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Figure S1. Square resistance of different gravure-printed paper-based electrodes.

Figure S2. Optical images illustrating the adhesion between the HE and the paper electrodes: (a) 
two paper electrodes in contact with the HE, with adhesion supporting a 100 g weight, (b) physical 

demonstration of the HE adhered to a paper electrode.

Figure S3. FT-IR spectra of HEs with different ionic concentrations at 400-1800 cm-1. 
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Figure S4. Cyclic tensile curve of the HE.

Figure S5. FT-IR spectra of HEs with different ionic concentrations at 1600-2000 cm-1.

Figure S6. Schematic representation of lithium hydrate ion transport channels in Li+-3 and Li+-7 

HEs.
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Figure S7. CV curves of self-powered ECDs at different ion concentrations under different scan 
rates.
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Figure S8. GCD curves of self-powered ECDs at different ion concentrations under different 
current densities. 

Figure S9. Cross-sectional SEM image of between the electrode and the electrolyte cross-

section.

Figure S10. EIS (a) and ionic conductivity (b) of HEs in different states of ECDs.
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Figure S11. Li 1s XPS spectrum of the PEDOT:PSS electrode.

Figure S12. Zn 2p XPS spectrum of the PEDOT:PSS electrode.

Figure S13. CV curves of self-powered ECD based on Li+-7 HE at different temperatures under 
various scan rates.
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Figure S14. CA curves of the self-powered ECD based on Li+-7 HE.

Figure S15. GCD curves of the self-powered ECD based on Li+-7 HE.


