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Potential and Electrochemical Response
Analysis

W.E: NO3~ +9H* +8e~ + hv - NH,™ + 3H,0 (E>,;, = +0.88V)

C.E: Hy0 > 4H* + 0, + 4e™ (EL, = —1.23V)
Cathode  Overpotential (1) vs Ag/AgCl)

Karamad et al.2022

Pt -0.33-0.8V  ZhangH.etal 2023
RuCo -04a-09V Hang et al.2023
CuO -0.3a-06V Bai L. et al.2021
SiC -0.6a-1.2V  GuoW.etal.2023

R.E (Ag/AgCl)

Solar
Simulator
/ *
/
Diagram for evaluation photoelectrochemical response
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Thin Film Deposition
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Chemical composition (Atomic %)

[ s C 0 Al
Sip15Co 25 66.51 25.06 7.54 0.89
Sig;sCoz0  61.85 28.91 8.55 0.69
SipesCosa  57.16 33.07 7.24 2.02
SigsoCoso  41.11 46.95 9.60 2.33
SipasCoss  34.99 51.90 10.62 2.49
SigasCoss  33.35 53.15 11.73 1.74
Sig 16Co c1 30.38 54.91 11.10 1.82

Elemental atomic concentration of samples produced by RF magnetron sputtering.
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Structure and bonding of a-SiC
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Photoelectrochemical characterization
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Summary and future work
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O Determine flat band potential and dopants through
Mott-Schottky plots of SiC substochiometric samples

A Do electrolytes of cocatalysis loading of silicon rich
sample at AG and quantify the ammonia production.
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EDS measurement
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Measurements Chemical composition (Atomic %)
| Si C 0 Al
Sig.75Co.25 SEM-EDS (CaF2 - 5 KeV) 66.51 25.06 7.54 0.89
oS SEM-EDS (CaF2-4.5 KeV) 61.85 28.91 8.55 0.69
Sig 64Co.24 SEM-EDS (CaF2- 4KeV) 57.16 33.07 7.24 2.02
Sip 50Co.50 SEM-EDS (CaF2 — 4KeV) 41.11 46.95 9.60 2.33
Si;.44Co.56 SEM-EDS (CaF2 — 4KeV) 34.99 51.90 10.62 2.49
Si;.4,Co 58 SEM-EDS(CaF2-3.5KeV) 33.35 53.15 11.73 1.74
Sig 20Co 1 SEM-EDS(CaF2-4KeV) 30.38 54.91 11.10 1.82
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EIS semiconductor

_Z" (GO)

D
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- » = SiC 17-10 data

— SiC 17-10 fit

Parameters (Unit) Value

Bulk resistance (GQ) 2.2

CPE (pF) 0.54
Equivalent Capacitance (pF) 0.10

index 0.80
Maximum frequency (Hz) 713
Conductivity (S/m) 0.455x10-9
Relative permittivity 14
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Electrical measurement
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Optical measurement
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EIS measurement
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