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Fig. S1 SEM images of commercial carbon cloth (CC).



Fig. S2 SEM images of ZIF-8-CC, insets are the schematic figure of ZIF-8-CC.



Fig. S3 (a) SEM image of ZNCC, inset is the schematic figure of ZIF-8-CC. (b) Photograph

of ZNCC, demonstrates its good flexibility.



Fig. S4 (a) EDS spectrum of ZNCC. (b) Elements content and (c) SEM image of EDS test

area.
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Fig. S5 (a,b) TEM images of ZNCC. (c) Selected area electron diffraction (SAED) pattern

of ZNCC, demonstrates the C and Zn is amorphous state. (d) HAADF STEM image and

EDS mapping of ZNCC.
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Fig. S6 (a) Dinitrogen absorption-desorption isothermal curve. (b) Pore size

distributions from micropores to mesopores of CC, ZIF-8-CC and ZNCC.
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Fig. S7 Raman spectra of CC.
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Fig. S8 XPS survey spectra of ZNCC and CC.
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Fig. S9 Zn 2p XPS spectra of CC.
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Fig. S10 (a) C 1s and (b) N 1s XPS spectra of CC.



Fig. S11 Photograph of ZNCC-Li.



Q)

1 mA cm? 1 mAh cm™

4
—

-Bare Li
— CC-Li
——7ZnCC-Li

Voltage (V)
o
o

o
—

'02 \. T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1000

Time (h)
b o

1 mA cm?, 1 mAh cm™

Wbk [

=
—_—

Voltage (V)
o
o

Li
-0.1 —— CC-Li
—— ZNCC-Li
-0.2¥ . . . ‘ .
0 10 110 210 410 710 10

Time (h)
Fig. S12 (a) Voltage profiles of bare-Li, CC-Li and ZNCC-Li. (b) Enlarged voltage profiles

at different cycles with a cycling capacity of 1 mA cm2to 1 mAh cm™2.
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Fig. S13 Voltage profiles of bare-Li, CC-Li and ZNCC-Li at (a) 10t and (b) 100t cycle with

a cycling capacity of 1 mA cm?to 1 mAh cm™.
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Fig. S14 Voltage profiles of bare-Li, CC-Li and ZNCC-Li at different cycle with a cycling

capacity of 5 mA cm2to 1 mAh cm.
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Fig. S15 Voltage profiles of Li, CC-Li and ZNCC-Li at gradual increased current density.
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Fig. S16 (a) EIS spectra before cycling at gradual increased current density. (b)

Equivalent circuit used to fit the impedance data.
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Fig. S17 (a) Calculation of Warburg factor o before cycling at gradual increased current

density. (b) Radar figure of fitted electrochemical parameters of Li, CC-Li and ZNCC-Li.



Table S1 Electrochemical parameters calculated from EIS spectra before cycling at

gradual increased current density.

Sample R, (Q) Ri(Q) R4(Q) o(Qcm?s12) D(cm2S) ° (mA cm??)
Li 2.126 10.28 66.27 4.16 5.07x1010 3.88x10*
CC-Li 4.825 152.5 85.85 2.50 1.40x107° 2.99x10*
ZNCC-Li 2.613 130.8 12.51 3.97 5.57x1010 2.05x103
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Fig. S18 Calculation of Warburg factor o after cycling at gradual increased current

density.



Table S2 Electrochemical parameters calculated from EIS spectra after cycling at

gradual increased current density.

Sample R, (Q) Ri(Q) R4(Q) o(Qcm?s2) D(cm2S) ° (mA cm??)
Li 1.881 6.292 43.72 2.83 1.10x107 5.88x10*
CC-Li 1.901 9.545 91.99 5.02 3.48x1010 2.79x10*4

ZNCC-Li 2.814 17.03 29.30 2.79 1.13x10° 8.77x10*
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Fig. S19 Coulombic efficiency of Li, CC-Li and ZNCC-Li obtained from Li-Cu cells.
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Fig. S20 Voltage profiles of Li-Cu cells during Li nucleation at 10th cycle of bare-Li, CC-Li

and ZNCC-Li at 0.5 mA cm™2 to 1 mAh cm™.
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Fig. S21 Charge-discharge profiles of Li-Cu cells at 20th cycle with 0.5 mA cm2 for a

total 1 mAh cm. ZNCC-Li shows smallest voltage hysteresis.
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Fig. S22 Top side (a, c, ) and cross-section (b, d, f) SEM images of Li anodes after
500 cycles at 5 mA cm2 to 1 mAh cm2.
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Fig. S23 Voltage profiles of Li, CC-Li and ZNCC-Li at 2nd and 180th cycle.
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Fig. S24 (a) EIS spectra of full cells before cycling. (b) Equivalent circuit used to fit the

impedance data.
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Fig. S25 (a) Calculation of Warburg factor o of full cells before cycling. (b) Radar

figure of fitted electrochemical parameters of Li, CC-Li and ZNCC-Li.



Table S3 Electrochemical parameters calculated from EIS spectra before cycling.

Sample R, (Q) R:(Q) R«(Q) o(Qcm?st/?) D(cm?S) ° (mA cm??)
Li 6.937 70.35 276.5 15.47 1.16x1010 9.29x103
CC-Li 2.735 101.0 188.7 17.13 9.45x1011 1.36x10*

ZNCC-Li 3.914 89.93 85.71 16.99 9.61x101? 3.00x10*
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Fig. S26 Calculation of Warburg factor o of full cells after 180 cycles at 1 C (1 C=133

mAh g1).
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Fig.S27 The charge/discharge curves at different current rates.



Table S4 Electrochemical parameters of full cells calculated from EIS spectra after 180

cycles at 1 C (1 C=133 mAh g1).

Sample R, (Q) Ri(Q) R4(Q) o (Q cm?s1/2) D(cm2S) ° (mA cm??)
Li 2.503 12.51 9.424 11.01 2.29x1010 2.73x103
CC-Li 2.226 37.08 58.45 12.38 1.81x1010 4.40%x10*
ZNCC-Li 2.67x1073 10.93 7.727 8.80 3.58x1010 3.32x103




Table S5 Li symmetric cells’ cycle performance comparison of recently published works

of Li metal anode with a host and this work.

. Voltage Current .
Cycle time . . Areal capacity
Host hysteresis density
(h) (mAh cm?)
(mV) (mA cm?)
NPCC 600 30 3 1 1
g-CsN,@Ni
900 15 1 9 2
foam
MG 400 25 5 1 3
CCOF 1000 16 1 1 4
NiF,@NF 1300 ~20 1 1 5
V,0s5-NF 1600 ~18 1 1 6
CCZF 900 ~30 1 1 7
Co@N-G 1000 30 1 1 8
CC@CN-Co 800 20 2 1 9
MC@HCNFs 500 ~68 2 1 10
NRA-CC 1200 ~20 1 1 11
AuLiz;@Ni foam 740 ~12 0.5 1 12
CFC/Co-NC 100 46 5 1 13
Zn/Cug-Zng.3/CF 1200 6 2.5 1.5 14
This
ZNCC 2300 6.4 10 1 wor
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