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1. X-Ray Diffraction 
 

 
Figure S1. X-ray diffraction pattern (a) TiO2/NTO, (b) 1% Au/TiO2/NTO, (c) 2% Au/TiO2/NTO, (d) 3% 
Au/TiO2/NTO, (e) rutile TiO2 (ICSD 98-016-5920) [1], (f) Na2Ti6O13 (NTO) (ICSD 98-016-3491) [2], and (g) gold (ICSD 
98-008-2085) [3]. 
 
 

 

 

 

 

 

 



   

  
Figure S2. Rietveld refinement of XRD pattern of (a) TiO2/NTO, (b) 1% Au/TiO2/NTO, (c) 2% Au/TiO2/NTO, and 
(d) 3% Au/TiO2/NTO. 
 
2. UV-Vis Spectroscopy 

To determine the structure of Au formed, UV-vis spectroscopy analysis was performed on the 
catalyst. Figure S3 shows the absorption spectrum of gold with different oxidation states of 0 and +3. 
Au3+ indicated absorption patterns between 300-350 nm but no absorption in the 500-550 nm region. 
Meanwhile, at Au0, new absorption appeared in the area around 500-550 nm. The absorption results for 
Au0 and Au3+ are consistent with Eustis et al. [4]. 

 

   
Figure S3. The UV-vis absorption spectrum of gold synthesis with HAuCl4 precursor before (orange line) and after 
(pink line) the addition of NaBH4 reducing agent. 
 
 
 
 



Table S1. Bandgap energy values of the samples. 

Sample Wavelength (nm) Eg/Bandgap energy (eV) 
TiO2/NTO 437 2.84 
1% Au/TiO2/NTO 443 2.80 
2% Au/TiO2/NTO 446 2.78 
3% Au/TiO2/NTO 479 2.59 
 

 
Figure S4. Chromatogram of phenol intermediate using GC-MS analysis. 
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