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Fig. SI 1: Comparison of Platinum electrode before and after electrodeposition with Pt black: CV (A) of bare Pt
(red) and platinized Pt (black); and the AFM images (B) of respective electrodes.
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Fig. SI 2: Product formation rate (A) of the electrolysis of 10 mM levulinic acid in 0.1 M HCIOa4 at Pt/Pt, determined
after 1-helectrolysis. Time dependence of the product yields (B) and the Coulomb efficiency during a 6-hour
electrolysis. The electrolyses were performed at 20 °C, at a potential of +0.015 V (vs. RHE).
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Fig. SI 3: Electrolysis results of 1-h potentiostatic electrolysis experiments using 10 mM furfural solutions in 0.1
M HCIO4 at a temperature of 20 °C and performed at different electrode potentials.
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Fig. Sl 4Chronoamperometric plot of Pt/Pt in 0.1 M HCIOs (without addition of organic reactant) at an applied
potential of +0.165 V vs. RHE stirred at 300 RPM, 20 °C.



Table Sl 1. Performance parameters for the ECH of 10 mM levulinic acid at 20°C and 50°C for 6-h electrolysis at 300 rpm. E,pp=+0.015 V vs RHE. WE: Pt/Pt, CE: Pt, RE: Ag/AgCl (sat’d KCl). n=3

MEAN time AQ %Coaance I3 Pr°d“:r:2r;'itic‘r’2?£atev’VL % Yieldy. % CEyut o PrOd“::nf;rrTftci;rlzrateVA %Yielda % CEw % CEtota
1 15.04 90.41 0.26 1.56 1.18 16.45 0.27 1.64 1.20 35.05 51.51
2 26.17 99.10 0.51 1.56 2.43 19.56 0.64 1.93 2.87 49.91 69.47
3 34.17 91.18 0.57 1.11 2.69 15.56 0.61 1.20 2.82 33.97 49.53
0, 41.70 91.59 0.64 0.93 3.00 14.19 0.80 1.15 3.69 35.52 49.71
5 51.67 92.50 0.78 0.87 3.61 13.83 0.94 1.06 4.28 33.94 47.77
6 59.70 93.45 0.95 0.87 4.45 14.47 1.04 0.95 4.72 32.23 46.70
1 19.42 10717 062 3.77 3.15 49.19 0.43 2.63 2.05 60.48 76.34
2 42.07 99.40 1.04 3.11 4.50 27.40 0.80 2.40 3.33 30.24 57.64
3 59.60 101.69 1.28 2.50 5.68 2034 0.89 1.74 3.76 24.26 44.60
o, 80.00 91.44 1.47 2.11 6.38 15.45 1.01 1.45 4.20 19.27 34.73
5 10583 91.42 1.58 1.78 6.96 12.53 0.96 1.08 4.04 13.92 26.46
6 12625 75.19 1.87 171 8.20 12.06 1.09 1.00 4.60 13.08 25.13

IS)TE\D/ time rQ Cb'/ o PrOdu;tn:ZT?it::_;atev’VL % Yield,w. % CEyvt o PrOd“:;f;rrTftci;rlzrateVA %Yielda % CEwa % CErota
1 1.10 13.41 0.18 1.11 0.88 11.70 0.13 0.77 0.35 19.15 26.33
2 3.65 1.93 0.12 0.39 0.23 7.97 0.31 0.93 0.83 31.98 39.92
oo 3 3.66 12.46 0.08 0.16 0.11 4.17 0.18 0.34 0.30 13.99 18.17
4 4.10 11.66 0.15 0.22 0.19 5.00 0.24 0.35 0.41 14.67 19.66
5 6.94 8.53 0.20 0.23 0.30 5.71 0.34 0.38 0.75 17.57 23.28
6 9.44 6.72 0.21 0.19 0.16 5.88 0.38 0.34 0.83 17.60 23.48
1 13.54 4.99 0.16 1.00 0.55 35.94 0.32 1.95 141 29.73 19.97
2 22.57 9.34 0.43 1.28 1.29 8.64 0.51 1.53 2.04 10.39 3.95
) 3 22.35 10.56 0.41 0.81 0.94 3.02 0.48 0.94 176 7.59 5.55
e, 24.04 6.68 0.62 0.88 1.93 2.77 0.64 0.92 2.52 10.53 13.25
5 28.89 8.90 0.58 0.65 1.65 1.64 0.59 0.66 2.30 7.06 8.67
6 32.88 10.55 0.70 0.64 2.05 1.94 0.65 0.60 2.53 6.47 8.39




Table SI 2. Performance parameters for the ECH of 10 mM levulinic acid at different potentials at 50°C for 4-h electrolysis at 300 rpm. WE: Pt/Pt, CE: Pt, RE: Ag/AgCl (sat’d KCl). n=3

