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FIG. S1. Accuracy of the ∆-GAP. (a) Scatter plot of GAP versus DFT energies for the training data set after the tenth
iteration, (b) same analysis as (a) but for force components.

density (g cm−3) sp (%) sp2 (%) sp3 (%)
0.7 1.69 (0.60) 97.94 (0.82) 0.33 (0.33)
1.0 1.85 (0.66) 97.75 (0.74) 0.38 (0.25)
1.3 1.33 (0.82) 98.23 (0.94) 0.41 (0.31)
1.6 1.00 (0.37) 98.51 (0.41) 0.47 (0.18)
1.9 1.00 (0.38) 98.49 (0.29) 0.50 (0.31)

TABLE S1. Mean coordination fractions of sp, sp2, sp3 for the five HC densities, standard deviations are in parentheses.

FIG. S2. (a) Mean ring-size distributions, (b) mean bond-angle distributions, and (c) pore-size distributions of each structure
used in the sodium insertion simulation. Note that 1.9 g cm−3 HC does not present accessible pore. Standard deviation in (a)
and (b) are represented with vertical bars.
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FIG. S3. Local energy distribution of adsorption, pore-filling and intercalation sites. Vertical dotted line represents the sodium
metallic bulk energy.

FIG. S4. C-C (a), Na-C (b) and Na-Na (c) partial radial distribution functions (RDF) of the final sodiated structures after
sodium insertion simulation. Dotted spectra in (c) corresponds to the bcc sodium bulk.
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FIG. S5. Cumulative storage capacity of adsorption, intercalation, and pore filling as a function of specific capacity in hard
carbon across a density range of 0.7–1.9 g cm−3 with a chemical potential of (a) −1.00 eV, (b) −1.24 eV and (c) −1.50 eV.
Snapshots of each sites are represented in Fig. S6 and Fig. S7 for (a) and (c) respectively. Color coding: orange = adsorption,
blue = intercalation, green = pore-filling.
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FIG. S6. Snapshots in (a–c) illustrate adsorption, intercalation, and pore-filling sites, respectively. The lower panel (d) shows
all three classes of storage sites together. Simulations were performed at 300 K with a chemical potential of µ = −1.00 eV.
All snapshots correspond to configurations at the maximum specific capacity. Color coding: orange = adsorption, blue =
intercalation, green = pore-filling, and grey = carbon.
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FIG. S7. Snapshots in (a–c) illustrate adsorption, intercalation, and pore-filling sites, respectively. The lower panel (d) shows
all three classes of storage sites together. Simulations were performed at 300 K with a chemical potential of µ = −1.50 eV.
All snapshots correspond to configurations at the maximum specific capacity. Color coding: orange = adsorption, blue =
intercalation, green = pore-filling, and grey = carbon.


