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Figure S1. Deconvoluted FT-IR spectra of the low-wavenumber vibrational region for (a) TiON₀.₅S₀.₂₅ and (b) Ag-loaded TiON₀.₅S₀.₂₅ composites. The fitted components centered near ~650–700 cm⁻¹ correspond to Ti–O–Ti and Ti–O–N/Ti–O–S lattice vibrations, while the lower wavenumber contribution near ~520–530 cm⁻¹ is associated with Ag–O surface interactions, confirming enhanced interfacial coupling and structural distortion after Ag incorporation.
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Figure S2. XPS survey and high-resolution spectra of TiON₀.₅S₀.₂₅ showing the Ti 2p, O 1s, N 1s, and S 2p regions, confirming successful N and S incorporation into the TiO₂ framework.
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Figure S3. Particle size distribution histograms of (a) TiON₀.₅S₀.₂₅, (b) Ag(0.6%)/TiON₀.₅S₀.₂₅, (c) Ag(1.9%)/TiON₀.₅S₀.₂₅, and (d) Ag(3.1%)/TiON₀.₅S₀.₂₅ composites derived from FESEM analysis. The average particle size gradually increases from approximately 18 to 25 nm with increasing Ag loading.
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Figure S4. EDS spectra of TiON₀.₅S₀.₂₅ and Ag(x%)/TiON₀.₅S₀.₂₅ composites confirming the presence of Ti, O, N, S, and Ag elements. The increasing Ag peak intensity with increasing loading concentration confirms successful incorporation of plasmonic Ag nanoparticles.
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