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Fig. S1. Different initial adsorption sites of a alkaline metal atom on PG layer: Hollow center of

the C hexagon (h1), hollow center of the C-H hexagon near the porosity (h2), the bridge sites of
C—C bond (b1, b2), and the top sites of C atom (t1, t2).
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Table S1. Initial adsorption sites and optimized sites of a alkaline metal atom on PG layer,
and the binding energy AE.

Initial sites

hi h2 bl b2 t1 t2
Optimized sites of Li hl h2 hl h2 hi h2
AELi/eV -1.654 1489 -1651 1489 -1.651 —1.489
Optimized sites of Na hl h2 hl h2 h1l h1l
AEna/eV -0.877 -0.879 -0.883 -0.879 -0.881 —0.878
Optimized sites of K hl b2 hl b2 hi hl
AEk /eV -1.037 0955 -1.039 -0.956 -1.048 -1.043
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Fig. S2. Optimized geometry structure of two alkaline metal atoms decorated PG: (a) 2Li-PG;

(b) 2 Na-PG; (c) 2K-PG. The purple, blue, red, gray and white balls in this and following
figures denote Li, Na, K, C and H atoms, respectively.
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Fig. S3. Optimized geometry structure of four alkaline metal atoms adsorbed on
double sides of PG unit cell: (a) 4Li-PG; (b) 4Na-PG; (c) 4K-PG.
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Fig. S4. Optimized geometry structure of the PG with H, molecules adsorption. Red digits
represent the corresponding bond length of H—H.
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Fig. S5. Optimized geometry structure of the Na-decorated PG with 1-3 H, molecules
adsorption, the Na atom adsorbs on the h2 site of the PG. Red digits represent the
corresponding bond length of H—H.
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Fig. S6. Partial density of states of a H, molecule on K-PG system.
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Fig. S7. Charge density differences of n H, adsorbed on Li-PG system for (a) n=2 and (b)
n=3. The blue and yellow colors represent electron accumulation and depletion regions.
The isovalue is taken to be 0.01 e/A3.
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Fig. S8. Charge density differences of n H, adsorbed on K-PG system for (a) n=2
and (b) n=3. The blue and yellow colors represent electron accumulation and
depletion regions. The isovalue is taken to be 0.01 e/A3.
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Fig. S9. Optimized geometry structure of the Na-decorated PG with 12 H, adsorption. The
yellow and white balls denote the H, molecules adsorbed on the upper and under PG layer,
respectively.
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Fig. S10. Optimized geometry structure of the K-decorated PG with 12 H, adsorption.
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Fig. S11. The equilibrated structure of the 12H,-Li-PG in AIMD simulations at 300 K. The
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Fig. S12. Equilibrated structure of the 12H,/Li-PG after ab initio MD simulations at different
temperatures.



