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Figure S1. The O vacancy formation energy of the uppermost layer of O atoms on 

TiO2 (110), under CO, H2 and NO atmosphere when set the reaction temperature to be 

298 K.



Figure S2. The O vacancy formation energy of the uppermost layer of O atoms on 

TiO2 (211), under CO, H2 and NO atmosphere when set the reaction temperature to be 

298 K.



Figure S3. The O vacancy formation energy of the uppermost layer of O atoms on 

TiO2 (110), under CO, H2 and NO atmosphere when set the reaction temperature to be 

500 K.



Figure S4. The O vacancy formation energy of the uppermost layer of O atoms on 

TiO2 (211), under CO, H2 and NO atmosphere when set the reaction temperature to be 

500 K.



Figure S5. The compassion between DFT calculated  and (a)KNN, (b) RFR, Ef

(c)SVR, (d)MLP predicted values on TiO2(100), TiO2(110), TiO2(211).



Figure S6. The compassion between DFT calculated  and (a)OLS, (b)ridge Ef

predicted values on TiO2(100), TiO2(110), TiO2(211).



Figure S7. Comparison between the Ef of the second O layer predicted by the ML 

based on the RFR model and the results calculated by DFT for (a) TiO2(211), (b) 

TiO2(110), and (c) TiO2(100) surfaces. The purple, yellow, red, blue, and green dots 

represent the partial pressure ratio of 1, 10, 15, 20, and 30, respectively.



Table S1. The SISSO algorithm uses different numbers of features to construct 

equations for Ef.

Features Equation RMSE

n, p, T, γ, 
μ1, μ2, μ3

𝐸𝑓= (0.943(𝑝+ 𝑛) ‒ 0.640(𝑝 × 𝛾))(𝜇3𝑛 ) ‒ 0.301𝑝 × 𝜇3𝑛 × 𝛾
+ 9.154

0.7106 eV

n, T, γ, 
μ1, μ2, μ3

𝐸𝑓= (2.973𝜇3 ‒ 2.049(𝜇3 × 𝛾) ‒ 3.164𝛾𝑛)𝛾+ 9.356 0.7112 eV

n, T, γ, 
μ2, μ3

𝐸𝑓= (2.973𝜇3 ‒ 2.049(𝜇3 × 𝛾) ‒ 3.164𝛾𝑛)𝛾+ 9.356 0.7112 eV

n, γ, μ2, 
μ3

𝐸𝑓= (2.973𝜇3 ‒ 2.049(𝜇3 × 𝛾) ‒ 3.164𝛾𝑛)𝛾+ 9.356 0.7112 eV

γ, μ2, μ3 𝐸𝑓= (0.035𝜇3 + 4.024 ‒ 2.525𝛾)(𝜇3 × 𝛾) + 11.367 0.8003 eV

γ, μ3
𝐸𝑓= 7.832𝜇3 + 2597.384

1
𝜇3
+ 8401.311

1

𝜇3
2
+ 254.794

1.0002 eV


