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Figure S1 Structural charts of (a) heptazine-based CN and (b) triazine-based CN.
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Figure S2 EPR spectrum of CoMo-LDH.
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Figure S3 Histograms of zeta potential of CN, CoMo-LDH, and CoMo-LDH/CN.



Figure S4 (a) The surface and (b) cross-sectional SEM images of DMP separator.



Figure S5 SEM image of CoMo-LDH/CN.



Figure S6 (a) SEM image and (b-e) corresponding C, N, Co, and Mo elemental

mappings of CoMo-LDH/CN.
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Figure S7 XRD pattern of ZIF-67.
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Figure S8 XRD patterns of (a) bulk CN and (b) MS CN.
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Figure S9 (a) XPS survey spectrum of CoMo-LDH. High-resolution XPS spectra of

(b) Mo 3d, (¢) O 1s, and (d) Co 2p in CoMo-LDH.
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Figure S10 (a) XPS survey spectrum of MS CN. High-resolution XPS spectra of (b) C

Is, (¢) N 1s, (d) Cl 2p, (e) Li s, and (f) K 2p in MS CN.
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Figure S11 (a) XPS survey spectrum of bulk CN. High-resolution XPS spectra of (b)

C Isand (c) N 1s of bulk CN.
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Figure S12 Nitrogen absorption-desorption isotherms and corresponding pore size

distribution curves of (a, b) CoMo-LDH/CN and (c, d) CoMo-LDH.
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Figure S13 (a) EIS spectra of DMP-36 and DMP-50 separators. Optical pictures of

actual thickness of (b) DMP-36, (c) DMP, and (d) DMP-50 separators.
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Figure S14 Comparison of various properties of DMP and PP separators.
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Figure S15 CE of Li//Cu half-cell at 0.5 mA cm /1 mAh cm 2.
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Figure S16 (a, b) Partial magnification of voltage-time profiles at 2 mA cm2/2

mAh cm ™2 in Figure 4f.
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Figure S17 Voltage-time profiles of Li//Li symmetric cells with PP and DMP at 3

mA cm?/1 mAh cm™.
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Figure S18 Rate performance of Li//Li symmetric cell with DMP separator at 0.5 to 5

mA cm™2 and area specific capacity of 1 mAh cm™2.
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Figure S19 Voltage-time profile of Li//Li symmetric cell with DMP separator at 1

mA cm %1 mAh cm™? in ester electrolyte.
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Figure S20 SEM images of Li foils derived from Li//Li symmetric cell at 1 mA cm™

with area specific capacities of (a, b) I mAh cm™2, (¢) 3 mAh cm™2, and (d) 5 mAh cm™2.
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Figure S21 Cycling performance of Li//LFP full-cell with DMP separator at 0.5 C.
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Figure S22 TEM images of CoMo-LDH/CN (a) before cycling and (b) after cycles.
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Figure S23 Cycling performance of Li//LFP full-cell with DMP separator at 1 C. The

mass loading of LFP is 5.5 mg cm™2.
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Figure S24 Cycling performance of Li//LFP full-cell with DMP separator at 1 C. The

thickness of Li metal is 0.23 mm, and the mass loading of LFP is 6.0 mg cm™2.
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Figure S25 Cycling performance of Li/NCMS523 full-cells with DMP and PP

separators at 0.2 C.
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Figure S26 The corresponding equivalent circuit.
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Figure S27 Iceberg lighted by Li//NCM523 full cell with DMP separator.
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Table S1 Comparison of cycle life of Li/Li symmetric cells with DMP separators with

other reported literatures.

BNNs@CNFs 1 1 400 S1
Tig.370,/PP 2 1 300 S2
ST@AI1,0;-PE 1 0.5 400 S3
COF@PP 1 0.5 800 S4
SCOF-2-modified
1 1 350 S5
separator
PP/LAGP+MXene 1 1 700 S6
MOFs@PP 1 0.5 150 S7
Si-PP-Si 0.5 1 1000 S8
AAPP/CB@PP@LAGP 1 1 400 S9
HP-Cu@Sn 1 1 800 S10
LiAl LDH@PP 1 1 1600 S11
rGO/Li-Al-LDH@PP 1 0.5 1100 S12
1 1 1200 This
DMP

3 1 350 work
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