm-2) 

Current densityCO 

(mA cm-2) 

Current densityCO 

(mA cm-2) 

Current densityCO 

(mA cm-2) 

-0.35 0.097 0.14 0.28 0.36 

-0.4 0.25 0.33 0.47 0.68 

-0.45 0.52 0.73 0.88 0.98 

-0.5 0.78 1.37 1.82 1.88 

-0.55 1.27 2.03 2.61 3.36 

-0.6 1.76 3.88 5.45 6.23 

-0.7 3.17 5.95 11.25 12.28 

-0.8 4.87 9.09 16.73 24.40 

-0.9 9.90 14.80 22.66 36.38 

-1.0 13.87 22.00 29.30 47.16 

 



Table S2. Faradaic efficiency for CO formation on the Sn-Cu2O electrode at various potentials in 

different electrolytes. 

Electrolyte 

(KHCO3) 

 

0.1 M 0.5 M 1.0 M 2.0 M 

Potential 

(V vs. RHE) 

FECO 

(%) 

FECO 

(%) 

FECO 

(%) 

FECO 

(%) 

-0.35 45 42 72 51 

-0.4 56 58 79 55 

-0.45 79 70 81 64 

-0.5 84 78 81 70 

-0.55 85 85 83 74 

-0.6 90 87 86 75 

-0.7 90 90 83 79 

-0.8 90 89 80 76 

-0.9 82 88 76 71 

-1.0 80 83 73 68 



Table S3. Comparison of different CuSn-based electrocatalysts in liquid-phase CO2 electrolysis. 

Electrocatalyst 

Potential 

(V vs RHE) 

Electrolyte 

jCO 

(mA cm-2) 

FECO 

(%) 

Reference 

Electrodeposited Cu-Sn -0.6 0.1 M KHCO3 0.9 90 1 

Dendritic Cu-Sn -0.8 0.1 M KHCO3 4.7 90 2 

Electrodeposited Cu-Sn -0.99 0.1 M KHCO3 0.9 60 3 

Dendritic Cu-Sn -1.1 0.1 M KHCO3 11.5 75 4 

3D-hierarchical Cu-Sn -1.0 0.1 M KHCO3 9.6 ≈70 5 

Cu/patterned-Sn -1.0 0.1 M KHCO3 1.9 58 6 

Core/Shell Cu/SnO2 -0.7 0.5 M KHCO3 ≈4.3 93 7 

Sn/Cu-Nanofiber-GDE -1.2 0.1 M KHCO3 100 ≈80 8 

Sn-Cu2O -1.0 2.0 M KHCO3 47 70 This work 

Sn-Cu2O -0.7 0.5 M KHCO3 5.9 90 This work 
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