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Figure S1. The SEM images of different dimensional ZnO precursors.



Figure S2. The elemental mappings images of 0D (a-d), 1D (e-h) and 3D (i-I) ZnO.
Scale bar: (a) 350 nm (e) 3.5 um, (i) 500 nm.
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Figure S3. (a) The XRD patterns, (b-d) N2 adsorption-desorption isotherms and

pore-size distribution curves of 0D, 1D and 3D ZnO.



Figure S4. FESEM image of the pristine 2400 Celgard film.
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Figure S5. The TGA curve of the composite of carbon black and sulfur.
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Figure S6. The 2" cycle CV curves of the batteries with different separators at the

scan rate of 0.1 mV s
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Figure S7. The galvanostatical charge/discharge curves of sulfur cell with the pristine

separator.
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Figure S8. The long cycling performance of 1D/2D cell at the current density of 1 C.
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Figure S9. (a) Cycling performance at the current density of 0.2 C and (b) rate
capability at various current densities of the sulfur cell with an areal sulfur mass of 3.5

mg/cm?and 1D/2D membrane.
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Figure S10. (a) The electrochemical impedance spectra (EIS) of cells with 0D/2D,
1D/2D and 3D/2D separators after 10 cycles at the current density of 0.2 C. (b) The
EIS of the cell with 1D/2D separator after different discharge/charge cycles at 0.2 C.
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Figure S11. The cycling performance of the cell with 2D graphene coated separator at

the current density of 2 C.



Figure S12. The polysulfide permeability experiments of different functional

separators.



Table S1. Comparison of the performance with the recently reported LBSs.

Coated mass Discharge
Sample Rate performance Ref
(mg/cm?) capacity
927.1 mAh g™/ 200cycles at 1.0 C 807.5mAhgtat4.0C
ZnOl/graphene 0.4 This work
641.6 mAh g™ /500cycles at 1.0 C 754.1 mAhgtat6.0C
780 mAhgtat1.0C
G-LTO@PP 0.346 697 mAh g1/ 500 cycles at 1.0 C [S1]
709 mAhg?tat2.0C
448 mAhg?tat10C
PAN/GO 597 mAh g™/ 100 cycles at 0.2 C [S2]
337 mAhgtat2.0C
PG 0.54 877 mAh g1/ 150cycles at 0.5 C 479 mAhg?tat50C [S3]
En GPA 1.22 800 mAh g~1/100 cycles at 0.2 C 780 mAhg?tat2.0C [S4]
624 mAhgtat4.0C
MBOH/CNT 0.3 785 mAh g1/ 200 cycles at 0.5 C [S5]
500 mAhg?tat6.0C
HNCF@pd-MnO2 856.1 mAh g™t/ 200 cycles at 0.5 C 554 mAhgtat2.0C [S6]
MWCNTSs/NCQDs 0.15 650.7 mAh g1 / 500 cycles at 0.5 C 666.7 mAhglat3.0C [ST7]
745 mAhgtat1.0C
rGO@MoS: 0.24 368 mAh g1 /500 cycles at 1.0 C [S8]
615 mAhgtat20C
673 mAhgtat1.0C
PG-Fes304 0.478 659 mAh g1/ 497 cycles at 1.0 C [S9]
589 mAhgtat2.0C
TisCz 0.32 721 mAh g1/ 100cycles at 0.5 A g™ 476 mAhgtat2.0Ag? | [S10]
725 mAhgtatl1.8Ag?
phosphorus 0.4 800 mAh g1/ 100cycles at 0.5 A g™ [S11)
623 mAhgtat3.5Ag?
HCCP/rGO 565.2 mAh g™t/ 130cyclesat 1.0Ag™? [S12]
750.5mAhgtat1.0C
CNT@ZIF 0.9 870 mAh g1/ 100 cycles at 0.2 C [S13]
583.2mAhgtat2.0C
521 mAhgtat2.0C
CNT/MoP2 543 mAh g1/ 500cycles at 0.1 C [S14]
360 mAhgtat5.0C
LNS/CB 0.7 838 mAh g™ /500cycles at 0.2 C 758 mAhgtat2.0C [S15]
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