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Figure S1. SEM (A) and TEM (B) images of the unmodified ZIF-8. The average particle size of ZIF-8
nanocrystals is ~200 nm according to both SEM and TEM images. Besides, ZIF-8 nanoparticles exhibit 6-
fold symmetry according to the TEM image (marked by the red hexagon), in agreement with that reported

in literatures.>
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Figure S2. Thermogravimetric analysis (TGA, top) and derivative thermogravimetric (DTG, down) curves
of of Cgo, ZIF-8, Ceo@ZIF-8 and Cse@N-MPC. The heating rate is 5 °C/min. According to the final weight-
loss step attributed to the thermal detaching of the embedded Cgy moiety (~15 wt% and 13% wt% for
Ceo@ZIF-8 and Cg@N-MPC, respectively), the average molar content of Cg molecule within
Ceo@ZIF-8/Ceo@N-MPC can be estimated to be 2.8/2.5 per 1000 carbon atoms.
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Figure S3. TEM image of the unmodified N-MPC.
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Figure S4. XRD patterns of Cgp, Ceo@ZIF-8, Cso@N-MPC and N-MPC. The filled circles label the signals
of Cgo, and the asterisks mark the diffraction signals of ZIF-8. According to the broad diffraction peak
centered at ca. 24.7° observed in the XRD diffraction pattern of N-MPC, a layer-to-layer d-spacing of 0.372
nm is calculated for N-MPC. This peak slightly downshifts to ca. 23.7° in the XRD pattern of Cq@N-MPC,

suggesting the increase of the layer-to-layer d-spacing of graphite layers likely due to the intercalation of

Cso molecules.
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Figure S5. Cls XPS spectra of the unmodified N-MPC (A) and Cg@N-MPC (B). The two new peaks at
290.5 and 288.0 eV in the Cls XPS spectrum of Ceo@N-MPC can be assigned to Cls shake-up satellite

peaks of Cgo.%
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Figure S6. Nitrogen adsorption-desorption isotherms (A) and pore size distributions (B) of the unmodified
N-MPC and Cso@N-MPC measured at 77 K. (C) Statistics of pore size distributions of the unmodified N-
MPC and CGO@N'MPC
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Figure S7. A schematic illustration of the formation of pores within Cso@N-MPC via carbonization of
Ceo@ZIF-8. In the existence of Cgo molecules within some pores (diameter: ca. 1.1 nm®¥) of ZIF-8, Cgo
may inhibit the direct transformation of such pores into new pores with comparable pore sizes within N-
MPC, thus imposing the expanding of the pore size so as to accommodate the relatively large Cg

molecules.
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Figure S8. Cyclic voltammetric curve of the unmodified N-MPC at a scan rate of 0.2 mV s™.
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Figure S9. Voltage profiles of Ceo@N-MPC and the unmodified N-MPC during the first cycle between
0.001 and to 3.0 V versus Li*/Li at a cycling rate of 0.1 A g™. The capacities and current densities were
calculated based on the masses of Cse@N-MPC and the unmodified N-MPC. The initial discharge and
charge capacities of Ceo@N-MPC are 2214 and 1443 mAh g, respectively, both are much higher than that
of the unmodified N-MPC (1214 and 839 mAh g™, respectively). The coulombic efficiencies of both anode
materials are relatively low (= 65%), and this is probably due to the high surface contact area between

carbon materials and the electrolyte.>*
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Figure S10. Voltage profile of Cg, during the first three cycles between 0.001 and to 3.0 V versus Li*/Li at
a cycling rate of 0.1 A g. The capacities and current densities were calculated based on the masses of Cg.
The initial discharge and charge capacities of Ceo@N-MPC are 435 and 50 mAh g*. The coulombic

efficiencies is very low (= 11%).
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Figure S11. Comparison of the specific capacity of Ceo@N-MPC in this work with those of most N-doped

carbon materials reported in recent literatures. 5>
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Figure S12. Nyquist plots of Cso@N-MPC and the unmodified N-MPC including the corresponding fitted
curves based on the equivalent circuit model shown in the inset. Based on such an equivalent circuit model,
two resistances including charge transfer resistance (Rcr) and electrolyte resistance (R1) can be
obtained.>"
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Figure S13. Voltage profiles of Cg/N-MPC (a physical mixture of Cgo and N-MPC) and the unmodified N-
MPC during the first cycle between 0.001 and to 3.0 V versus Li*/Li at a cycling rate of 0.1 A g™.
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