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Figure S1, several calculated structures for B-doped graphene model and their formation

energies, which are calculated by F = %[Eslab — NcUp — NgUg — NyUy], with N=Nc+Ng, U, =
Ecy, — 2Ey, — AGey,, Ug = Epy, — 3/2Ey, — AGgy,, and Uy = 1/2Ey,; Nc and Np are total
number of C and B atoms, respectively; E4p 1s the total energy calculated for the slab model;
Ech,» Egn,, and Ey, are calculated total energy for CHy, BH3 and Hy; AGcy,and AGgy, are

experimental synthesis enthalpies for CHy, and BH;.!"



Figure S2, The calculated free energy profiles of Li,O, decomposition reaction paths on 2B-

doped graphene.
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Figure S3, The calculated structures of intermediates of oxygen evolution reaction paths
starting from LisOg on graphene. Sn (n=1,2,3...... 8) represents step number. For the G(O,->Li"-
>Li") path, S1 is the absorption structure of LisOg on the substrate; then S2-S5 are steps of
structural adjustment with Li-O bonds broken; S6 is the O, evolution step; S7 is the structure
after Li decomposes and S8 is the structure after another Li decomposes. For the other two paths,
they are similar but the sequence of O, evolution and Li desorption is different. All the
intermediates are considered based on the principle that as fewer Li-O bonds are broken as
possible to guarantee the energy cost between steps is lowest.
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Figure S4, the calculated structures of intermediates of oxygen evolution reaction paths
starting from LisOg on B-doped graphene. Detailed descriptions are similar to that of Figure S3.
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