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Supplementary Table 1. Surface Pourbaix diagrams of 3d homonuclear DACs at pH = 0.
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Supplementary Table 2. Surface Pourbaix diagrams of Fe-Ni-N,-C at pH =0
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Fe-Ni-N1,2,5-C FC-Ni-NJ,z, 6-C
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Supplementary Figure 1. Examples of the surface Pourbaix diagrams of DACs at pH=0. a) Two-side
adsorption configurations of Fe-Ni-C, b) and Fe-Ni-Nj; 2 4-C, where yellow, green, blue, silvery, red, and light

pink spheres represent Ni, Fe, N, C, O, and H respectively. ¢) The surface Pourbaix diagrams of Fe-Ni-C, d)

and Fe-Ni-N;, +-C.
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Supplementary Table 3. Surface Pourbaix diagrams of Fe-Ni-N.-C in both acid and base.
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Supplementary Table 4. Surface states of Fe-Ni-N,-C at the common potentials of HER, OER, ORR,

CO:zRR, and NRR.
Models Potential window HER OER ORR CO2RR NRR
V) 0oV) (1.60V) (0.78V)  (-035V) (-0.40V)

Fe-Ni-C -0.36 ~ 0.28 Pristine 20%* 10* Pristine 2H*
Fe-Ni-N;-C -0.25~0.30 Pristine 20%* 10* 2H* 2H*
Fe-Ni-N>-C -0.16 ~ 0.07 Pristine 20%* 20%* 2H* 2H*
Fe-Ni-N;-C -0.19~0.44 Pristine 20%* 10* 2H* 2H*
Fe-Ni-N4-C -0.25~0.22 Pristine 20%* 10* 2H* 2H*
Fe-Ni-N;5-C -0.23 ~0.26 Pristine 20%* 10* 2H* 2H*
Fe-Ni-Ns-C -0.37~0.50 Pristine 20%* 10* Pristine 2H*
Fe-Ni-Nj »-C N/A 1HO* 20%* 10* 2H* 2H*
Fe-Ni-Ny ;-C -0.19 ~ 0.40 Pristine 20%* 10* 2H* 2H*
Fe-Ni-N; 4-C -0.24 ~0.28 Pristine 10* 10%* 2H* 2H*
Fe-Ni-Ny 5-C N/A 1HO* 20%* 10* 1H* 2H*
Fe-Ni-N; 6-C -0.25~0.37 Pristine 10* 10* 2H* 2H*
Fe-Ni-N;;-C -0.19 ~-0.05 1HO* 20%* 10* 2H* 2H*
Fe-Ni-N;4-C N/A 1HO* 10* 10* 2H* 2H*
Fe-Ni-N;5-C N/A 1HO* 20%* 10H* 1H* 1H*
Fe-Ni-Nz4-C N/A 1HO* 20%* 10H* 2H* 2H*
Fe-Ni-N; 4-C -0.10~0.15 Pristine 10* 10* 2H* 2H*
Fe-Ni-N35-C -0.29 ~0.12 Pristine 20%* 10%* 2H* 2H*
Fe-Ni-N34-C -0.35~0.39 Pristine 20%* 10* Pristine 2H*
Fe-Ni-Nys5-C -0.24 ~ 0.02 Pristine 20%* 10%* 2H* 2H*
Fe-Ni-Nys-C -0.29 ~ 0.25 Pristine 10* 10* 2H* 2H*
Fe-Ni-Nss-C -0.19 ~-0.03 1HO* 20%* 10%* 2H* 2H*
Fe-Ni-Nj2;3-C N/A 1HO* 20%* 10* 1H* 1H*
Fe-Ni-Nj24-C N/A 10* 10* 10* 1H* 2H*
Fe-Ni-Nj25-C N/A 1HO* 20%* 10* 2H* 2H*
Fe-Ni-N;6-C -0.16 ~0 Pristine 10* 10%* 2H* 2H*
Fe-Ni-Nj 34-C -0.16 ~ 0.33 Pristine 10* 10* 1H* 1H*
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