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1. Faradaic efficiency calculation 

FE =  ×  × × ×  

FE: Faradaic Efficiency of the product / % 

x0: mole of the product detected by GC / mol 

n: Total moles according to the ideal gas law ( ×  × ), under ambient temperature experiment (25 °C) 

z: Charge transfer of the product 

NA: Avogadro constant / mol−1 

I: total current through experiment 

t: CO2 gas flow rate / L s−1 

e: Electric charge / C 
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2. Supplementary figures and tables 

 

Figure S1. N2 adsorption-desorption isothermal curves of PCZs and BM-3. 

 
Figure S2. XRD patterns of BM-3. 
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Figure S3. The XPS spectra of (a) Cu 2p and (b) Zn 2p of BM-3. 
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Figure S4. The XPS spectra Pd 3d, Cu 2p and Zn 2p of (a,d,g) PCZ-1, (b,e,h) PCZ-2, and (c,f,i) PCZ-3. 
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Figure S5. The measured capacitive currents as a function of scan rate for PCZs catalysts. 

Calculated electrochemical active surface area, with Cs = 0.029 𝑚𝐹 𝑐𝑚  
PCZ-1:  𝐴 = 0.264 𝑚𝐹 𝑐𝑚29 𝜇𝐹 𝑐𝑚  𝑝𝑒𝑟 𝑐𝑚 = 9.10 𝑐𝑚  

PCZ-2: 𝐴 = 9.04 𝑚𝐹 𝑐𝑚29 𝜇𝐹 𝑐𝑚  𝑝𝑒𝑟 𝑐𝑚 = 311.72 𝑐𝑚  

PCZ-3:  𝐴 = 3.57 𝜇𝐹 𝑐𝑚29 𝜇𝐹 𝑐𝑚  𝑝𝑒𝑟 𝑐𝑚 = 0.123 𝑐𝑚  
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Figure S6. 1H-NMR spectra of the electrolyte after CO2 reduction electrolysis at −1.4 V vs. SCE for long-term test. 

 

Figure S7. XRD patterns of PCZ-2 after long-term test. 
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Figure S8. The SEM image of PCZ-2 after long-term test. 
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Figure S9. The XPS spectra of (a) Pd 3d, (b) Cu 2p and (c) Zn 2p of PCZ-2 after long-term test. 
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Figure S10. XPS survey spectra of PCZ-2 after long-term test.
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Table S1. CO selectivity using among various catalysts. 

Electrode Electrolyte FECO (%) Applied Potential 𝒋 (mA.cm−2)* Reference 

Cu-In 0.1 M KHCO3 85% −0.60 V vs. RHE >1 [1] 

Pd85Cu15/C 0.1 M KHCO3 86% −0.89 V vs. RHE 6.9 [2] 

CuZn0.4 0.1 M KHCO3 70% −1.0 V vs. RHE 4.3 [3] 

ZIF-A-LD/CB 0.1 M KHCO3 75% −1.0 V vs. RHE 3.2 [4] 

2D c-MOF (PcCu-O8-Zn) 0.1 M KHCO3 88% −0.7 V vs. RHE 8 [5] 

C-AFC@ZIF-8 1 M KHCO3 93% −0.43 V vs. RHE 5.2 [6] 

Ag2O/layered ZIF 0.25 M K2SO4 80.5% −1.2 V vs. RHE 26.2 [7] 

Cu-MOF74 0.1 M KHCO3 85% −1.25 V vs. RHE 6.9 [8] 

Zn94Cu6 foam 0.5 M KHCO3 90% −0.95 V vs. RHE 5 [9] 

Co/Zn ZIF pyrolysis 0.5 M KHCO3 94% −0.63 V vs. RHE 18.1 [10] 

Cobalt-porphyrin MOF 0.5 M K2CO3 76% −0.70 V vs. RHE ~1 [11] 

COF-367-Co(1%) 0.5 M KHCO3 90% −0.67 V vs. RHE 1 [12] 

PCZ-2 0.1 M KHCO3 95% −0.75 V vs. RHE 3.99 This work ∗ 𝑗 : refers to geometric current density or partial current density with specific subscript.
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Table S2. Surface area and pore size of PCZ-n (n= 1-3) and BM-3 samples. 

Sample Surface area (m2/g) Pore volume (cm3/g) Pore size (nm) 
PCZ-1 126.11 0.32 2.4 
PCZ-2 271.40 0.45 4.5 
PCZ-3 40.74 0.11 10..8 
BM-3 22.15 0.11 20.47 
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