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Fig. S1. SEM images and size distribution of ZIF-8.
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Fig. S2. The thermogravimetric curves of ZIF-8, PAN and ZIF-8/PAN under air

atmosphere.
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Fig. S3. XRD pattern of simulated ZIF-8 (a) and the ZIF-8 before (b) and after (c)

thermal treatment.



Fig. S4. SEM image of lithium metal surface without interlayer after plating 5 mAh

cm?at 1 mA cm™.



Interlayer Lithium metal

Fig. S5. (a) SEM image of lithium metal without interlayer. (b-g) SEM images of
PAN (b), OPAN (d) and OZPAN (f) interlayers and corresponding lithium metal (c, e,

). Plating condition: 2 mAh cm at 1 mA cm™.
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Fig. S6. Nitrogen adsorption-desorption isotherms (a) and the pore size distribution (b)
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Fig. S7. Cyclic performance of Li//Li symmetric cells with PP, PAN/PP, OPAN/PP,

and OZPAN/PP at a capacity of 3 mAh cm™ and a current density of 3 mA cm™.



Fig. S8. The morphology of fresh lithium metal.



Fig. S9. The morphology structure of PAN (a), OPAN (b), and OZPAN (c) interlayers

after 50 cycling.
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Fig. S10. Electrochemical impedance spectra of PP, PAN/PP, OPAN/PP and

OZPAN/PP.
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Fig. S11. (a) Chronoamperometry curves of the cells with PP, PAN/PP, OPAN/PP

and OZPAN/PP. (b) The EIS for the cells with PP, PAN/PP, OPAN/PP and

OZPAN/PP
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Fig. S12. The discharge capacity of Li//LFP cells at 1 C (the first 3 cycles tested at 0.5

C) without interlayer and with different thickness of OZPAN interlayer.

The effect on interlayer thickness of OZPAN fiber film has been investigated.
When the thicknesses are 17 um thin or 50 um thick, the specific discharge capacity
of Li//LFP battery with OZPAN is a little lower than that of battery without interlayer,
showing poor electrochemical performance. For best battery performance shown in

Fig. 6, the thickness of OZPAN interlayer is a range of 25 - 45 pm.
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Fig. S13. Cycling stability and Coulombic efficiency of Li//LFP full cells with PP,

PAN/PP, OPAN/PP and OZPAN/PP at 0.5 C (a) and 2 C (b).
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Fig. S14. Rate performance of Li//LFP cells compared to other reported works on

interface engineering for lithium metal batteries.

15



1504 8 160 - b
1334
1204
100 89.62 95.6
=] o %0
3 >
14 '3
60 -
50
30 4
] J o
* ot ™ ™ *® o o™ o™

Fig. S15. Li//LFP full cells of Rgg; (a) and Rt (b) before cycling.
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Table S1. Elemental distribution of lithium metal with PP, PAN, OPAN and OZPAN

by EDS.
Lithium metal Lithium metal Lithium metal Lithium metal
(PP) (PAN) (OPAN) (OZPAN)
Element | Atom/% | Element | Atom/% | Element | Atom/% | Element | Atom/%
F 17.9 F 7.07 F 28.62 F 9.89
O 72.89 O 75.87 o 46.01 O 65.42
S 0.69 S 0.64 S 6.01 S 0.53
C 8.52 C 16.42 C 19.36 C 24.17
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Table S2. The values of I, (initial current) and I (steady-state current) which come

from Figure S11a for equation 2.

Io/ A I/ nA

PP 206.1 189.4
PAN/PP 0.4435 0.2442
OPAN/PP 69.71 66.14
OZPAN/PP 2253 212.7
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Table S3. Investigation of ion conductivity and Li* transference number.

Ton conductivity/ mS em™' | Li* transference number Reference

OZPAN/PP 2.22 0.78 This work
DpTq@PP 0.1-0.15 0.73 [S1]
FesN@NG/PP 0.70 0.54 [S3]
WNG/PP 1.140 0.5 [S7]
COF-COOH@PP 0.64 0.7 [S8]
TDAT-PE 1.127 0.375 [S9]
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