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1. Local effect of vacancy on the formation energy of carbon in nickel.

Table S1. The formation energy of carbon in pure nickel and carbon locates at 1-3 NN of
vacancy in nickel, unitin eV.

Cin nickel C-V in nickel
Oct site Tet site INN 2NN 3NN
0.74 2.44 - - -
- - 0.65 0.6 0.73




2. The carbon content effect on their behaviors in nickel.

The C-M binding is expressed by the following equation, Ef = Ejg7m+m+nc —
Ejo7ni+n — N * Evognivc + 1 * E1ogni , Where  Eig7miminc is the energy of supercell
containing 107 Ni atoms, one M atom and n C atoms, Eig7ni+n is the energy of supercell
containing 107 Ni atoms and one M atom, Ejggni+c is the energy of supercell containing 108

Ni atoms and single carbon atom, E;ygn; is the energy of defect-free nickel supercell with
108 Ni atoms, and n is the number of carbon atom.

Table S2. The formation energy of carbon (Efc) in pure Ni and Ni-M (M represent Ti, Cr)

systems, the binding energy (E{,V’_C) of carbon in Ni-M systems.

Ef/ev E{(E}~9/ev
n

Ni-nC Ni-Ti-nC Ni-Cr-nC
1 0.74 1.06 (0.32) 0.67 (-0.07)
2 0.83 1.07 (0.65) 0.72 (-0.05)
3 0.93 1.09 (1.04) 0.73(-0.03)




3. The 1NN carbon binding energy as a function of metal solute size factor in the C-M-Ni

systems.
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Fig. S1. The C-M-Ni binding energy for carbon at 1NN as a function of the metal solute size
factor.



4. The PDOS for C and Ni atom in C-Ni system.
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Fig. S2. PDOS for C and Ni atom in C-Ni system. The Fermi level is fixed at 0 eV (the dashed
gray line). The PDOS of pure Ni system is also indicated by the dashed green line for a
comparison.



