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Fig.S1 Raman spectra of the graphene, CNT and S/CNT/G composite.



Fig.S2 The cross-sectional images and EDX elemental analysis of the free-standing S/CNT/G electrode.



Fig.S3 HTEM images at different magnifications, CNT (a), S/CNT/G (b), nano sulfur (c)-(d).

Table S1. Fitted resistance parameters of the S/CNT/G film

State Rs(£2) Ret(Q2) Rf(€2)
Fresh cell 5.0Q 34.7Q 98.9Q
After 200 cycles 7.2Q 9.9Q

Rs: internal resistance;
Rect: charge transfer resistance;

Rf: interfacial resistance between electrolyte/electrode.



Table S2. Sulfur loading and electrochemical properties of
flexible sulfur-based cathode in this work and literature.

Rate Capacity after
Material . cycling Sulfur loading  Reference
/Current density
(Cycle number)

S/CNT/G 05C 593 (200) 1.5-2 mg cm? This work
GO/CNT 02C 1003.59 (50) 1.1 mg cm™ S1
G/SWCNT-S 5C 650 (100) S2
S@MWCNT-PANI-G 0.2C 784 (100) 0.8-1 mg cm™ S3
graphene/S 02Ag! 840 (100) 0.86 mg cm? S4
NiO-CNT/S 0.1C 609 (160) 2.1 mg cm™ S5
ZnS-CNTs/S@NH 05C 760 (150) 1.8-2.3 mg cm™ S6
S@HZIF/CNT 05C 624.6 (500) 2.13 mg cm? S7
FeOOH/CNT@S 1Ag! 742 (200) 1.71 mg cm? S8
FMC@S 05C 666 (350) 1 mg cm™ S9
rGO/g-C3N4/CNT/S 02C 820 (200) 4.2 mg cm 2 S10
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Fig. S4. Cycling performance of the pouch battery assembled by Li/copper foam anode and

S/CNT/G film cathode at 0.1C.
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Fig. S5. Typical discharge—charge voltage curve of pouch battery at 0.1 C between 1.5 and 2.8 V.






