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Fig. S1 TGA results of OxOx. Weight vs. temperature from 35 to 60°C.



Fig. S2 Photographs of different materials in Li,S¢ solutions.
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Fig. S3 CV curves of (a) CNT-S/OxOx and (b) CNT-S and cathodes at a scan rate of

0.1 mV s
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Fig. S4 The Tafel slope of the anodic processes obtained from the CV curves in

Fig.1a correspond to (a) Peak ii and (b) Peak iii.
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Fig. S5 In situ UV-vis absorption spectra of (a) CNT-OxOx and (b) CNT cathodes in

Li,Sg and Li,S, solution during the discharging process.



i “~Positive
— CNT/OxOx
— CNT/DOxOx

1.6 20 2.4
Voltage (V vs. Li/Li* )

Fig. S6 CV curves of cathodes modified with 60°C heat-treated OxOx and DOxOx at

0.1 mV sl
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Fig. S7 The equivalent circuit model based on the Nyquist plots.




50 50
d » CNT-S/OXOX_Fresh b @ CNT-S_Fresh

40} > CNT-S/OXOX_10th 40| @ CNT-S_10th
Eaf oo, £ s}
o 2’ %, o
- 20f @ g ST20f e
N N

0 20 40 60 80 100 0 20 40 60 80 100
Z' (ohm) Z' (ohm)

Fig. S8 The Nyquist curves for (a) CNT-S and (b) CNT-OxOx electrodes before and

after cycling for 10 cycles.
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Fig. S9 CV tests at different scan rates. CV curves with scanning rates ranging from

0.1to 0.5 mV s ! using (a) CNT-S/OxOx, and (b) CNT-S cathodes.
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Fig. S10 The I,/v°-® plot for (a) peak ii and (b) peak iii of CNT-S and CNT-S/OxOx

derived from the CVs in Fig.S9.
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Fig. S11 The Nyquist plots of the CNT-S electrode at different temperatures and

voltages during discharge process.
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Fig. S12 The corresponding Arrhenius plots of the CNT-S electrode.
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Fig. S13 The Nyquist plots of the CNT-S/OxOx electrode at different temperatures

and voltages during discharge process.
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Fig. S14 (a) Rate capabilities of CNT-S and CNT-S/OxOx cathodes at 25 °C. (b) The

2nd-cycle galvanostatic discharge—charge curves at 25°C and 0.2 C.
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Fig. S15 The first-cycle galvanostatic charge-discharge curves of CNT-S and CNT-

S/Ox0Ox cathodes at (a) 0.5 C, (b) 1 C,(¢)2C,(d)3C, (e)4 Cand (f) 5 C.
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Fig. S16 Cycling performance of CNT-S and CNT-S/OxOx cathodes at 25°C and 1 C.
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Fig. S17 Rate cycling performance of the CNT-S/OxOx electrode with a sulfur areal

loading of 2.75 mg cm™ at stepwise rates from 0.1 C to 0.5 C.



Fig. S18 Digital images of different electrodes after 1 h of discharge in an H-type cell

at 25°C.
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Fig. S19 Shuttle currents of Li—S coin cells with different cathodes at 60°C.
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Fig. S20 The 2nd-cycle galvanostatic discharge—charge curves of CNT-S/OxOx and

CNT-S/DOxOx electrodes at 60°C and 0.2 C.
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Fig. S21 The first-cycle galvanostatic charge-discharge curves of CNT-S/OxOx and

CNT-S/DOxOx cathodes at 60°C: (a) 0.5 C,(b) 1 C,(¢) 1.5C, (d) 2 C, and (e) 5 C.
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Fig. S22 The Nyquist curves for CNT-OxOx electrode before and after cycling for 10

cycles at 60°C.
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Fig. S23 CV curves of the (a) CNT and (b) CNT/OxOx cathodes tested in the non-

faradic range. (c) Plots showing the Cg for the two cathodes.



Table S1 Comparison of high-temperature electrochemical performance of Li-S

batteries with different modification strategies.

Initial rate Rate
: e o Cycle
Material capabilities capability T [°C] Ref
B Number
mAhg']  [C]
W-VOy(R) 1065.9 0.2 50 120 1
PPy/S/MWCNT 1000 0.5 75 50 2
C/S PAl 800 0.1 60 50 3
C/Sn0O,/S 1161 1 60 100 4
RGO/hBN/S 132.48 1 110 50 5
C0304-350/PI/LLZO 1500 0.1 80 200 6
CNT-S/0x0x 1064.68 1 60 300 This work
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