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Fig. S1 XRD patterns of the intermediate compound (a) directly collected after hydrothermal 

process and the resultant iodine doped TiO2 (b) by calcining (a) in air at 400 oC for 2 hrs. 
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Fig. S2. High resolution XPS spectra of F1s, I 3d5, Ti 2p and O 1s of the intermediate 

compound.  
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Fig. S3 Energy filtered TEM images of general morphologies (A), Ti (B), O (C) and I (D) 

elemental maps of the iodine doped titania prepared. 
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Fig. S4 Structural models and calculated energy band structure (A) for the supercell Ti16O32. 

Oxygen and titanium are indicated by red and white, respectively. 

 

 
 

To investigate the effect resulted by surface doping, undoped (101) was studied firstly as 

the reference. From the optimized structure shown in Fig. S5-(A), no significant structural 

distortion is found, suggesting that the clean (101) is very stable, consistent with early 

experimental and theoretical reports. [42,43] As to electronic structures, except that the band 

gap increases from 2.96 eV to 3.09 eV due to the blue shift, no essential difference from the 

bulk case is found according to the calculated energy band structures and DOS of undoped 

(101), as shown in Fig. S5-(B). In particular, no interband state is shown between VB and CB 

for the undoped (101), and the position of the VB does not shift either upwards or downwards. 

Based on the local DOS, it is clear that both VB and CB are contributed by mixed Ti3d and 

O2p, which is also similar to the bulk structure. Therefore, the cleavage of the (101) surface 

does not result in obvious changes with respect to the bulk TiO2. 
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Fig. S5 Structural models (A) and calculated energy band structures (B) of undoped (101) 

TiO2 surface. Oxygen and titanium atoms are indicated by red and grey spheres, respectively. 

The numbers listed in the parentheses are the calculated binding energies. 

 

 
           (A) Clean (101) 
(-1290.8 eV) 
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