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Table S1. Reaction data for FF ECH at -560 mV RHE.

t X MB SFA S MF FE FA FE MF
min

ECH1 0 0.000 1.000 0.000 0.000 0.000 0.000
30 0.149 0.916 0.127 0.311 0.109 0.463
60 0.241 0.867 0.130 0.312 0.102 0.467
120 0.412 0.763 0.118 0.294 0.091 0.467
180 0.601 0.659 0.116 0.296 0.076 0.438

ECH2 0 0.000 1.000 0.000 0.000 0.000 0.000
30 0.102 0.959 0.193 0.494 0.107 0.464
60 0.193 0.903 0.132 0.348 0.091 0.427
120 0.345 0.815 0.099 0.346 0.072 0.479
180 0.431 0.737 0.099 0.349 0.066 0.471

ECH3 0 0.000 1.000 0.000 0.000 0.000 0.000
30 0.079 0.955 0.149 0.279 0.122 0.394
60 0.115 0.931 0.145 0.266 0.112 0.404
120 0.178 0.886 0.108 0.245 0.099 0.451
180 0.207 0.829 0.094 0.276 0.082 0.470




Table S2. Reaction data for FF ECH at -700 mV RHE.

t X MB SFA S MF FE FA FE MF
min

ECH1 0 0.000 1.000 0.000 0.000 0.000 0.000
30 0.158 0.908 0.135 0.282 0.096 0.381
60 0.268 0.830 0.130 0.230 0.100 0.381
120 0.352 0.763 0.115 0.209 0.096 0.392
180 0.434 0.721 0.101 0.228 0.081 0.386

ECH2 0 0.000 1.000 0.000 0.000 0.000 0.000
30 0.102 0.927 0.103 0.170 0.125 0.356
60 0.138 0.881 0.153 0.172 0.124 0.348
120 0.189 0.845 0.144 0.164 0.123 0.350
180 0.247 0.799 0.110 0.170 0.099 0.347

ECH3 0 0.000 1.000 0.000 0.000 0.000 0.000
30 0.060 0.960 0.183 0.170 0.144 0.267
60 0.126 0.913 0.179 0.178 0.137 0.322
120 0.190 0.859 0.112 0.126 0.126 0.328
180 0.234 0.816 0.098 0.157 0.104 0.347

Table S3. Assignment of primary bands seen in commercial pFA.

Wavenumber [cm]

Functionality and citations

3417

O-H stretch 123

3118 C-H stretch of ring 3
2922 Asymmetric CH; stretch *3
2848 Symmetric CH stretch 1
1715 C=0 stretch .23

1608 C=C stretch "3

1562 and 1501 Ring vibration *3

1452 Asymmetric CH, bend *
1350 to 1380 -CHg stretch 1

1148 C-O-C stretch 3

1014 C-OH stretch *

779 2,5-substitution furan ring * 2




Table S4. Atomic percent found using XPS for cleaned Cu, -560 and -700 mV RHE FF ECH

fouled Cu electrodes, and pFA on Cu foil.

C ) Cu N S Cl
Clean Cu 74.6% 9.76% 13.4% 0.27% 0.00% 1.94%
-560 mV RHE
Fouled 68.8% 30.7% 0.00% 0.49% 0.00% 0.00%
-700 mV RHE
Fouled 71.4% 28.6% 0.00% 0.00% 0.00% 0.00%
pFA on Cu 81.3% 18.7% 0.00% 0.00% 0.00% 0.00%

Table S5. Reaction data for FA ECH at -560 mV RHE. The humins (model) column is the

predicted loss of FA due to homogeneous side reactions predicted by kinetics developed in *.

Humins
t X MB S MF FE MF (Model)

min
ECH1 0 0.000 1.000 0.000 0.000 0.000
180 0.435 0.616 | <0.0024 | <0.0014 0.394
ECH2 0 0.000 1.000 0.000 0.000 0.000
180 0.407 0.593 | <0.0023 | <0.0011 0.394
ECH3 0 0.000 1.000 0.000 0.000 0.000
180 0.383 0.565 | <0.0023 | <0.0007 0.394
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Figure S1. Faradaic efficiency to FA and MF from consecutive ECH of FF with recycled Cu foil
electrode. At -560 mV: (a) ECH1, (b) ECH2, (c) ECH3. At -700 mV RHE: (d) ECH1, (e) ECH2,
(f) ECH3. Conditions: 200 mM FF, 0.5 M H2SO4, 80:20 vol% water:acetonitrile, 3 hour duration
ECH, 60 mL N2 sparging, Cu electrode.
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Figure S2. Representative EIS samples prior to ECH. EIS conditions: -560 mV RMS vs RHE,
10 mV AC potential, 100 kHz to 0.1Hz.
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Figure S3. FTIR spectra of Cu submerged in electrolyte (100 mM FF, 30 mM FA) for 3hr
(magnified 20x), -560 mV fouled Cu, commercial pFA, FF (magnified 0.6x), FA, and MF

(magnified 6x).
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Figure S4. FTIR spectra of -700 mV fouled Cu, -560 mV fouled Cu, Cu submerged in electrolyte
(100 mM FF, 30 mM FA) for 3hr, and a bare cleaned Cu foil.
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Figure S5. FTIR spectra Cu foil used for FA ECH at -700 mV and -560 mV RHE.
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Figure S6. Raman spectra of (a) bare cleaned Cu foil and Cu foil used for FA ECH. (b)

magnified scale for cleaned bare Cu foil.
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