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Figure S1. The optimized structures of different N-doped graphenes: (a) graphN1, (b) 

graphN2, (c) pyriN3, (d) pyrroN3, and (e) pyriN4. The gray and blue balls represent 

the C and N atoms, respectively.



Figure S2. Free energy diagram of HER on various Ndoped graphenes. 



Table S1. The N content, shortest C-N bond length (dC-N, Å) and formation energies 

(Ef, eV) of different N-doped graphenes.

graphN1 graphN2 pyriN3 pyrroN3 pyriN4

N, wt % 2.33 4.64 7.07 7.07 9.59

dC-N 1.408 1.398 1.338 1.323 1.330

Ef 0.83 2.05 3.30 5.71 3.67


