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Summary of the Density Functional Theory (DFT) Calculations 
 

Density functional theory calculations were performed using Gaussian 09 suite of programs 
with the B3LYP functional and 6-311+G(d,p) basis set.  

 
 

Nitrobenzene (gas phase) 

 

E (RB+HF-LYP) = -436.8746216 
 

 
  



Si (111) surface (relaxed subsurface) 

 
E (RB+HF-LYP) = -4936.40670530 



 
 

  



Si (111) surface (fixed subsurface) 

 
E (RB+HF-LYP) = -4936.40670530 



 

 
 

  



Nitrobenzene adsorption (relaxed subsurface) 

 
E (RB+HF-LYP) = -5373.28285544 



 



 
Nitrobenzene adsorption (fixed subsurface) 

 
E (RB+HF-LYP) = -5373.28171490 



 



Nitrobenzene adsorption TS (relaxed subsurface) 

 
E (RB+HF-LYP) = -5373.22809756 



 



O-Si bond formation, Structure A (relaxed subsurface) 

 
E (RB+HF-LYP) = -5373.33833303 



 



N-Si bond formation (relaxed subsurface) 

 
E (RB+HF-LYP) = -5373.27227312 



 



H2O formation TS (relaxed subsurface) 

 

E (RB+HF-LYP) = -5373.23903597 

 



Nitroso adduct, Structure B (relaxed subsurface) 

 
Nitroso adduct: E (RB+HF-LYP) = -5296.88606667 

Water: E (RB+HF-LYP) = -76.45846272 
 



 



 
Nitroso adduct, (fixed subsurface) 

 
Nitroso adduct: E (RB+HF-LYP) = -5296.84449678 

Water: E (RB+HF-LYP) = -76.45846272 



 
  



O insertion TS (relaxed subsurface) 

 
E (RB+HF-LYP) = -5296.84599279 

 
  



O insertion TS (fixed subsurface) 

 

E (RB+HF-LYP) = -5296.84599298 



 
 

  



Phenylnitrene adduct, Structure C (relaxed subsurface) 

 
E (RB+HF-LYP) = -5297.0010554 

 
  



Phenylnitrene adduct, (fixed subsurface) 

 
E (RB+HF-LYP) = -5296.94661517 

 



 
  



Nitrosobenzene (gas phase) 

 

E (RB+HF-LYP) = -361.63922801 
 

 
  



Nitrosobenzene adsorption, Structure D (relaxed subsurface) 

 
E (RB+HF-LYP) = -5298.04675605 



 



Nitrosobenzene adsorption, (fixed subsurface) 

 
E (RB+HF-LYP) = -5298.04675605 

 



 



Nitrosobenzene adsorption TS (relaxed subsurface) 

 

E (RB+HF-LYP) = -5297.99010745 



 
  



Nitrosobenzene adsorption TS (fixed subsurface) 

 

E (RB+HF-LYP) = -5297.589958625 



 
  



N-Si bond formation, Structure E (relaxed subsurface) 

 
E (RB+HF-LYP) = -5298.09181084 



 



N-Si bond formation, (fixed subsurface) 

 
E (RB+HF-LYP) = -5298.09139547 



 
  



H2O formation TS (relaxed subsurface) 

 

E (RB+HF-LYP) = -5298.08738593 

 
 



Phenylnitrene adduct, Structure F (relaxed subsurface) 

 
E (RB+HF-LYP) = -5298.12863032 

 



 
 
 
 
 
 
 
 
 
 
 

Phenylnitrene adduct, (fixed subsurface) 

 
E (RB+HF-LYP) = -5298.06479827 

(only selected bonds are shown in this structure) 



 
  



 
 
 

 
 
Figure S1. High resolution O 1s XPS spectrum of nitrobenzene (a) and 
nitrosobenzene (b) reacted with H-terminated Si(111) surface by wet-chemistry. The 
absolute position of the peak is calibrated by the position of the Si 2p features. 
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