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Figure S1. Schematic diagrams on synthetic route of HBC (A), chemical structure (B) 

and edge decoration of the rounded LAP nanoclay (C).



Figure S2. MALDI-TOF-MS spectrum of the synthesized HBC.



Figure S3. UV-Vis spectra of HBC (A; THF as solvent) and LAPA with different 

concentrations (B; deionized water as solvent).



Figure S4. Two extracted fluorescence spectra with the two settled excitation 

wavelengths at different solute concentrations: HBC in THF, 255 (A) and 355 nm (B); 

LAPA in deionized water, 255 (C) and 355 nm (D).



Figure S5. Fluorescence spectra of HBC@LAPA supramolecular nanoassemblies in 

the mixed solvent (volume ratio of THF to H2O=1:1): upper line, different total solute 

concentrations with the same mass ratio of HBC and LAPA at 255 (A) and 355 nm (B); 

down line, different LAPA concentrations with the same HBC concentration of 0.02 

mg/mL at 255 (C) and 355 nm (D).



Figure S6. Three-dimension excitation emission matrix (3D-EEM) spectra of the 

resulting HBC@LAPA supramolecular assembly with different mass ratios in the 

mixed solvent (volume ratio of THF to H2O=1:1).



Figure S7. XPS spectra of HBC@LAPA (A), LAPA (B) and HBC (C).



Figure S8 O 1s (A) and Si 2p characteristic peaks in the XPS spectra of the resulting 

LAPA nanoclays and HBC@LAPA nanoassemblies (B).



Figure S9. Real pictures of the ITO substrate as the cathode in the LC cell filling with 

HBC@LAPA supramolecular LC after the external direct current (DC) field was 

applied at 80 V for 1.5 (A) and 3 hours (B), respectively.



Figure S10. SEM image of the ITO substrate as the cathode in the planar ITO box 

filling with HBC@LAPA nanoassemblies after the external DC field was applied for 1 

minute at 40 V.



Figure S11. FT-IR spectra of HBC@LAPA/PSS/PVA membranes.



Figure S12. TGA (A) and DTG (B) curves of the HBC@LAPA/PSS/PVA gel under 

different PVA contents.



Figure S13. Variable temperature FT-IR spectra of the resulting 

HBC@LAPA/PSS/PVA membrane in the different wavenumber ranges of 3700- 3000 

cm-1 (A), and 1300~1150 cm-1 (B).



Figure S14. 2D correlation spectra of variable temperature FT-IR spectroscopy (2D 

COS FTIR) of the resulting HBC@LAPA/PSS/PVA membrane in the two different 

wavenumber ranges.



Figures S15 (A) Charge–discharge cycling performance of the PSS/PVA, LAP/ 

PSS/PVA and HBC@LAPA/PSS/PVA/ gel; (B) Charge–discharge cycles of 

HBC@LAPA/PSS/PVA/ gel.



Figure S16. Test results of the HBC@LAPA/PSS/PVA membrane in the Li/S cell: 

cyclic voltammetry curves (A) and charge/discharge capacity (B).



Table S1 Comparison table on ionic conductivity of the gel polymer electrolytes.

Gel polymer electrolytes σ (S/cm) References

PEO+NaCF3SO3/SN 1.1×10−4 S1

PEO+NaTf/TEGDME 2×10−4 S2

PAN+NaI/EC/DMF 2.36×10−4 S3

PVDF-HFP+EMITFSI-NaTFSI 2.5×10−4 S4

PVDF+VA-PSVE-Na/P 1×10−4 S5

PVDF-HFP+NaPTAB/PC 0.94×10−4 S6

PVDF-HFP+NaPA/EC/DMC 0.91×10−4 S7

Silica matrix+ NaTFSI/NMA 1.71×10−4 S8

PSS/PVA+HBC@LAPA 2.81×10−4 This work
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