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Fig. S1: Comparison of FOR activity for different catalyst loading
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Fig. S2. (a) UV absorption spectra for known HCHO concentrations and (b) Calibration curve

obtained using peak intensity of A =413 nm.
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Fig. S3. (a) '"H NMR spectra for a known concentration of HCOOH and Methanol; and Calibration

curves obtained for (b) HCOOH and (c¢) Methanol.
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Fig. S4: (a) TEM and (b) HRTEM micrographs of B/Cu,O/CF
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Fig. S5. SEM images of (a) B/Cu,O/CF, (b) P/Cu,O/CF, and (c) S/Cu,O/CF, and (b, d, and f)

corresponding EDS spectra.
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Fig. S6. XRD spectra of (a) B/Cu,O/CF, (b) P/Cu,O/CF, and (c) S/Cu,O/CF electrocatalysts.
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Fig. S7; Subsequent Linear Polarization Curves for FOR of P/Cu,O/CF
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Fig. S8: Linear Polarization Curves for FOR of Cu foam.
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Fig. S9; Comparison of anodic activity for FOR and MOR of S/Cu,O/CF catalyst.
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Fig. S10: EIS spectra for FOR of B, P, and S/Cu,O/CF electrocatalysts and equivalent circuit for

fitting and interpretation of data.



Current Density (mA/cn?)

b8 8 83 o388 35

Potential (V vs. RHE)

10 008 006 004 -0.02

0.00

0.02

6 Scan Rate (mV/s)
4 —15
— Al 20
% 25
—30
- - 74
i . —4q0
8" /
B2
£ (b)
44

016 014 012 010 008 -006 -0.04

Potential (V vs. RHE)



081 ﬁ\ !?gte (mVls)
£ 06{—15
591 %
E 04425
= no}—30
202 35
2 0.04——40
§0.4- (c)
©.06-
0.8+

096 094 092 09 088 08 -0.84
Potential (V vs. RHE)

Fig. S11: Cyclic voltammetry curves for (a) B/Cu,O/CF, (b) P/CuO/CF, and (c¢) S/Cu,O/CF

electrocatalysts.
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Fig. S12 (a): UV-Vis spectroscopy and (b) 'H NMR spectroscopy at simultaneous periodic

intervals during electrolysis test.
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Fig. S13; FOR activity of B/Cu,O/CF for different HCHO concentrations.
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Fig. S14: Pre and Post FOR XPS spectra of B/Cu,O/CF electrocatalyst
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Fig. S15: Pre and Post FOR Raman spectra of B/Cu,O/CF electrocatalyst.



Fig. S16: Post FOR SEM images of B/Cu,O/CF electrocatalyst.
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Fig. S17: (a) Nyquist plots of B, S, and P/CuxO/CF electrocatalysts for HER in 1 M HCHO + 1
M KOH. (b) Nyquist plots of B/Cu,O/CF and NiPB/NF electrocatalysts for HER with

and without the presence of HCHO.
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Fig. S18; (a) UV-Vis spectroscopy and (b) '"H NMR spectroscopy at simultaneous periodic

intervals during electrolysis test for B/Cu,O/CF || B/Cu,O/CF
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Fig. S19; (a) UV-Vis spectroscopy and (b) 'H NMR spectroscopy at simultaneous periodic

intervals during electrolysis test for NiPB/NF || B/Cu,O/CF
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Fig. S20; Chronoamperommetry tests using a two electrode system (B/CuxO/CF|| B/CuxO /CF

and NiPB/NF || B/CuxO /CF) with hourly periodic replenishment of HCHO.
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Fig. S21; Schematic of membrane-free assembly of asymmetric setup (NiPBNF || B/Cu,O/CF)
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Fig S22; Gas chromatographic analysis of the product stream, for NiPB/NF || B/Cu,O/CF system
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Fig. S23; UV- Vis spectra of spontaneous HCHO degradation over 30 min



