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Fig. S1 (a) Photographs of the preparation process of the MX/G hydrogels with different ratios of
MXene.
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Fig. S3 TEM images of GO (a) and Ti3C,Tx MXene (b).



Fig. S4 SEM images of rGO aerogel.



500 nm
:=——1

Fig. S5 SEM images of MX/G-10 (a,b) and MX/G-20 (c,d) aerogels.
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Fig. S6 SEM image and EDS spectrum mapping: Ti, F and O elemental distribution of MX/G-30
aerogel.
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Fig. S7 N> isothermal adsorption-desorption isotherms of the rGO aerogel.
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Fig. S8 Pore size distribution of MX/G-30 aerogel.
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Fig. S9 C 1s (a) and Ti 2p (b) XPS spectrum of the pure Ti3C,Tx MXene.
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Fig. S10 First charge/discharge curves of Li-S cell with the rGO electrode at various rates.
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Fig. S11 Comparison of first charge/discharge curves of Li-S cell with the rGO and MX/G-30
electrodes at 0.1 C rate.
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Fig. S12 Qnigh and Qiow of Li-S cell with the rGO and MX/G-30 electrodes at different rates.
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Fig. S13 Cycling performance of the Li-S cells with rGO, MX/G-10, MX/G-20, and MX/G-30
electrodes at 2 C rate after rate capability test.
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Fig. S14 Charge/discharge curves at 1%, 50, 100™, and 200™ cycles of the Li-S cell with MX/G-30
electrode at 2 C rate.
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Fig. S15 Cycling stability of the blank rGO and MX/G-30 electrodes in the voltage range of 1.7-2.8
V at a current density of 167 mA g! for 80 cycles.
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Fig. S16 Ti 2p XPS spectrum of the cycled MX/G-30 electrode.



Fig. S17 Initial state of Li2S¢ adsorption test by soaking 20 mg rGO and MX/G-30 aerogel into 5 mM
Li>S¢ solution. All operations were conducted in the glove box.
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Table S1 Comparison of the areal capacity between Li-S batteries employing MXene-based sulfur

host.
sulfur host Sulfur loading Rate (C) Areal capacity Ref.
(mg cm?) (mAh cm?)
Ti,C MXene sheets 1.0 0.5 1.09 S1
Ti;C,; MXene 1.5 0.2 1.8 S2
Nanosheet/Carbon- 55 02 5
Nanotube Composites
Nitrogen-Doped Tiz;C,Tx 1.5 0.2 1.69 S3
MXene Nanosheet 5.1 02 42
Ti3C; Nanoribbon 0.7-1 0.2 0.74-1.06 S4
Framework
Ti;C,Tx MXene Ink 2.49 0.1 3.36 S5
MXene/rGO Aerogel 6.0 0.1 5.27 This
work
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