
Supplementary material 

Refer to Table S2 for specific formulas for deducing descriptors.  

Refer to Table S3 for specific formulas for model verification. 

Refer to Figure S1 for the comparison of observed and predicted values of PLS. 

Refer to Figure S2 for the application domain of PLS. 

Refer to Figure S3 for the ROS value. 

Table S2 Specific formulas for deducing descriptors 

Descriptor Formula Description 

Ionization potential I=𝐸𝑐
𝑁−1 − 𝐸0

𝑁 𝐸𝑐
𝑁−1is the energy after losing one electron 

𝐸0
𝑁is the basal state energy(neutral) 

𝐸𝐴
𝑁+1is the energy after gaining one electron 

u is absolute electronegativity 

I is ionization potential 

A is electron affinity 

η is absolute hardness 

𝐸𝑡𝑜𝑡 is the total energy of mixture 

∑ 𝐸𝑖
𝑛
𝑖=1  is the sum of energy of all materials 

Electron affinity A=𝐸0
𝑁 − 𝐸𝐴

𝑁+1 

Absolute 

electronegativity 
u=

𝐼+𝐴

2
 

Absolute hardness 
η=

𝐼−𝐴

2
 

Adsorption energy  Δ𝐸𝑎𝑑𝑠=𝐸𝑡𝑜𝑡 − ∑ 𝐸𝑖
𝑛
𝑖=1  

Table S3 Specific formulas for model verification 

Index Formula Description 

R2 𝑅2 = 1 −
∑ (𝑦𝑖 − 𝑦̂𝑖)

2𝑛
𝑖=1

∑ (𝑦𝑖 − 𝑦̅𝑖)
2𝑛

𝑖=1

 

𝑦𝑖 is the observed value 

𝑦̂𝑖 is the predicted value 

𝑦̅𝑖 is the average value of the observed values 

n is the number of samples 

𝑦̅𝑇𝑅 is the average value of the observed values in 

the training set 

𝑦̅𝐸𝑋𝑇 is the average value of the observed values in 

the test set 

𝑛𝑇𝑅 is he number of training set samples 

𝑛𝐸𝑋𝑇 is he number of test set samples 

RMSE RMSE=√
∑ (yi-ŷi)

2n
i=1

n
 

𝑄𝐿𝑂𝑂
2  QLOO

2 =1-
∑ (yi-ŷi)

2n
i=1

∑ (yi-y̅i)
2n

i=1

 

𝑄𝐹1
2  𝑄𝐹1

2 =1-
∑ (𝑦̂𝑖−𝑦𝑖)2𝑛𝐸𝑋𝑇

𝑖=1

∑ (𝑦𝑖−𝑦̅𝑇𝑅)2𝑛𝑒𝑥𝑡
𝑖=1

 

𝑄𝐹2
2   𝑄𝐹2

2 =1-
∑ (𝑦̂𝑖−𝑦𝑖)2𝑛𝐸𝑋𝑇

𝑖=1

∑ (𝑦𝑖−𝑦̅𝐸𝑋𝑇)2𝑛𝐸𝑋𝑇
𝑖=1

 

𝑄𝐹3
2  𝑄𝐹3

2 =1-
∑ (𝑦̂𝑖−𝑦𝑖)2𝑛𝐸𝑋𝑇

𝑖=1 /𝑛𝐸𝑋𝑇

∑ (𝑦𝑖−𝑦̅𝑇𝑅)2/
𝑛𝑒𝑥𝑡
𝑖=1 𝑛𝑇𝑅

 

 



 

Figure S1 Comparison of observed and predicted values of PLS 

 

Figure S2 Application domain of PLS  

 

Figure S3 ROS value 


