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Computational details

For FeNy@Fe,, FeNy@Fes, and FeNy@Fe,,, we calculate how much OH species
needs to be adsorbed on the Fe, cluster before it can be adsorbed on the FeNy site. The
calculation steps are as 1) The adsorption strength of one OH at various sites (including
FeN, and Fe atoms of the Fe, cluster) is calculated, and the strongest adsorption site is
obtained; 2) Based on the first step, the adsorption strength of the second OH on the
other sites is calculated to determine the strongest site; 3) ...... The results indicate that
the OH can only start to absorb on the FeNy site after there is full OH absorbed on the

Fe, cluster.

The solvation effect by water on ORR/OER activity is calculated using DFT
calculations as an implemented implicit method in VASPsol. The adsorption energy in

the water solvent environment is calculated as:
Eads—solv = Ea + (Esolvent - Evac)

where FE, is the adsorption energy in the vacuum, Eyeq 1S the total energy of adsorbate
on the catalyst by an implicit solvent model, and E,,. is the total energy of adsorbate on

the catalyst under a vacuum environment.
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Fig. S1. The optimized structures of reaction intermediates adsorbed on (a) FeNy, (b)
FeNy@Fe,, (c) FeNs@Feg, and (d) FeNj@Fe,, respectively.
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Fig. S2. The optimized structures of reaction intermediates adsorbed on (a)

FeNy@Fe4(OH),, (b) FeN4s@Feg(OH)g, and (c) FeNy@Fe ,(OH)g, respectively.