MEAN AQ Chalance covmM Product formiatloniratev.VL % Yield, v % CE, . =y Product fornjatlorj rateyva % Yieldya % CEya % CErons
% pmol h™t cm—2 pumol h-1 cm2
-0.085V 243.17 84.90 0.88 5.39 4.56 3.61 0.15 0.93 0.86 1.40 5.00
0.015V 19.42 107.17 0.62 3.77 3.15 49.19 0.43 2.63 2.05 60.48 76.34
0.065V 14.57 91.85 0.11 0.70 0.57 7.44 0.30 1.81 0.47 38.15 45.59
0.115V 7.43 93.90 0.03 0.20 0.13 3.47 0.17 1.00 0.54 44.49 47.96
STD DEV AQ Chalance cou mM Product form_atlon_ratev.VL % Yield, v % CE, . ey Product fornlatlorl rateyva % Yieldya % CEya % CErora
% umol h-t cm~2 pumol h-1cm~2
-0.085V 53.93 13.03 0.25 1.53 0.54 1.34 0.08 0.48 0.45 1.01 2.20
0.015V 13.54 4.99 0.16 1.00 0.55 35.94 0.32 1.95 1.41 29.73 19.97
0.065V 0.33 11.31 0.03 0.17 0.17 1.80 0.10 0.61 0.64 11.99 13.22
0.115V 1.14 9.69 0.05 0.28 0.19 491 0.11 0.63 0.31 27.78 22.97




Table SI 3. Performance parameters for the ECH of 100 mM levulinic acid at 50°C for 4-h electrolysis at 300 rpm. E4pp=+0.015 V vs RHE. WE: Pt/Pt, CE: Pt, RE: Ag/AgCl (sat’d KCl). n=3

MEAN time  AQ C"f;“ce o PrOd“Eltn':glrritiC?:gateV“’L %Yield  %CEau  camM Pmd“::;’lr?ftci;rl;ate"“ %Yieldia  %CEva % CEioua
1 6033 95.40 178 10.91 150 27.23 145 8.88 1.22 44.56 71.79
10 2 9333 96.21 2.68 8.03 2.25 26.13 1.93 5.80 1.62 37.98 64.12
mM 3 12573 93.93 3.66 7.16 3.01 26.17 2.47 4.83 2.03 34.79 60.97
4 16240 9548 4.46 6.42 3.75 24.13 2.87 4.12 2.41 30.70 54.83
1 544 2.25 0.21 1.27 0.17 134 0.22 134 0.17 6.74 5.76
10 2 685 0.56 0.26 0.78 0.21 0.93 0.38 115 0.30 8.04 7.45
mMo 3 1334 0.50 0.26 0.51 0.17 0.97 0.63 1.23 0.50 6.73 5.76
4 1233 0.94 0.50 0.72 0.37 1.40 0.81 1.16 0.65 7.11 7.74




Table S| 4. Performance parameters for the ECH of 10 mM furfural at different applied potentials at 20°C for 1-h electrolysis at 300 rpm. WE: Pt/Pt, CE: Pt, RE: Ag/AgCl (sat’d KCl). n=3

MEAN AQ Chalance CrA Nea Yea CEra CmF Nwmr Ywme CEwmr Cruran NFuran Yeuran CEruran CEtotal
C % mM mmol % % mM mmol % % mM mmol % % %
0.165V 12.68 74.44 0.01 0.00 0.08 0.98 0.09 LOD 0.60 16.35 LOD LOD 0.02 0.15 17.33
0.115V 12.53 85.12 0.01 0.00 0.09 1.54 0.13 0.01 1.12 29.06 0.02 LOD 0.15 1.16 30.61
0.065V 19.28 85.46 0.16 0.01 1.22 9.46 0.15 0.01 1.26 17.80 0.01 LOD 0.09 0.29 27.26
0.015V 26.50 84.08 0.18 0.01 1.64 6.98 0.33 0.02 2.80 24.92 LOD LOD 0.03 0.08 31.90
-0.085V 123.24 75.17 0.61 0.03 5.05 4.61 0.38 0.02 2.96 5.42 0.02 LOD 0.13 0.06 10.03
STD DEV AQ Chalance CrA Nea Yea CEra CmF Nwmr Ywme CEwmr Cruran NFuran Yeuran CEruran CEtotal
C % mM mmol % % mM mmol % % mM mmol % % %
0.165V 4.87 6.82 0.02 0.00 0.12 1.38 0.07 0.00 0.54 12.80 0.00 0.00 0.01 0.09 14.18
0.115V 6.23 8.95 0.01 0.00 0.09 1.54 0.05 0.00 0.31 21.03 0.01 0.00 0.11 1.07 22.58
0.065V 9.88 8.41 0.07 0.00 0.56 6.33 0.21 0.01 1.86 21.55 0.02 0.00 0.15 0.40 27.88
0.015V 8.73 12.24 0.02 0.00 0.33 1.89 0.07 0.00 0.54 8.84 0.00 0.00 0.02 0.05 10.73
-0.085V 3.24 13.38 0.12 0.01 1.13 1.02 0.28 0.01 2.18 4.00 0.01 0.00 0.11 0.05 5.02




