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Figure S1. Surface SEM images of MBF after treatment with different concentrations of KOH
solution; (a) 0 g/L, (b) 25 g/L, (¢) 50 g/L, (d) 75 g/L, and (e) 100 g/L, respectively; (f) Schematic

diagram of the chemical components of BF.
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Figure S2. AFM showing the surface morphology of MBFs after KOH treatments at different
KOH concentrations; (a) 0 g/L; (b) 25 g/L; (c) 50 g/L; (d) 75 g/L; and (e) 100 g/L, respectively.
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Figure S3. Schematic illustration of the grafting mechanism of the FAS-13 on BF surface.
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Figure S4. Tensile properties of the BF and MFBF.

Table S1. Tensile strength and elongation at break of BF and MFBF

Tensile Strength Elongation at Tensile Strength Elongation at

BF MFBF

(MPa) Break (%) (MPa) Break (%)
1 2308.16 2.88 1 2048.32 2.85
2 2330.24 3.01 2 2011.57 2.79
3 2257.38 2.93 3 2059.78 2.86
4 1973.58 2.39 4 2002.19 2.78
5 2206.46 2.99 5 2033.45 2.83
6 2268.90 2.97 6 1767.12 2.35
7 224571 2.95 7 1995.89 2.77
8 2322.12 2.89 8 2024.21 2.81
9 1559.79 1.94 9 1986.33 2.76
10 2263.62 2.92 10 2041.67 2.84

Mean + SD 227532 +42.09 294+0.05 Mean=+ SD 2023.01 £25.29 2.81 +0.04

Noting: Samples 4, 9 of BF, and 6 of MFBF were excluded from statistical analysis as they

exhibited non-representative fracture modes (e.g., fracture at the grip).
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Figure S5. Initial resistance of the MFBFs (a) impregnated in GO/NC7000 slurry for different
times and (b) with different fabrication methods.
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Figure S6. Initial electrical resistance of the MFBFs coated with different carbon nanomaterials.
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Figure S7. (a, b) In-situ Raman test spectra and Ip/I value changes of the MFBFGC at 250 °C;
Changes in in-situ Raman spectra and the Ip/Ig ratio of (¢, d) the MFBFC, (e, f) the MFBFG
and (g, h) the MFBFCG with an increasing temperature.
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Figure S8. Initial resistance of (a) the MFBFG and (b) the MFBFC after thermal treatment at 100
°C, 150 °C, 200 °C, and 250 °C.
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Figure S9. Relative resistance change versus temperature for the MFBFCG annealed at180 °C

and 250 °C at a heating rate of 10 °C/min within a temperature range of 30-100 °C.
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Figure S10. AR/Ry-temperature curve of the MFBFCG within 30 °C-150 °C at a heating rate
of 3 °C/min.
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Figure S11.The change of AR/R, of the MFBFCG under stepwise temperature changes from
40 °C to 140 °C with an interval of 20 °C at a heating rate of 3 °C/min.
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Figure S12. AR/R,, of the MFBFCG during temperature cycling from 30 °C to 100 °C at a

heating rate of 3 °C/min.

Table S2. Quantitative Analysis of Atomic Chemical Composition of BFs.

Sample Chemical composition (%)

C Q) F Si Al  C/Al O/Al F/Al Si/Al

MBF 59.95  26.07 595 598 206 29.10 1266 289 290
MFBF 27.93 6.56 61.70 342 040 6983 1640 154.25 &.55




Table S3. Initial resistance of the MFBFCG, the MFBFC and the MFBFG.

Sample Initial resistance (kQ2)
100 °C 150 °C 200 °C 250 °C
MFBFCG 4.89 3.60 1.08 0.91
MFBFC 0.36 0.41 0.41 0.43
MFBFG - 23933.33 39.08 22.53

Table S4. A comparison of electrical conductivity and tensile strength of the recently reported

composites based on BF.

Material Conductivity (S/m) 1\4;:22;;211 Ref.
BF/MWCNT/epoxy 104 High 1
BF/CNT 53.0 High 2
BF/ANF/CNT 1430.0 Low 3
GF-BD 3.2x104 Low 4
Gr/PVDF/SEBS (1.4£1.0)x1073 Low 5
PVA-HEC hydrogel 5.8 Low 6
Au/MXene/CNT/PU 4772.0 Low 7
BGCP/CNT/PEN 7.0x104 Low 8
MFBFCG 230 High This work

Noting: Here the mechanical strength is classified as high (= 800 MPa), moderate (400-800
MPa) and low (< 400 MPa).
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