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Section S1. CV Analysis for Different Cu Deposition 
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Figure S1. CV graphs of (A) acid treated CNT sheet (no Cu deposition); (B) activated and 2 hours 

Cu deposition; (C) activated and 5 hours of Cu deposition; (D) activated and 10 hours of Cu 

deposition; and (E) activated and 20 hours of Cu deposition. 



Section S2. Current Density for Different Cu Depositions 
 
 

 
 

Figure S2. Current density comparison during CO2 reduction between CNT samples with different 

Cu deposition. 
 

 
 

 
 

 
 

 
 

 
 

 



 
Section S3. The discharging time graph (using NaHCO3 electrolyte on both sides) 
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Figure S3. CV graphs (NaHCO3 electrolyte as the electrolyte) of (A) acid treated CNT sheet (no Cu deposition); (B) 

activated and 2 hours Cu deposition; (C) activated and 5 hours of Cu deposition; (D) activated and 10 hours of Cu 

deposition; and (E) activated and 20 hours of Cu deposition. 



Section S4. Calculation of Theoretical Potential of Zn-CO2 battery 
 

According to the results and analysis, the following reactions could take place: 

Cathode: 2CO2 + 8H+ + 8e-1 → CH3COOH +2H2O (1M NaCl, sat. CO2)                             (S4-1) 

Eୡ =  Eେ୓మ/େୌయେ୓୓ୌ஘ − ୖ୘୬୊ ln ൤஑ిౄయిోోౄ×஑ౄమోమ஑ిోమమ × ஑ౄశఴ ൨ = 0.32 V − ଼.ଷଵସ × ଶଽ଼.ଵହ଼ × ଽ଺ସ଼ହ  ln ଴.଴ଷଵ× (ଵ଴షఱ.ఴ)ఴ  = −0.039 V            

(S4-2)   

Anode: 4Zn + 8OH-– 8e-1 ↔ 4Zn (OH)2 (1M KOH)                                      

Eୟ =  E୞୬(୓ୌ)రమష/୞୬஘  −  ୖ୘୬୊ ln ൤ ஑ౖ౤(ోౄ)రమష஑ౖ౤ ൨ = -1.199 − ଼.ଷଵସ × ଶଽ଼.ଵହଶ × ଽ଺ସ଼ହ  ln ቂ଴.଴ଶଵ ቃ = −1.149 V        (S4-3) 

Overall reaction: 4Zn + 2CO2 + 8OH- +8H+ → 4Zn (OH)2 + CH3COOH +2H2O               (S4-4) 

Therefore, the theoretical electromotive force of Zn-CO2 battery:  E୘୦ୣ୭୰ୣ୲୧ୡୟ୪ = Eୡ − Eୟ = 1.11 V                                                                                     (S4-5) 

And theoretical energy density (ED) of the battery is ED୞୬ = C୞୬ × E୲୦ୣ୭ = 825 mAh gିଵ × 1.11V = 915.75 Wh kgିଵ                                     (S4-6) 

 

In above equations, R is 8.314 (molar gas constant), T is 298.15K, n is number of electrons 

transferred per mole of product, F is 96485 C/mol (Faradaic constant), α is the chemical activity 

of corresponding ions or molecules, C୞୬ is the theoretical capacity of the Zn anode-based battery. 

 

 

 

 

 

 

 

 

 

 



Section S5. Table of performance comparison between this work and other 
published work 
Table S1. Table of performance comparison between this work and other published work. 

Cathode Anode Electrolyte Potential Main 
Byproducts 

Ref 

Cu deposited 

CNT 

Zinc NaCl +KOH 1.6 Acetic acid This work 

Carbon 

Hollow fiber 

Zinc [EMIM] 

[BF4]/ 

[EMIM] [BF4] 

1.01 Methane [1] 

Palladium Zinc KOH + NaCl/ 

H2O 

0.955 Formic acid [2] 

CNT@Ni, 

CNT@Cu 

Zinc [EMIM] [BF4] 0.98, 0.82 CO, H2 [3] 
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