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Figure S1. Possible local structure and doping energy (Ed) of different N doped GP. Blue (grey) 

spheres depict N (C) atoms. (a) Pristine GP; (b) Gr0Py3; (c) o-Gr1Py3; (d) m-Gr1Py3; (e) p-Gr1Py3. 

Negative means heat release. 
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Figure S2. Calculated band structures (a, b) and Total density of states (c, d) of Gr0Py3 and 

Gr1Py3, respectively. The Fermi level is set to 0 eV.  

  



S-4 
 

 

Figure S3. Minimum energy pathway (MEP) of O2 activation reactions (OAR) by Gr0Py3 (a), 

Gr1Py3 (b), Gr2Py3 (c) and Gr3Py3 (d). Eb and Er stand for the energy barrier and reaction energy 

respectively. Red, blue and grey spheres depict O, N and C atoms. All lengths are given in Å. 
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Figure S4. The electronic localization function (ELF) for O2 molecules in the initial state (IS) 

and transition (TS) of the OAR in Gr0Py3 (a, b) and Gr1Py3 (c, d). The line profile of ELF for IS 

of the OAR in Gr0Py3 and Gr1Py3 (e). 
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Figure S5. Minimum energy pathway (MEP) of SO2 oxidation reactions 1 (SOR1) by Gr0Py3 (a), 

Gr1Py3 (b), Gr2Py3 (c) and Gr3Py3 (d). Eb and Er stand for the energy barrier and reaction energy 

respectively. Red, blue and grey spheres depict O, N and C atoms. All lengths are given in Å. 
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Figure S6. Minimum energy pathway (MEP) of SO2 oxidation reactions 2 (SOR2) by Gr0Py3 (a), 

Gr1Py3 (b), Gr2Py3 (c) and Gr3Py3 (d). Eb and Er stand for the energy barrier and reaction energy 

respectively. Red, blue and grey spheres depict O, N and C atoms. All lengths are given in Å. 

 


