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Supporting Information 

 

Figure S1. Band structures of the (a) bulk TiO2, (b) TiO2 nanosheet with three atomic layers 

from HSE06.  Inset: First Brillouin zone of TiO2 nanosheets, (c) TiO2 nanosheets with two 

atomic layers (the bulk TiO2, the coordinates of the symmetric k-points: Γ (0 0 0), X(0 0.5 0), 

R(0 0.5 0.5), Z(0 0 0.5), M(0.5 0.5 0), A(0.5 0.5 0.5) for the TiO2 nanosheets: Γ (0 0 0), F(0 0.5 

0), N(0.5 0.5 0), R(0.5 0 0)). 
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Figure S2. (a) Visualization of the three conditions described by eqn (2)–(4). These conditions 

are simultaneously satisfied in -3.28 eV ≥ Oµ   ≥0 eV and -9.18 eV ≥ Tiµ ≥ -2.62 eV as indicated 

by a green bold line. (b) the relationship between the transition metal chemical potentials TMµ  

and the O chemical potential Oµ , as derived from the equilibrium growth of the host: 

( )TM OTM O /x yH y xµ µ = −  , Oµ  at -3.28 eV and 0 eV represent the O-poor and O-rich 

condition, respectively. (c) the relationship between the C and N chemical potentials C/Nµ and the 

Ti chemical potential Tiµ , as derived from the equilibrium growth of the host: 

( )C TiTiCHµ µ= −  and ( )N TiTiNHµ µ= − , Tiµ  at -2.62 eV and -9.18 eV represent the O-poor 

and O-rich condition, respectively. 
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Figure S3. Total and projected DOS for (a)-(c) (TiO2)2/3(MoOC)1/3 and (d)-(f) 

(TiO2)2/3(Nb2O3C)1/3 solid solutions from HSE06. 
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Figure S4. Total and projected DOS for (a)-(c)  (TiO2)2/3(WN2)1/3 and (d)-(f) (TiO2)2/3(TaON)1/3 

solid solutions from HSE06. 
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Figure S5. Optical properties of (a)  (TiO2)2/3(MoOC)1/3, (b) (TiO2)2/3(Nb2O3C)1/3, (c) 

(TiO2)2/3(WN2)1/3 and (d)  (TiO2)2/3(TaON)1/3 nanosheets from HSE06.  


