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Models and Methods

All the calculations were performed by using the spin-polarized DFT methods
implemented in the Vienna Ab Initio Simulation Package (VASP).! The exchange
correlation energy was represented by the Perdew-Burke-Ernzerhof (PBE) functional
within the generalized gradient approximation (GGA).? The electron-ion interactions
were described by the projector augmented wave (PAW) method.> A Monkhorst-Pack
k-point mesh of 5 x 5 x1 was used to sample the Brillouin zone and the plane-wave
cut-off energy was set to be 500 eV. To accurately determine the van der Waals (vdW)
interactions in these layered systems, the DFT-D3 method with Grimme’s scheme was
employed.* All structures were fully relaxed until the forces on each atom were less
than 0.02 eV A-! and the convergence criterion for the electronic structure iteration was
set to be 10- eV. The vacuum space was set to be 20 A in the z direction, which was
large enough to minimize the interaction between periodic images.

To model these N-doped graphenes, we used a supercell consisting of 5 x 5
graphene unit cells. The binding energy (E,) of soluble Li,S¢ species on the anchoring
materials (AM) was determined by: E, = (Erins¢ + Eam) — ELinse-am, Where Episs, Eam,
and Eps¢-am represent the total electronic energies of isolated Li,S¢ cluster, pristine
AM, and the adsorbed Li,S¢ systems, respectively. According to this definition, a more
positive binding energy indicates a stronger binding strength of soluble Li,S, species

on the anchoring materials.
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Figure S1. XRD pattern of ZIF-8/PVP and NHPC and SEM image of ZIF-8/PVP.



Figure S2. SEM image of NHPC with a ZIF-8/PVP ratio of a) 1:1, b) 1:2, ¢) 1:3 and corresponding

TEM image d), e), f), respectively.
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Figure S3. a-b) Pore distribution of NHPC and NHPC/NH;, ¢) XPS study of NHPC and
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NHPC/NH3;, d) TG curves of S@NHPC and NHPC and Pure S.



Figure S4. SEM image of S@NHPC/NHj.



200
“'; 1601 S@NHPC/NH, ]
5 120 = S@NHPG/NH,
o S
E 801 ©
g _
404 L
00 02 04 06 08 1.0 0 5 10 15 20 25 30
Relative Pressure (P/P ) Pore Width (nm)

Figure S5. Nitrogen adsorption/desorption isotherm and pore size distributions of the

S@NHPC/NH;.
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Figure S6. a) Cyclic voltammetry of the S@NHPC cathode. b) Charge/discharge profiles of the

S@NHPC and the S@NHPC/NHj; cathodes at 400 mA gl



Figure S7. SEM image of S@NHPC.
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Figure S8. Electrochemical impedance spectra of S@NHPC/NH; cathodes before cycle and after

cycle at 200 mA g!.
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Figure S9. The image of a Li,S¢ solution before (0) and after the addition of NHPC (1) and

NHPC/NH; (2) for 3 h.
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