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Figure S1. (a) TEM image of MXene nanosheet. (b) Cross-section SEM image of

MXene-decorated separator.
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Figure S2. (a) Cross-section SEM image and (b-d) EDX elemental mapping of Au

QDs@MXene-decorated separator.
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Figure S3. Bending test of Au QDs@MXene-decorated separator.
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Figure S4. Digital photos of the PP separator and Au QDs@M Xene-decorated separator

after heating at different temperatures for 30 min.
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Figure S5. The contact angles between electrolyte and (a) MXene-decorated, (b) Au
QDs@MXene-decorated separators.
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Figure S6. EIS profiles of Li-S cells with MXene-decorated and Au

QDs@MXene-decorated separators before cycling.
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Figure S7. Tafel plots corresponding to the oxidation from Li,S to Se.
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Figure S8. (a,b) EIS profiles of Li-S cells with MXene-decorated and Au

QDs@MXene-decorated separators at different temperatures.

o
-l
o

-8~ MXene
-8~ Au QDs@MXene

0.05-

0.00 r T v T

o
a
L

o
(%)
L

Overpotential (V) Ohmic polarization (V)

o
=)

0 © 500 " 1000 1500
Specific capacity (mA h g)

Figure S9. GITT curves of Li-S cells with MXene-decorated and Au

QDs@MXene-decorated separators.
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Figure S10. (a) XRD patterns of Au NPs@MXene-1 and Au NPs@MXene-2
heterostructure. (b,c) SEM images of Au NPs@MXene-1 and Au NPs@MXene-2

heterostructure.
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Figure S11. (a,b) HRTEM images of Au NPs@MXene-1 and Au NPs@MXene-2

heterostructure. (c,d) Grain size distribution of Au NPs@MXene-1 and Au
NPs@MXene-2 heterostructure.
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Figure S12. (a,b) EIS profiles of Li-S cells with Au NPs@MXene-1-decorated and Au

NPs@MXene-2-decorated separators at different temperatures. (c) Activation energy

profiles of different separators.
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Figure S13. (a) Galvanostatic charge-discharge profiles of Li-S cells with Au

NPs@MXene-1-decorated and Au NPs@MXene-2-decorated separators at 0.2 C. (b)

Rate performance of S cathode with different separators. (c) Cycling performance at 1 C.
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Figure S14. EIS profiles of Li-S cells with Au NPs@MXene-1-decorated separator and
Au NPs@MXene-2-decorated separator (a) before and (b) after 100" cycling.
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Figure S15. (a) Cycling performance at 0.2 C and (b) rate performance at different rates
of the Li-S batteries with MXene-decorated and Au QDs@MXene-decorated separator

with a high sulfur loading of 5.1 mg cm™2 (E/S ratio of 13.7 uL mg™?).

Table S1. EIS data of various modified separators at different temperatures.

Au Au Au

T (°C) | MXene QDs@MXene NPs@MXene-1 NPs@M Xene-2

(6 nm) (11 nm) (20 nm)
20 75.42 43.20 66.02 57.08
Rt (Q) 30 46.26 27.52 36.28 31.58

40 24.86 18.14 26.50 21.81




