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Figure S1: In-situ AES spectra of TiN sample after deposition, subsequent oxygen exposure and ambient
exposure.
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Figure S2: SEM-EDX of (a) TiN and (b) TION sample.
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Figure S3: Overlaid grazing incidence XRD of plain FTO and titanium oxynitride.
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Figure S4: (a) LSV curves of (i) bare FTO and (ii) TION sample (b) absorbance before and after electrolysis
for the detection of ammonia in N, saturated solution of 0.1 M Na,SO, solution at pH 7. In-situ AES N:O
atomic ratio of film was 0.9 before ambient exposure (c) LSV curves of (i) bare FTO and (ii) TION sample.
(d) absorbance before and after electrolysis for the detection of ammonia in N, saturated solution in
0.1 M Na,S0, solution at pH 10. In-situ AES N:O atomic ratio composition of film was 0.8 before
ambient exposure.
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Figure S5: Gas chromatogram of TiON film in (a) pH 7 and (b) pH 10 during electrolysis for the detection of
H, in N, environment in 0.1 M Na,SO, solution.
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Figure S6: Ex-situ XPS core level spectra of a TiON sample (a) before and (b) after 4.5 hr multicyclic
voltammograms at -0.93 V in N, environment in 0.1 M Na,SO, solution at pH 3.2. XPS-derived N:O ratios
were 0.8 prior to and 0.4 after electrochemical cycling, respectively.
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Figure S7: Energy calculation reaction (in eV) of *N,H, surface intermediates for rs-TiON, (orange
color), rs-VO,N, (yellow color), zb-CoO,N, (green color) and zb-CoN (red color) models
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