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Figure S1 The digital photo of exfoliated few-layered MXene solution and crumpled

MXene flocculation.
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Figure S2 XRD patterns of Ti;AlC,, Ti3C, Ty and crumpled Ti;C,Tx nanosheets.



Figure S3 (a) TEM image of delaminated MXene nanosheets showing an interlayer
spacing of 1.5 nm. (b) HAADF-STEM image and the corresponding elemental

mapping images of delaminated MXene.



Figure S4 SEM images of MoS, prepared without crumpled MXene.
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Figure S5 (a) XRD patterns of CM and CM/MoS,. (b) Raman patterns of CM and

Raman shift (cm'1)

CM/MoS,. (c) XPS survey spectra of CM/MoS,.
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Figure S6 N, adsorption/desorption isotherms and the corresponding pore size

distribution of (a) CM/MoS2, (b) MoS; and (c) CM.



Figure S7 The digital photographs of the fabricated functional separators displaying

distinguishable color compared with the pristine PP separator.



Figure S8 The digital photo of (a) folded, (b) several times folded and (c) recovered
CM/MoS, separators.



Figure S9 Cross—section SEM images of CM/MoS,—modified PP separator.



Figure S10 Polysulfides permeation measurements with H-shaped glass cells using (a)

CM-modified separator and (b) MoS,-modified separator.
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Figure S11 The schematic dead—end filtration system for the measurement of

electrolyte permeability in various separators.
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Figure S12 TGA curve of a Super P Black/S cathode.



o] —1st MoS,/CM
——2nd
1—3rd

Current (mA)
C

18 20 22 24 26 28
Potential (V) vs. Li*/Li

Figure S13 Cyclic voltammetry curves of the Li-S battery with CM/MoS,

separator in the first three cycles.
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Figure S14 TGA curve of a Super P/S cathode with a high sulfur loading of 5 mg

cm 2 with a sulfur content of 80%.



Figure S15 SEM images of the CM/MoS, modified separator adjacent to the cathode
side (a-b) before and (c-d) after 100 cycles.



Figure S16 SEM images of the CM modified separator adjacent to the cathode side
(a-b) before and (c-d) after 100 cycles.



Figure S17 SEM images of the MoS, modified separator adjacent to the cathode side
(a-b) before and (c-d) after 100 cycles.



Table S1 The measured parameters for the electrolyte permeability of various

separators.
Initial Terminal Pressur Permeability
Time
Sample mass mass e (L m2 h'! bar-
(min)
® (® (bar) D)
PP
16.4567 22.5213 5 7 28.04
separator
CM 16.5625 16.8633 5 7 1.39
MoS, 16.6041 20.7357 5 7 19.11

CM/MoS, 16.5933 20.6588 5 7 18.80




Table S2 The fitted resistance parameters of the coin cells with various modified

separators.
Sample R1 R2 R3
CM/MoS, 1.665 9.058 7.272
MoS, 2.304 14.01 5.9
CM 1.606 22.4 6.694

PP separator 1.339 20.53 3.36




Table S3 Comparison of various performance parameters with the reported MoS, and

MXene—based modified interlayers.

Specific capacities at various Capa Cyclin
Sulfur
C-rates (mAh g!) city g
loading
Samples retent numbe
(mgem™ 0.5 .
) 0.2C IC 2¢c 3¢ lon f
) C C
(%)

Our Work 2 123 1178 1(1)0 896 810 652 73 500
MoS,/graph 124 71 500
OS2 ETAPTER 1 /o 1082/ 949
e 5

MXene 1.7 /1062 756 634 517 4 A48 400
nonosheets’

115G, 0.7-1 /1062 744 691 513  / S04 200
nanoribbon?

MoS,/TiN® 25 ;1480 %1010 841 697 >0 500
CooSg@MoS 122 63.5 500

0s5s@MoS, 3 [~ 1065 978 806 601

147 49.6 600
MoS,!! | 1039 770 550/ /
Porous 091 128 1004 861 740 677 24 0

MXene!?
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