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1 Relative energy of several possible FeN,G-PN structures

Figure S1: Several FeN4G-PN configurations. Value below the figure is energy of the
structure relative to (a)



2 O, adsorption configurations on several active sites
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Figure S2: Og adsorption configurations on C-N site of FeN4G-NP (a), C-N site of
FeN4G-NP=O (b), FeNy site of undoped FeN4G (c) and C-N site of GN3PO (d).



3 Electronic properties of O, interaction with FeN,G-PN
systems
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Figure S3: The localized p, state on the Py site located right below the fermi level.
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Figure S4: Local density of states (LDOS) of the interaction between localized p, state
of the Pgyups site and 27* orbital of Oy molecule in the Oy end-on adsorption on the Fey
site of FeN4G-NP system (a). The schematic of this interaction is shown in (b). This
bonding is formed in addition to the usual interaction between d,, state of the Fe atom
and 27* orbital of Oz molecule. The Oy adsorption configuration is shown in (c).
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Figure S5: Local density of states (LDOS) of the interaction between localized p, state
of the Pgyps site with 20 and 27 orbitals of Oy molecule in the O side-on adsorption on
the Pgyps site of FeN4G-NP system (a). The schematic of this interaction is shown in
(b). The Og adsorption configuration is shown in (c).
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Figure S6: Local density of states (LDOS) of the interaction between localized p, state of
the Pgyps site with p, orbital of O atom in the FeN4G-NP=0 system (a). The schematic
of this interaction is shown in (b). The FeNyG-NP=0 configuration is shown in (c).
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Figure S7: Local density of states (LDOS) of the d-states of FeN4G-NP=0 and undoped
FeN4G.



4 ORR profiles for associative and dissociate mechanism
at U = 1.23 V

Associative mechanism on Fe-Ny site of FeN,G and FeN,G-PN=0
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Figure S8: ORR energy profiles at U = 1.23 V for associative mechanism on the FeNy
site of FeN4G-NP=O0 system compared to that of undoped FeN4G system.



Dissociative mechanism on Fe-Ny site of FeN,G and FeN,G-PN=0
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Figure S9: ORR energy profiles at U = 1.23 V for dissociative mechanism on the FeNy
site of FeN4G-NP=0 system compared to that of undoped FeN4G system.
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5 Additional figures
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Figure S10: 20H adsorption configurations on the FeNy site of FeN4G-NP=0 system
(a) and undoped FeNy4G system (b).
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Figure S11: Initial state (IS), transition state (TS) and final state (FS) configurations
of Oy dissociation on the FeNy site of FeNyG-NP=0 (a) and undoped FeN4G systems

(b).

12



(b)

Figure S12: OH adsorption configurations on the C site of FeN4G-NP=0 system (a)
and undoped FeNyG system (b).
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6 Adsorption energies of ORR related molecules

Table S1: Adsorption energies of HO2, OH and HyO on various active sites configura-
tions.

Configuration  Active site Baas HOz  Fags OH - Eaas H20

(eV) (eV) (eV)

~ TFeN, 233 1.45 0.7
FeNaG-NP=0 '\ - -0.18 -0.76
FeN.G FeNy 2.32 1,50 20.37
G-N;PO C-N 1.44 114 20.49
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