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Figure S1. The energy variations and root-mean-square deviations (RMSD) of all 
selected models after the total time of 10 ps at T=300 K.



  



Figure S2. The free energy diagrams of OER on the pristine FePc and axially 

coordinated FePc-Xs. 

  

Figure S3. Charge density difference for the OOH* adsorption on the pristine FePc 



and axially coordinated FePc-Xs, where the blue and yellow denote the electron 

depletion and electron accumulation, respectively.



Figure S4. Partial density of states (PDOS) of Fe-3d orbitals and O-2p orbitals after 

OOH* bonded on FePc and FePc-Xs.



Table S1. The calculated total energies (E) and thermodynamic quantities for the 

gasphase H2 species (T = 298.15 K, P = 1 bar), and free H2O at the 298.15 K, 0.035 

bar.

Table S2. Calculated results of the binding length of Fe-N/X (dFe-N and dFe-X, in units 

of Å), and optimized distance between Fe atom and catalyst plane (h, in units of Å) of 

optimized catalysts.



Table S3. Optimized modes of pristine FePc and axially coordinated FePc-Xs 

configurations (*) and their corresponding OH*, O* and OOH* adsorption 

configurations.





Table S4. The calculated Gibbs free energy variations (ΔG1, ΔG2, ΔG3, and ΔG4) and 

overpotentials of the pristine FePc and axially coordinated FePc-Xs.



Table S5. The calculated Bader charge and d-band center of optimized models of FePc 

and FePc-Xs with bonding of OOH.



Table S6. The calculated ICOHP of Fe-O bonds during binding with OH, O and OOH 

and bonding lengths of Fe and OOH for both pristine FePc and FePc-Xs.


