Advanced lithium-sulfur battery leveraging carbonized MoO3/T-CNF Composite Aerogels
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1 Preparation of pure T-CNF and MoO3/T-CNF aerogel
First, 2 mg/mL MoO3 dispersion was mixed with 5 mg/mL TEMPO-oxidized cellulose nanofibers (T-CNF), stirred at 350 rpm for 2 hours, and then ultrasonically dispersed for 20 minutes (the entire ultrasonic process ensures the temperature not exceeding 20℃). After that, the uniformly mixed dispersion liquid was placed in a specific mold, and after directional freezing in liquid nitrogen for 20 minutes, it was placed in a freeze dryer for lyophilization. Finally, the freeze-dried aerogels were placed in a tube furnace and annealed at 600℃ for 6 h in an argon environment. According to the different amounts of MoO3 and T-CNF added, they are marked as MoO3/T-CNF-1 (the mass ratio of MoO3 and T-CNF is 2:8), MoO3/T-CNF-2 (the mass ratio of MoO3 and T-CNF is 4:6), MoO3/T-CNF-3 (the mass ratio of MoO3 and T-CNF is 6:4), MoO3/T-CNF-4 (the mass ratio of MoO3 and T-CNF is 8:2). Similarly, the pure T-CNF aerogel adopts the same preparation process as the above MoO3/T-CNF composite aerogel.
2 Preparation of MoO3/T-CNF aerogel cathodes
First, the prepared MoO3/T-CNF composite aerogel was rolled to obtain an electrode sheet with a thickness of about 100 μm. Then, sulfur was loaded on the aerogel by dropping Li2S6 catholyte to prepare the MoO3/T-CNF composite aerogel cathode material. Finally, it was tested as a cathode material for lithium-sulfur batteries. Similarly, the pure T-CNF aerogel cathode material adopts the same preparation process as the above MoO3/T-CNF composite aerogel cathode material.
The prepared material was used as the working electrode (cathode) and the lithium sheet as the pair/reference electrode to assemble the CR2032 coin battery, and the electrochemical performance of the battery was evaluated. The 1.0 M Li2S6 cathode electrolyte was prepared by mixing lithium sulfide with sulfur (molar ratio was 1:5) in a mixed solvent of 1,3-dioxolane (DOL)/1,2-dimethoxyethane (DME) with 1:1 volume ratio in a glove box at 50 ℃. About 5 μL Li2S6 cathode electrolyte was used, resulting in a sulfur loading of 1.57 mg cm-2. The GCD (Galvanostatic charge-discharge) measurement was operated with CT2001A battery testing system (Wuhan LAND). The CV (Cyclic voltammetry) and the EIS (electrochemical impedance spectroscopy) experiments were accomplished by electrochemical workstation (Autolab PGSTAT302N). 
3 Additional test information
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Figure S1 (a-d) SEM images of T-CNF aerogel under different magnification.
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Figure S2 Photos of the aerogel before (a) and after (b) annealing.
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Figure S3 Galvanostatic charge and discharge curves of (a) T-CNF and (b) MoO3/T-CNF-3 cathodes from 0.1 to 5 C, respectively.
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