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Compared with previous reported functional materials (Table S1), the PM/BC composite
film synthesized in this work has superior mechanical properties, showing great potential in

practical applications of electronic products.

Table S1. The comparison of mechanical properties of PM50/BC composite film and other

reported composites.

Tensile strength

Sample Materials Strain (%) Refs.
(MPa)
1 Ti;C,T,/ANF 197.1 9.80 1
2 Nacre 135.0 0.85 2
3 RGP/CNF 156.5 3.90 3
4 Ti;C,T,/CNF 112.5 4.30 4
5 Ti;C,T,/PVA 91 3.70 5
6 RGP/MG/PVA 62.4 4.50 6
7 PPy@ Ti;C,T,/BC 46.0 4.40 7
8 LG 54.0 3.20 8
9 GP/TiO,-epoxy 75.0 1.20 9
10 Cellulose/GP/PPy 90.8 10.00 10
11 Ti;C, T, film 22.0 1.00 5

12 PM50/BC 178.1 6.90 This work




In MXene/BC composite film, there is a noticeable void structure between the randomly
arranged MXene nanosheets and BC substrate. This void structure significantly affects the
compactness of the internal film structure. Additionally, the surface of MXene/BC composite
film appears highly uneven, with clear delamination phenomena observed, which can result in
the separation of MXene nanosheets and detachment from BC substrate during practical

applications (Fig. S1).

Fig. S1. The digital photograph of the MXene/BC composite film.



The FTIR result in Fig. S2 reveals that the surface of MXene contains -OH, -F, and -O
functional groups, which are mainly dominated by hydroxyl groups. It is noted that the shifts
in the -OH functional groups on the PDA/MXene surface, confirm a distinct interaction between
PDA and MXene nanosheets. This plays a crucial role in determining the surface chemistry and
reactivity of MXene, facilitating interactions with PDA and BC, leading to enhanced bonding

and composite formation.
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Fig. S2. The FTIR spectra of the Ti;C,T, MXene and PDA/MXene.



To elucidate the fracture mechanism of the PM/BC composite film, we scrutinized the
fracture surface of the PM50/BC composite. Fig. S3a shows a tightly packed multilayer
structure characterized by 'zigzag' cracks in the BC substrate. These cracks are a testament to
the robust hydrogen bonding and the efficient absorption of external forces by the BC
nanofibers. Conversely, the PMXene layer displays 'plane' cracks, indicative of a brittle fracture

behavior, as depicted in Fig. S3b.

Fig. S3. (a) SEM image of the fracture section of PM50/BC composite film and (b) the

corresponding enlarged morphology.
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