Table SI 5. Performance parameters for the ECH of furfural at different concentrations at 20°C for 1-h electrolysis at 300 rpm. E,p,=+0.015 V vs RHE. WE: Pt/Pt, CE: Pt, RE: Ag/AgCl (sat’d KCl). n=3

MEAN AQ Cbalance  CFa Product formation ratera Yea CEra cvr  Product formation rateme  Ywr CEwme CFuran Product formation rateryran Yeuran  CEfruran  CEtotal
C % mM umol h-1 cm-2 % % mM pumol h™t cm= % % mM umol h-1 cm-2 % % %
1mM 27.37 46.85 0.09 0.54 5.58 2.68 0.08 0.45 6.55 5.23 LOD 0.01 0.16 0.02 7.91
25mM 3047 7870 0.21 1.29 8.15 6.35 0.17 1.03 6.59 12.50 LOD 0.01 0.09 0.07 18.84
5mM 28.10 91.70 0.24 1.44 4.35 8.10 0.32 1.93 5.76  23.00 LOD 0.02 0.05 0.12 31.11
10 mM 23.53 8259 0.8 1.07 1.55 7.61 0.36 2.09 299 29.29 LOD 0.02 0.03 0.09 36.90
25 mM 24.13 97.95 0.40 2.47 1.70 1492 041 2.50 1.74 32.15 LOD 0.02 0.02 0.19 47.07
50 mM 2527 97.88 0.34 2.08 0.65 12.86 0.42 2.88 0.92 35.32 0.01 0.04 0.01 0.19 48.18
STD DEV AQ Chalance  CFA Product formation ratera Yea CEfa CMF formatiozl;(;(tj:hj:umol hot Ymr CEwmr Cruran Product formation rateruran~~ Yruwran  CEfuran  CEiotal
C % mM pumol h-1cm~2 % % mM P % % mM umol h-1cm~2 % % %
1mM 3.11 2036  0.12 0.71 6.57 3.44  0.06 0.33 580 4.11 0.00 0.00 0.07 0.00 7.55
2.5mM 7.69 6.52 0.08 0.47 3.06 1.24 0.07 0.40 2.73 8.28 0.00 0.00 0.02 0.00 9.52
5mM 8.75 2.35 0.06 0.36 1.26 1.14  0.02 0.14 0.76 5.79 0.00 0.01 0.02 0.00 6.93
10 mM 8.15 13.81 0.02 0.13 0.34 1.77 0.05 0.29 0.49 5.29 0.00 0.01 0.02 0.05 7.07
25 mM 5.09 1.72 0.21 1.28 0.83 6.21 0.17 1.05 0.47 10.33 0.00 0.01 0.01 0.00 16.54
50 mM 6.86 2.01 0.11 0.67 0.17 3.31 0.12 0.76 0.29 1.15 0.00 0.00 0.00 0.00 4.46




Table SI 6. Performance parameters for the ECH of furfural and levulinic acid of selected literature studies.

Catalyst Eapp, RHE Substrate Electrolyte” Production rate 2H-P Production rate 4H-P CE}"“”"
0
-0.55 75:250.5 M
1 -1 -2 -1 -2 0,
Cu Ve 50 mM FF H,504:ACN 13.0 pmol h't cm 80.0 umol h* cm 70%
80:200.1 M
2 - -1 2 -1 ~m-2 o
Cu 0.56V 10 mM FF H,S04:ACN 12.47 pmol h* cm 16.80 umol h'tcm 21%
4/ -0.1V 50 mM FF 0.1 HCIO,4 2.05 umol h'1 cm-? n.d. 97%
2]
-0.2V 50 mM FF 0.1 HCIO, 3.6 umol h cm? n.d. 91%
PtonPd/Pd* -75mA 0.25 M FF t-BUOH/1 M H,SO, 2.67 umol h't cm2 n.d. n.d.
PbS -1.3V 0.20 M LA 0.5 M H,S0O,4 17.5 umol h't cm2 244.0 umol h't cm2 87%
-1.5V 0.20 M LA 0.5 M H,S0,4 13.3 umol h't cm? 417.42 pmol h't cm 92%
-1 -2 -1 -2
5In/CFS  -13V 50 mM LA 0.1 M H,50,4 3.13 mmc;';t’ cm*mg  33.48 mm:;th CMTME 3719

*at room temperature; n.d. - not determined
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