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Fig. S1 SEM images of BWC ((a, b) top-view, (c) side-view) and DBWC ((d, e) top-view, (f) side-view).
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Fig. S2 (a-c) SEM and elemental mapping images of S/BWC cathode, (d-f) SEM and elemental mapping images of S/DBWC cathode.











[image: ]
[bookmark: _Hlk137583474][bookmark: _Hlk138755913]Fig. S3 Charge/discharge curves of (a) S/DBWC and (b) S/BWC at different cycle numbers. (c) QH/QL value of three cathodes at different cycle numbers.
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Fig. S4 Charge/discharge curves of (a) S/DBWC and (b) S/BWC at different C-rates. (c) QH/QL value of three cathodes at different C-rates.
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Fig. S5 (a) Digital photos of visualized adsorption experiment and (b) corresponding UV-Vis absorption spectrum. 
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[bookmark: _Hlk139290800]Fig. S6 CV curves for the first three cycles of (a) S/DBWC/CCA (b) S/DBWC and (c) S/BWC cathode. 
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[bookmark: _Hlk139291077]Fig. S7 (a) CV curves of S/DBWC cathode and (b) capacitive-controlled contribution at different scan rates. (c) CV curves of S/BWC cathode and (d) capacitive-controlled contribution at different scan rates.
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Fig. S8 E vs. t curves of S/DBWC/CCA cathode for a single GITT.



















[bookmark: _Hlk82076784]Table. S1 The conductivity and electrical resistivity of all samples
	Sample
	Conductivity (S cm-1)
	Electrical Resistivity (Ω·cm)

	DBWC/CCA
	5
	0.2

	DBWC
	3.58
	0.279

	BWC
	3.03
	0.33

	S/DBWC/CCA
	2.5
	0.38

	S/DBWC
	1.12
	0.89

	S/BWC
	0.99
	1.01











Table. S2 The Rct of all the samples before and after cycling
	Sample
	Rct before cycling (Ω)
	Rct after cycling (Ω)

	S/DBWC/CCA
	72.44
	32.55

	S/DBWC
	96.76
	49.33

	S/BWC
	115.93
	105.50
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