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Fig. S1 X-ray diffraction patterns of O-Zn-200, O-Zn-300, O-Zn-400 and O-Zn-500.



Fig. S2 XPS quantitation analysis atomic ratio of all species contained in O-Zn-200, O-
Zn-300, O-Zn-400 and O-Zn-500.



Fig. S3 XPS spectra of C 1s of (a) O-Zn-200, (b) O-Zn-300, (c) O-Zn-400 and (d) O-
Zn-500.



Fig. S4 Depth-profiling XPS of (a) O-Zn-200 and (b) O-Zn-400.



Fig. S5 Cross-section SEM images of (a) O-Zn-200, (b) O-Zn-300, (c) O-Zn-400 and 
(d) O-Zn-500.



Fig. S6 CO2RR performance analysis. LSV measurements under in 0.1M KHCO3 with 
saturated CO2 or N2 of (a) O-Zn-200, (b) O-Zn-300, (c) O-Zn-400 and (d) O-Zn-500.



Fig. S7 Faradaic efficiency performance at a selected potential window between − 0.70 
to −1.10 V (vs. RHE) of (a) O-Zn-200, (b) O-Zn-300, (c) O-Zn-400 and (d) O-Zn-500. 
Faradaic efficiency of CO (orange), formate (yellow), H2 (blue) and total faradaic 
efficiency (green) of each samples were shown in the figure.



Fig. S8 The stability of O-Zn-200 and O-Zn-400 at cathodic potential of -1.0 V during 
CO2RR.


