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Fig. S1 (a, b) SEM images of carbon paper.
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Fig. S2 (a, b) TEM images of Zn NS. (c, d) HADDF-STEM and EDS mapping images of Zn 

NS.
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Fig. S3 The NMR spectra of electrolyte extracted from H-type cell after CO2RR. It can be seen 

that no liquid products were formed from the spectra.
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Fig. S4 H2 Faradaic efficiency of Zn NS and Zn NS-x% PTFE (x = 4, 8, 16).
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Fig. S5 XRD patterns of Zn NS and Zn NS-x% PTFE (x = 4, 8, 16) measured after CO2RR.
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Fig. S6 FTIR spectra of the Zn NS and Zn NS-x% PTFE (x = 4, 8, 16) after CO2RR.
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Fig. S7 Contact angle of (a) Zn NS, (b) Zn NS-4%PTFE, (c) Zn NS-8%PTFE, (d) Zn NS-

16%PTFE with a drop of 0.5 M KHCO3 electrolyte after CO2RR.
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Fig. S8 CV curves of Zn NS and Zn NS-x% PTFE (x = 4, 8, 16) measured in 0.5 M KHCO3 

electrolyte at various scan rate (40, 60, 80, 100, and 120 mV s-1).
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Fig. S9 (a ~ c) LSV, Faradaic efficiency (FE) and NMR spectra of CP and CP-8%PTFE. (d ~ 

f) LSV, Faradaic efficiency (FE) and NMR spectra of Ni and Ni-8%PTFE.
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Electrode Electrolyte E vs. RHE (V) FECO (%) JCO (mA cm-2) Reference

Zn NS-8% PTFE 0.5 M KHCO3 -1.0 90.2 -7.1 This work

Zn/Cu-Na200 0.1 M KHCO3 -1.0 83.2 -9.8 1

Sn0.5Zn0.5Oy 0.1 M KHCO3 -0.9 ~ 24 -1.5 2

ZnLa-1 0.1 M KHCO3 -1.5 25.99 -2.5 3

HP-Zn 0.1 M KHCO3 -1.0 ~ 85 -0.6 4

NiZn 0.1 M KHCO3 -0.9 7 -1.7 5

Mo-ZnO 0.5 M NaHCO3 -0.8 39.8 -1.8 6

ZnO@Cu 0.1 M KHCO3 -1.1 ~ 56 / 7

O-Zn-200 0.1 M KHCO3 -1.0 79.7 -3.1 8

Zn0.65-Ni0.35 0.1 M KCl -1.5 VAg/AgCl 55 -4.6 9

Table S1 Electrochemical CO2 reduction to CO performance reported in the literature.
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Electrode Before After

Zn NS 36.1° 14.9°

Zn NS-4% PTFE 128.3° 125.3°

Zn NS-8% PTFE 136.8° 135.9°

Zn NS-16% PTFE 143° 142.1°

Table S2 Contact angle of Zn NS and Zn NS-x% PTFE (x = 4, 8, 16) with a drop of 0.5 M 

KHCO3 electrolyte (5 μL) before and after electrochemical performance testing.
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