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Figure S1. The particle length (a) and width (b) distribution for WO3-x NPs and diameter of 
Ag nanostructures  (c) for WO3-x@Ag NPs.
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Figure S2. EDX spectra of WO3-x@Ag NPs.



Figure S3.  TEM (a), UV-vis absorption (b), and EDX spectra (c) of WO3 NWs after the 
addition of Ag ions. 



Figure S4. The Rietveld refinement analysis for WO3-x nanosystem. 



Figure S5. The Rietveld refinement analysis for WO3-x@Ag nanosystem.



Figure S6. The Rietveld refinement analysis for WO3 nanosystem.



Figure S7. The optic images of pure aqueous dye solutions (a), mixed with WO
3-x 

(b), WO
3-

x
@Ag (c), and WO

3
 (d) NP systems. The images were collected immediately after mixing of 

dyes and NP systems.  The final concentration of the dye is 10-5 M. 



Figure S8. The zeta potentials of pristine aqueous suspensions of NP systems (a) and their 
mixture with various dyes for WO

3-x 
(b), WO

3-x
@Ag (c), and WO

3
 (d). The final concentration 

of the dye is 10-5 M.



Figure S9. Reusability test of the MB in the presence of different nanosystems. The 
photocatalytic test was evaluated 3 times for each nanosystem. First cycle (a, b, and c), second 
cycle (d, e, and f), and third cycle (g, h, and l).   



Figure S10. The representative Raman spectra for WO
3-x

, WO
3-x

@Ag, and WO
3
 NP systems.



Figure S11. Raman spectra of pure CV, MB, MG, and R6G at 10-5 M concentration on 
aluminum foil without WO3-based material.



Figure S12. Representative Raman spectra of MB at various concentrations in the presence of 
WO3-x@Ag NP system (a) and normalized peak intensities at 1619 cm-1 (b).


