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Fig. S1. Comparison of NPA charges, obtained from original and modified EEM method, with DFT charges at 
B3LYP/6-31G* level for all atoms in the training set, respectively. (Separate correlations are shown for H, C, N, 
O and F atom types). Original EEM and Modified EEM charges were obtained using the parameters calibrated 
in this work from table 2 and 5, respectively. Original EEM parameters are calibrated under the same condition 
as that of Modified EEM. 
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Table S1. Comparison of RMSE and DEV for modified EEM results and original EEM results 
in a large training set of 141 molecules a   

Modified EEM              EEM 
Atom type b 

RMSE DEV 
Number of each atom 

type or atoms 
RMSE DEV 

H(-C) 0.0128 0.0144 1001 
H(-N) 0.0202 0.0153 92 
H(-O) 0.0028 0.0118 46 

0.0279 0.0237 

C_sp3 0.079 0.0677 363 
C_sp2 0.0876 0.0192 124 
C_sp 0.0335 0.0312 35 

C(-Ar) 0.0603 0.0501 89 

0.0889 0.0845 

N_sp3 0.0512 0.0453 46 
N_sp2 0.0406 0.0330 34 

N_sp 0.0111 0.0118 31 
0.0741 0.0699 

O_sp3 0.0244 0.0345 49 
O_sp2 0.0120 0.0266 25 

0.0243 0.0271 

F 0.0087 0.0177 18 0.0095 0.0159 
a All values are in eV. b The meaning of H (-C), H (-N), H (-O), C_sp3, C_sp2, C_sp, N_sp3, N_sp2, N_sp, O_sp3 
and O_sp2  are the same as those mentioned in table 5. “EEM” represent the original EEM, which the same 
element is assigned to the equal parameters, but was calibrated using the same optimized method and training 
sets as that of distinction of different atom types in this study.    
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Table S2：List of 141 number of molecules contained in the calibration set. 
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