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Supporting Information for

Structurally oriented black phosphorus/MXene heterostructured fibers for flexible

supercapacitors with enhanced ion transport and capacitive charge storage

Fig. S2. HRTEM images of (a) Ti;C,Tx nanosheets and (b) BP nanosheets. SAED patterns of (c¢) TizC, Ty

nanosheets and (d) BP nanosheets.



Fig. S3. Cross-section SEM images of (a) pure Ti;C, Ty fiber, (b) 10% BP/Ti;C, Ty and (c) 15%
BP/Ti;C,Ty.

Fig. SS. Top-view EDS mapping images of (a) pure Ti;C,Ty fiber, (b) 10% BP/Ti;C,Tx and (c) 15%
BP/Ti;C,T,.
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Fig. S6. XRD spectra of Ti3AlC, and pure Ti;C, Ty fiber.
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Fig. S7. (a) XPS survey spectra, and the high-resolution (b) C 1s spectra of the pure Ti;C, T fiber and 12%

BP/Ti;C, Ty, respectively.
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Fig. S8. Pore size distributions of the fibers.
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Fig. S9. (a) Fiber presenting a resistance of 16.4 Q. (b) Fiber weaving into “GXU” shape. (c) Comparison

of electrical conductivity and mechanical strength: BP/MXene heterostructured fibers were compared

with previous MXene-based hybrid fibers.
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Fig. S10. (a) The equivalent circuit diagram used to fit the EIS spectrum in Fig. 4f includes R, as series

resistance, W as Warburg impedance, R, as charge transfer resistance, and C, as intercalation capacitance.
(b) ESR of the EIS spectra in Fig. 4f.
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Fig. S11. GCD curves of 12% BP/Ti;C,Tx based all-solid-state MFSCs in 2 M H,SO, electrolyt at

different current densities.

Table. S1. Comparison of tensile strength and electrical conductivity of MXene-based fibers with

previously reported work.

Fiber Fabrication | Tensile strength | Conductivity Ref.
method (MPa) (S em™)
MXene/rGO fiber Wet-spinning 145 28 Ref.!
rGO/MXene fiber Wet-spinning 132.5 72.3 Ref.?
MXene/PEDOT:PSS fiber | Wet-spinning 58.1 1489.8 Ref3
MXene ribbon fiber Wet-spinning 40 2458 Ref.#
MXene/PU fiber Wet-spinning 37 1195 Ref?
MXene/ANF fiber Wet-spinning 130 2215 Ref.6
MXene/Aramid fiber Wet-spinning 104 1025 Ref’
MXene/CNC fiber Wet-spinning 60 3000 Ref®
Cs-MXene fiber Wet-spinning 261.2 2215 Ref.?
BP/MXene fiber Wet-spinning 401 6019 This work




Table. S2. Comparison of energy density and power density of SCs based on BP/Ti;C,Ty

heterostructured fibers with previously reported MXene based devices.

Voltag Energy density | Power density
Materia Mass loading Ref.
e(V) (mWh g) (mW g
5.1 175
BP/Ti;C,T, fiber 0.7 0.033 mg cm’! This work
2.7 7000
d-Ti;C, Ty film 0.5 0.53 mg cm™ 0.5 124.2 Ref.10
Ti3C,To/CNTs 0.6 0.8-1.3 mg cm? 2.8 311.0 Ref.!!
Carbon-filled Ti;C,Ty 0.6 2.0 mg cm? 4.8 124 Ref.12
MXene on paper 0.6 / 0.1 46.6 Ref.13
PPy-MXene 0.6 / 1.3 41.1 Ref.14
3D-print MXene 0.6 8.5 mg cm™ 2.8 75.3 Ref.13
Ti,CT, wire 0.7 0.33 mg cm™! 0.3 8.8 Ref.16
4.9 350 Ref.!”
Ti3C,T,/V,CTy 0.7 /
1.4 3500 Ref.!7
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