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Figure S1: SEM image of the unleached PCC with side dimensions.



Figure S2: (a) HRTEM image of one copper particle (b) HRTEM showing several nanoparticles
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Figure S3: (a,d) SEM images of Cu/Cu,O-PCC-0h (b,e) SEM images of Cu/Cu,0-PCC-1h (c,f) SEM images of Cu/Cu,O-PCC-6h
(g,h,i) elemental mapping images for Cu/Cu,O-PCC-0h, Cu/Cu,O0-PCC-1h, Cu/Cu,O-PCC-6h, respectively
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Figure S5: (a,d,g) XPS survey scans of Cu/Cu,O-PCC-0h, Cu/Cu,O-PCC-1h, Cu/Cu,O0-PCC-6h, respectively (b,e,h) XPS high resolution spectra of N 1s
of Cu/Cu,0-PCC-0h, Cu/Cu,0-PCC-1h, Cu/Cu,0-PCC-6h, respectively (c,f,i) XPS high resolution spectra of C 1s for of Cu/Cu,0-PCC-0h, Cu/Cu,O-
PCC-1h, Cu/Cu,O-PCC-6h, respectively



Table S1: current densities at different potentials

Potential vs RHE

Current density of
Cu/Cu,O-PCC-0h

Current density of
Cu/Cu,0-PCC-1h

Current density of
Cu/Cu,O-PCC-6h

[mA/cm?] [mA/ecm?] [mA/cm?]

-0.5 0.119 0.0752 0.0627
-0.7 1.26 0.317 0.106
-0.9 2.00 0.750 0.566
-1.1 6.35 4.96 2.85
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Figure S6: NMR spectrum showing Ethanol produced at -0.5 V vs RHE, ethanol peak from ethanol solution is shown in the top

inset
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Figure S7: Electrochemical Cell and working electrode during electrolysis

Figure S8: Working electrode



