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Figure S1. (a) Derivative spectra of all the samples and standards at the Ti K-edge. (b) Difference spectra 
obtained between the spectrum of TiSn20_C and the spectrum of rutile (green line) and between the spectrum 
of TiSn5_H and the spectrum of anatase (magenta line). (c) XANES spectrum of TiSn20_H at the Ti K-edge (solid 
blue line) and linear combination fitting (black dotted lines). The residual (experimental data minus fitting) is 
shown by the blue line. (d) Residuals (experimental data minus fitting) calculated for TiSn20_H, TiSn5_C, Ti_C 
and Ti_H. 

  



 
Figure S2. Isolation procedure of peak B in the case of TiSn5_C sample. The red line is the background function, 
obtained through the Statistics-sensitive Non-linear Iterative Peak-clipping (SNIP) algorithm, a background 
approximation that provides reliable treatment of fluctuations[1]. 

 

 
 

 
Figure S3. DR spectrum of a calcined Sn-doped TiO2 sample without N-doping. 
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Figure S4. FTIR spectra of calcined and hydrothermal samples. 

 
 
 

 
 
 

 

Figure S5. First derivative of reflectance spectra of hydrothermal samples as a function of radiation energy (in eV). 
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Table S1. Quantification of Sn(II) in TiSn5_C and TiSn5_H. 

Sample Peak B area 
Sn(II) quantity 
(as percentage) 

SnO2 1.023 / 
SnO 0.170 100% 

TiSn5_C 0.582 51.7% 
TiSn5_H 0.268 88.4% 
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