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Figure S1. UPS spectra of LIG, Fe;04 and LIG/Fe;0;,.
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Figure S2. (a) Valence band XPS of LIG and LIG/Fe;0,. (b) XPS spectra of Fe2p of

FG304 and LIG/FC304
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Figure S3. The zeta potential analysis of LIG and LIG/Fe;04 composites.
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Figure S4. The EPR spectra of LF (LIG/Fe;0y,).
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Figure S5. The Fe2p high-resolution XPS spectra of various concentrations(a-e);
FTIR spectra of MF under different concentration(f).
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Figure S6. Contact angle testing of LIG (a) and MF (b-f) at different concentration.
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Figure S7. The Fe2p, C 1s, Ols of samples at 2 W(a); 6 W(b); 10 W(c).
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Figure S8. The full XPS spectrum of LF (a); The BET analysis results of different LF
samples(b); The resistance and conductivity of different LF samples(c); The Porosity
(calculated by using the DFT model) of LF and the pores of different ranges are
classified and enlarged (d).
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Figure S9. The Fe 2p (a), C 1s (b), Ols (c) of LF-1, LF-2, LF-4, LF-5.
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Figure S10. Contact angle testing of LF at different laser power.
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Figure S11. (a)The CV curves at the voltage scanning rates of 100 mV/s; (b) The
GCD diagrams at ImA/cm? ;(c) Areal capacitance of different laser scanning rate.
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Figure S12. Comparison of (a)The CV curves; (b) The GCD diagram ;(c) The
Nyquist curves between LIG and LF.
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Figure S13. (a) The CV curves of the LF-3. (b) The GCD curves of the LF-3.

(@15 (b) ©eo
— 5 mV/s 1.0 Rs Retl  Ret2 Zw
A10_—10m\ﬂs 50
< ;0.8 . CPE1 CPE2
E 51 =~ £ 40
= o] £ i
t a0 830
g 01 S : g
= -
S £ ‘s 04 hl| 20 ii
(3] —3omvis (&0, N,
10+ ——50mV/s ; 10 0
(c) ——0omvis| oo B z ohm)
00 02 04 06 08 1.0 0 200 400 600 800 1000 1200 0 10 20 30 40 50 60 70
Potential (V) Time (s) Z' (ohm)

Figure S14. The CV (a), GCD (b) and (c) EIS curves of the AC.
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Figure S15. Comparison of the CV curves at 5 mV/s between AC and LF-3.
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Figure S16. SEM image of LF-3 initially (a) and after 10000 cycles (b). (¢)XRD
image of LF-3 initially and after 10000 cycles.

Table S1 Content of Fe and Fe;O, in LF-3 by inductively coupled plasma test (ICP).



Table S2 Comparison of voltage ranges for different negative electrode materials.

Material Voltage Ref
Mxene/Fe;04/MXene -0.7-0 V 72
Fe;04 /MXene/RGO -1-0V 78

NCSs@Fe;0, -1-0V 79

Fe;0,@3DGr -1-0V 80

Fe;04 NSs@ERGO -1.1-0V 81

Fe;0,@C -1--0.15V 82

Fe;0,@PANI -0.8-0.2 vV 83
LF -0.8-0.2 vV This work

Table S3 Impedance parameters derived using equivalent circuit model for the LF.

Material R, (Q) Re () Z, (Q)
LF-1 3.19 5.91 8.24
LF-2 3.15 4.40 6.10
LF-3 2.96 1.38 1.53
LF-4 3.08 2.46 2.93
LF-5 3.53 6.26 6.28

Table S4 Comparison



of the areal capacitance with various Fe;O4 material.

Material Coulombic efficiency Ref (supplemental)

LIG/Fe;Uy -1V 43.6 (ImA7cm?) 71
PPy/Fe,0;/rGO 93.0% 1

Mxene/Fe;O,/MXene 0-0.7V 46.4 (0.5 mA/cm?) 72
Fe,0s/graphene aerogel 90.0% 2

C- Fe;0,/PLA 0-2V 47.9 (1 mA/cm?) 73
ATA-Fe;04/rGO 86.0% 3

Fe;0,-FMWCNT 0-2V 78.5 (1 mA/cm?) 74
3D Fe;0,/rGO 91.4% 4

LF 0-15V 106.4 (1 mA/cm?) This work
graphene/Fe, O3 92.1% 5
Fe;04/Fe-CNTs 82.1% 6
Fe304—NC 97% 7
rGO-Fe;O-MWCNT 94% 8
N-graphene/Fe;0,4 95% 9
GO/Fe;04 NCs 91% 10
LF Nearly 100% This work

Table S5 Comparison of the cycle stability, energy density and coulombic efficiency

with various SC.

Material Cycle stability Energy density Coulombic Ref
(uWh/cm?) efficiency

LIG/Fe;04 74% (900) 60.20 (1ImA/cm?) 90.2% 71
Mxene/Fe;0/MXene 91.7% (2000)  0.970 (0.5 mA/cm?)  nearly 100% 72
CF- Fe;0, 86.1% (10000) 5 (1 mA/cm?) 88.8% 75
LIG/TiO,/LIG 100% (10000) 3.07 (0.05 mA/cm?) / 76
LIG 95% (6000) 4.27 (0.5 mA/cm?) 87.5% 77

LF 86.8% (10000)  33.25 (1 mA/cm?) nearlyl00%  This work

Table S6 Comparison of the coulombic efficiency with various SC.
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