Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2017

Supporting Information

Synergistic mediation for sulfur conversion in lithtum-sulfur batteries

by Gerber tree-like interlayer with multiple components

Chao-Ying Fan, Si-Yu Liu, Yan-Hong Shi, Han-Chi Wang, Huan-Huan Li, Hai-Feng Wang, Hai-Zhu

Sun, * Xing-Long Wu,* Jing-Ping Zhang*

T Faculty of Chemistry, National & Local United Engineering Laboratory for Power Batteries, Northeast

Normal University, Changchun 130024, China.

E-mail: sunhz335@nenu.edu.cn; xinglong@nenu.edu.cn; jpzhang@nenu.edu.cn

S-1



PVP+TBT+
Co(NO,),

I N
L \
VLT \
verl \
.t . \
Pl ' il
o ' }
w— H |
2 ‘ /
NUERN %
: RSN .
' -~ .7
.
:

@ metal Co
@ Tio,

@ Co0,
'anode ‘separator ' "
‘lnterlayer ‘ cathode

Fig. S1 The preparation process of multifunctional interlayer and the corresponding cell configuration.
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Fig. S2 (a) Ti 2p and (b) C 1s spectrum of the interlayer before cycle.
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Fig. S3 The XRD patterns of the interlayers carbonized at different temperatures.
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Fig. S4 (a) XRD pattern of the CB-S cathode. (b) TGA result of the CB-S cathode.
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Fig. S5 The morphology characterization of the CB-S composite. (a) SEM image (b) Elemental mapping

of sulfur (¢) TEM and (d) HRTEM images.

Fig. S6 (a) Low- and (b) high-resolution SEM images of the current collector. (c) The front and (d) cross-
sectional SEM image of the current collector with active materials coating (The inserted images are the

photos of the cathode slice).
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Fig. S7 The long cycle performance of the cell with interlayer at 1 C.
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Fig. S8. The comparison of the cycle performances at 0.5 C for the cell with interlayers obtained at different

carbonization temperatures.
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Fig. S9 The cycle performance of the cell with individual interlayer.
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Fig. S10 The comparison of the electrochemical performance for the cell with and without Co in the
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interlayer. (a) The cycle performance at 0.1 C. (b) The cycle at the high current density of 1 C.
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Fig. S11 The comparison of the electrochemical characterization for the cell with (left side) and without
Co (right side) in the interlayer. (a, b) CV for different cycles at 0.1 mV s°! (¢, d) CV curves at different

scan rates (e, f) EIS results at different cycles.
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Table S1. The comparison of electrochemical performance and relevant parameters of this work with other
similar reports in the literatures about the inserted block layers between cathode and separator (containing

the interlayer and the coating layer on separator or cathode).

Composite of the Sulfur loading Sulfur Mass Current Reversible Cycle Capacity  Published
Inserted block on the content loading rate capacity number retention date
Layer cathode on the of layer (1C=1675 (mAhg?)
(mg cm?) cathode (mg cm) mA g?)
Gerber tree-like interlayer with 0.1C 968 100 85.3%
multicomponents (this work) 1.5 54% 0.65 0.5C 802 100 89.6%

1C 684 300 90%

Nafion nanoweb coated on sulfur

A 24 60% 0.84 0.5C 695 200 65.8% 2016
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Fig. S12 EDX spectra analysis aimed at seven nanoparticles on the nanofibers, respectively.



Fig. S13 The morphology characterization of the cathode after 100 cycles. (a) Low- and (b) high-resolution

SEM images of the cathode. EDX mapping of element C and S corresponding to Figure (c).

Fig. S14 The morphology characterization of the cathode for cell without interlayer after cycles. (a) Low-

and (b) high-resolution SEM images of the cathode. EDX mapping of the cathode corresponding to Figure

().
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Fig. S15 XPS characterization of the interlayer after cycles compared with that before cycle. (a) Survey

spectrum (b) S 2p spectrum (c) N s spectrum (d) Ti 2p spectrum.
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Table S2. EDS results (at%) of the nanoparticles marked by red boxes on the fibers in Figure S5 after 100

cycles.
C N O S Ti Co
1 38.1% 5.5% 47.4% 0.4% 7.8% 0.7%
2 46.1% 3.3% 40.1% 0.4% 8.9% 1.1%
3 47.5% 2.4% 38.7% 0.5% 9.7% 0.7%
4 35.4% 6.6% 49.7% 0.4% 7.2% 0.6%
5 43.3% 4.1% 41.0% 0.6% 9.9% 1.1%
6 37.8% 5.9% 47.5% 0.4% 7.6% 0.7%
7 41.2% 5.0% 43.9% 0.4% 8.5% 0.9%
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