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Figure S1. (a) Morphology of the MXene material (Ti3C2Tx) used for doping. (b–e) Surface morphol-

ogies of the MXene-doped PDMS with different content of MXene: (b) 0 wt.%, (c) 5 wt.%, (d) 

10 wt.%, (e) 15 wt.%. 

 

Figure S2. (a) SEM image of the Graphene material used for control experiments. (b–f) Morpholo-

gies of the Graphene-doped PDMS with different content of Graphene: (b) 0 wt.%, (c) 0.2 wt.%, (d) 

0.4 wt.%, (e) 0.6 wt.%, (f) 0.8 wt.%. 
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Figure S3. Cross-section SEM images for different negative triboelectric layer: (a) MXene-doped 

PDMS (10 wt.%). (b) Graphene-doped PDMS (0.6 wt.%). 

 

Figure S4. XRD patterns of the Graphene-doped PDMS films in comparison with pure PDMS and 

Graphene. 

 

Figure S5. Raman spectra for: (a) Graphene-doped PDMS film in comparison with pure PDMS and 

Graphene, and (b) MXene-doped PDMS films in comparison with pure PDMS and MXene. 
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Figure S6. Measurement results of surface roughness and surface charge potential of the triboelec-

tric layer. (a–c) MXene-doped PDMS: (a) top view of surface roughness, (b) 3D view of surface 

roughness, and (c) KPFM image of MXene-doped PDMS. (d-f) Graphene-doped PDMS: (d) top view 

of surface roughness, (e) 3D view of surface roughness, and (f) KPFM image of Graphene-doped 

PDMS. (g–i) PA6: (g) top view of surface roughness, (h) 3D view of surface roughness, and (i) KPFM 

image of PA6. 

 

Figure S7. Power density and current curves under different load resistance for pure PDMS-based 

TENG. 
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Figure S8. (a) Photograph of the health monitoring apparatus based on two separate MXene-doped 

LLB TENGs. (b) Photograph during the test. 

 

Figure S9. Reliability of the outer sensor under 10,000 working cycles, showing stability and repeat-

ability of the device. The insets are the output voltage signal plots at the beginning and at the end 

stage of the test. 

 

Video S1: Driving LED arrays. 

Video S2-1: Driving electronic watch. 

Video S2-2: Driving electronic watch. 

Video S3: Feet sensor test. 


