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Fig. S1 Schematic of the preparation steps for S/PAN composite. The yellow and white spheres

represent sulfur and PAN particles, respectively.



Fig. S2 Digital pictures of (a) the squashed mixture of S and PAN particles and (b, c) the S/PAN

composite after being heated.

The morphology and internal structure of S/PAN composite were surveyed by
SEM and TEM. As presented in Fig. S3a and b, the particles of S/PAN composite are
closely packed with each other and the average diameter of these particles is about
100-200 nm, which facilitates fast transfer of Li* ions and electrons. Fig. S3¢ reveals
the structure of S/PAN particles with high magnification. The absence of lattice
fringes indicates that element sulfur may exist in form of small sulfur molecules (S,, 0
<x<8),!-3 which is in accord with XRD results.* Fig. S3d displays the distribution of C,
N and S in S/PAN composite. The element C and N distributed all over the composite
particle uniformly, while element S was limited in the interior of material. These
results demonstrate that element S had been accommodated in the heterocyclic

structure of pyrolytic PAN matrix, which is in conformity with the previous studies.? 3
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Fig. S3 (a) SEM image of S/PAN composite. (b, ¢) TEM pictures of S/PAN composite. The inset

in (c) is XRD patterns of S/PAN, pyrolytic PAN at 300 °C for 5 h (pPAN), PAN and sulfur. (d)

EDS mapping of C, N and S element in the S/PAN composite.
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Fig. S5 (a) Discharge capacity vs. cycling number and (b) voltage-capacity profile (during the
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cycle 35M) of cell with G-PPC-CPE using the ether-based electrolyte or carbonate-based

electrolyte as the plasticizer.
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Fig. S6 The XPS spectrum of S 2p on lithium anode disassembled from the LSBs with ether

electrolyte cycled for 50 rounds and the LSBs with G-PPC-CPE cycled for 500 rounds at 0.1 A-g!.

Peaks at 170.3 and 169.1 eV are assigned to the LiTFSI in the electrolyte.® Peaks at 167.3 and

165.4 eV are assigned to SO, and SO,/SOs species, respectively.” Peaks at 164.0, 162.2 and 160.7

eV are assigned to Sg and Li,S,.%°
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Fig. S7 The XPS spectrum of Li 1S for pure LiTFSI and the mixture of LiTFSI and nano-SiO,.
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Fig. S8 (a) Structural formula of PPC. Schematic diagrams of (b) the interaction between PPC and

LiTFSI in D-PPC-PE and (c) the interaction among PPC, LiTFSI and nano-SiO, in D-PPC-CPE.



Table S1 The data obtained from analyses of XPS spectra.

O1ls Cls Si2p
Sample - -
O0-C O=C 0=S/0-Si C-C C-0/C-S C=0 C-F Si-O
PPC 533.65 532.13 - 284.64  286.52  290.30 - -
LiTFSI - - 533.13 - 286.92 - 293.15 -
nano-SiO, - - 532.83 - - - - 103.57

D-PPC-PE 53394 53235 533.00 284.76  286.59  290.65 292.67 -

I II
D-PPC-CPE 534.12 53248  533.05 284.80 286.85 290.81 292.90

103.30 101.92
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