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Fig. S1 AFM image of the Ti3C2Tx MXene nanosheet and thickness profile of the Ti3C2Tx MXene nanosheet measured by line scan
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Fig. S2 HLNPs obtained by grading at different centrifugal speeds: a) 2500 rpm precipitates. b) 5000 rpm precipitates. c) 7500 rpm precipitates. d) 7500 rpm supernatant. The relative centrifugal forces (RCF) for 2500 rpm, 5000 rpm, and 7500 rpm are 629 ×g, 2516 ×g, and 5660 ×g, respectively
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Fig. S3 Zeta potential of the deionized water dispersion of HLNPs, MXene, and MXene/HLNPs mixture
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Fig. S4 Nitrogen sorption isotherms and BET specific surface area of MXene film and MXene/HLNPs film
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Fig. S5 FTIR spectra of lignin, MXene film, and MXene/HLNPs film
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Fig. S6 Raman spectra of MXene film, and MXene/HLNPs film
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Fig. S7 XPS spectra of a) C 1s of pure MXene film, b) C 1s of MXene/HLNPs film, c) O 1s of pure MXene film, and d) O 1s of Xene/HLNPs film
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Fig. S8 MXene and MXene/HLNPs stretchable electrode after 100 times stretch-release cycle at 600%
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[bookmark: _Toc162814754]Fig. S9 Observation of the high-density network of tiny vein-like wrinkles on top of the large-scale oriented wrinkles in HLNPs added electrodes by SEM
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Fig. S10 a) Stress-strain curves of MXene film, MXene/HLNPs films with different thickness, and conductive tape. b) Stress-strain curves of VHB, MXene film on conductive tape on VHB and MXene/HLNPs film on conductive tape on VHB. c) Cyclic tensile test curves of VHB (100 times). d, e) tensile strength and young’s modulus of MXene film, MXene/HLNPs films with different thickness, conductive tape, VHB, MXene film on conductive tape on VHB and MXene/HLNPs film on conductive tape on VHB. f) Cyclic tensile test curves of MXene/HLNPs film on conductive tape on top of VHB (100 times)
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Fig. S11 CV curve of pure MXene stretchable electrode without conductive tape layer
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Fig. S12 CV curve of pure MXene stretchable electrode (without conductive tape layer) at strain of 0%-600%
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Fig. S13 EIS of pure MXene stretchable electrode (without conductive tape layer) at strain of 0%-600%
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Fig. S14 a) CV curve of MXene/HLNPs stretchable electrode at different thicknesses. b) GCD curves of MXene/HLNPs stretchable electrode
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Fig. S15 Illustration of the a) stretchable all-solid-state supercapacitor and its ability to withstand b) stretching, c) bending, d) twisting and stretch under twisting state
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Fig. S16 Cycling stability of the stretchable all-solid-state supercapacitor at 600% tensile strain and after 1000 cycles of 0-600% stretching for 5000 cycles under 2 A g-1
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Fig. S17 CV curve of the stretchable all-solid-state supercapacitor under different temperature
[bookmark: _Toc162814756]Table S1 Comparison of the stretchable MXene/HLNPs electrode and all-solid-state supercapacitors with other MXene based electrodes and supercapacitors reported in literature
	Electrode
	Electrolyte
	Stretchability
	Cg (F/g)
	CA 
(mF/cm2)
	Scan Rate
	Ref.

	Ti3C2Tx/HLNPs
	1 M H2SO4
	600% (uniaxis)
	241
	1273 (~10 μm)
	1 A g-1
	This Work

	Ti3C2Tx
	1 M H2SO4
	800% (biaxis)
	64
	470
	2 mV s-1
	[S1]

	Ti3C2Tx/Au
	5 M H3PO4
	800% (biaxis)
	
	185
	2 mV s-1
	[S2]

	Ti3C2Tx/RGO
	1 M H2SO4
	200% (uniaxis)
	115
	35
	1 A g-1
	[S3]

	Ti3C2Tx/RGO
	1 M H2SO4
	800% (biaxis)
	93
	29
	1 A g-1
	[S3]

	Ti3C2Tx/RGO
	1 M H2SO4
	300% (biaxis)
	
	19
	0.1 A g-1
	[S3]

	Ti3C2Tx/BC
	H2SO4
	100% (uniaxis)
	
	111.5 (~13.3μm)
	0.75 mA cm-2
	[S4]

	AC/Ti3C2Tx/CB/Alginate
	1 M Li2SO4
	100% (uniaxis)
	
	10.47
	25 mV s-1
	[S5]

	E-MXene
	1 M ZnSO4
	50% (uniaxis)
	
	127.9
	10 mV s-1
	[S6]

	Ti3C2Tx
	1 M H2SO4
	30% (uniaxis)
	
	33.3
	10 mV s-1
	[S7]

	Ti3C2Tx/PVA fiber
	H3PO4
	48% (uniaxis)
	119.3
	130.9
	0.5 mA g-1
	[S8]

	Ti3C2Tx/graphene
	2 M KOH
	
	154
	
	1 A g-1
	[S9]

	Ti3C2Tx/RGO
	1 M MgSO4
	
	
	87 (~2 μm)
	2 mV s-1
	[S10]

	Ti3C2Tx/CNT
	1 M MgSO4
	
	
	78 (~2 μm)
	2 mV s-1
	[S10]
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