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S1: (A) Photo of the prepared solder disk electrode from commercially available solder wire.
(B) Photo of the solder plate prepared (C) Enlarged XRDs of (a) commercial solder alloy
electrode, (b) solder alloy electrode polarized at -3V vs SCE for 50 s in 2 M NaOH and (c) at
-5V vs SCE for 50 s in 2 M NaOH + 1M glycerol + 1M TX-100 .
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S2: XPS Spectra fitted (A) Sn3d for electrode B, (B) Pb4f for electrode B, (C) Sn3d for
electrode 3B, (D) Pb4f for electrode 3B, (E) Sn3d for electrode 5B and (F) Pb4f for electrode

5B
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S3 (a) Cyclic voltammograms of solder disk electrode (electrode B), (b) Cyclic voltammogram
of the solder disk electrode after applying potential of -3V for 50 s, (electrode 3B) (c) -5V for
50 s (electrode 5B)
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S4: (A) Calibration curve of standard different concentrations for formate obtained from NMR.

(B) NMR spectra of product obtained after electrolysis for 2 hours at -1.5 V and -1.6 V vs.

Ag/AgCl during electrolysis only solder plate used (C) porous solder electrode prepared at -

3V 50 s (electrode 3B) (D) porous solder electrode prepared at -5V 50 s (electrode 5B).
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S5: NMR spectra of product obtained after electrolysis for 2 hours (A) at -1.7 V for electrode
3B (B) at -1.8 V for electrode 3B (C) at -1.7 V for electrode 5B (D) at -1.8 V for electrode 5B
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S6: (A) Elemental mapping and (B) EDS of the solder wire electrode (C) Elemental mapping
and (D) EDS of the solder electrode polarized at -3V vs SCE for 50 seconds in 2 M NaOH (E)
Elemental mapping and (F) EDS of the solder electrode polarized at -5V vs SCE for 50 seconds
in 2 M NaOH + 1M glycerol + 1M TX-100
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S7: XRD of B, 3B, 5B electrode after CO- electroreduction reaction for 2 hours in 0.1 M
KHCOs3 (saturated with CO» for 30 minutes) at -1.7 V' vs Ag/AgCI.
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S8: (A) FESEM image of solder plate, (B) Elemental mapping of solder plate electrode and
(C) EDS of solder plate after CO; electroreduction reaction for 2 hours in 0.1 M KHCO3
(saturated with CO> for 30 minutes) at -1.7 VV vs Ag/AgCl.
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S9: (A and B) FESEM images of 3B electrode, (C) elemental mapping (D) EDS of 3B electrode
after CO> electroreduction reaction for 2 hours in 0.1 M KHCOs (saturated with CO> for 30
minutes) at -1.7 V vs Ag/AgCl



A ’ t
Ch 19" MAG: 25.0kx o D#10.2 mm

cps/eV

u

w &
I e e e e oy

N

=

Energy [keV]

S10: (A and B) FESEM images of 5B electrode, (C) elemental mapping (D) EDS of 5B
electrode after COz electroreduction reaction for 2 hours in 0.1 M KHCOs3 (saturated
with COz for 30 minutes) at-1.7 V vs Ag/AgClI
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S11: (A), (B), and (C) Plot of Q vs t¥2of electrode B, 3B and 5B for ECSA calculation

Electrochemical surface area for the 3 electrodes B, 3B and 5B were calculated using the
following equation %2

Q = 2nAFCoDY?tY/2 / 12

Were Q = charge in coulombs

n = Number of electrons for Ks[Fe(CN)¢]
C = concentration of Ks[Fe(CN)s]

D = Diffusion coefficient for Ks[Fe(CN)se]
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S12: (a) Stability testing for 5B electrode at -1.6V for 19 hours and (b) at -1.7V vs
Ag/AgCl for 19 hours in 0.1 M KHCOs saturated with CO2 for half hour only.
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