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Fig. S1. Schematic of low-dimension (1D and 2D) structures for proton conduction.
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Fig. S2. Photos of GO and DGO powders.
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Fig. S3. AFM images and the corresponding height profiles of GO and DGO nanosheets.
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Fig. S4. XRD patterns of GO and DGO nanosheets.
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Fig. S5. XPS spectra of GO and DGO nanosheets.
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Fig. S6. FTIR spectra of GO and DGO nanosheets.
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Fig. S7. XRD patterns of the membranes.
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Fig. S8. Cross-sectional SEM images of GO, DGO, and SDF-4 membranes.
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Fig. S9. TEM image of DGO nanosheet.
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Fig. S10. FTIR spectra of the membranes.
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Fig. S11. Nitrogen adsorption/desorption isotherms and surface area of the membranes.
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Fig. S12. TGA curves of a) membranes and b) PQD.
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Fig. S13. Water contact angle of the membranes.



Fig. S14. Photos of the stability of GO, SDF-1, SDF-2, and SDF-3 membranes under ultrasonic 
treatment for 4 h.
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Fig. S15. Photos of the stability of GO, DGO, and SDF-4 membranes soaking in water at pH=7 
for different time.
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Fig. S16. Zeta potential of the DGO aqueous solution (1 g L-1) and the PQD aqueous solution (1 g 
L-1) with pH of 2-10 (insets are the photographs of PQD solution (1), DGO solution (2), and the 
mixed solution of PQD and DGO (3)).
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Fig. S17. Photo of the stability of DGO/PQD membrane soaking in water for 2 d.
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Fig. S18. Photos of the stability of SDF-4 membrane in different pH aqueous solutions for 14 d.
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Fig. S19. Stress-strain curves of the membranes.
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Fig. S20. Tensile strength and elastic modulus of SDF-1, SDF-2, and SDF-3 membranes.
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Fig. S21. The mechanical properties of the membranes (inset is a paper cranes folded with SDF-4 
membrane).
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Fig. S22. Temperature-dependent vertical proton conductivities of the membranes under 100% 
RH.
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Fig. S23. Arrhenius plots of vertical conductivity under 100% RH and the related activation 
energy values.
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Fig. S24. Powders, tableting, and fluorescence effect of solution under daylight and 365 nm UV of 
a) PQD and b) C-PQD.
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Fig. S25. Temperature-dependent proton conductivities of PQD and C-PQD under 100% RH.
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Fig. S26. Temperature-dependent proton conductivities of DGO/PQD membrane under 100% RH.
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Fig. S27. Humidity-dependent vertical proton conductivities of the membranes at 80 oC.
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Fig. S28. Water uptake of the membranes at 30 oC.
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Fig. S29. Time-dependent vertical proton conductivities of the membranes at 80 oC.
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Fig. S30. IEC values of the membranes.
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Fig. S31. Temperature-dependent vertical conductivities of DGO, SDF-1, and SDF-4 membranes 
under anhydrous conditions.
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values.
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Table S1. The recipe and calculated PQD content in SDF membranes, and the average thickness 
of as-prepared membranes
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Table S2. Comparison of mechanical properties of SDF membranes with other GO-based 
membranes

- Not reported
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Table S3. Comparison of proton conductivities of SDF membranes with other GO-based 
membranes

- Not reported
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Table S4. Comparison of proton conductivity and mechanical property of SDF membranes with 
other GO-based membranes

a vertical proton conductivity; b horizontal proton conductivity
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