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Supplemental Figure 
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Fig S1. Schematic of the membrane preparation process.
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Fig S2. Schematic diagram of (a) FO system and (b) Electrochemical cell.
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Fig S3. (a-b) TEM and AFM of GO sheet. The height of 0.81 nm in b indicates its single layer.
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Fig S4. Component characterization: (a-d) XPS spectra of GO and CGO membrane.
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Fig S5. (a-c) TG curves of GO and CGO membrane, recorded at 5 K min-1 under constant N2 flow of 20 ml min-1.
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Fig S6. (a) Top view SEM of AAO. (b) Cross-sectional SEM of CGO@AAO, the total thickness is ~50 μm, and pore size of AAO is ~350nm. 
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Fig S7. AFM of CGO membrane. (a) Surface view. (b) Height image. (c) Interlayer spacing between mono-sheets. (d) Surface roughness.
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Fig S8. Contact angle of three membrane, unmodified GO membrane, CGO-5@AAO membrane and CGO-10@AAO membrane.



Fig S9. Monitor the integrity of active layer.

[image: ]
Fig S10. (a-c) The active energy for three membranes. (d) The ion transport rate of three membranes.
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Fig S11. Ion permeation rate of different membrane for alkali metal ions (Li+, Na+, K+). (a-d) Ion permeation rate of 12-C-4/GO@AAO membrane. (e-h) Ion permeation rate of 15-C-5/GO@AAO membrane. (i-l) Ion permeation rate of 18-C-6/GO@AAO membrane.
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Fig S12. The relationship plots between ionic concentration and conductivity in single-ionic
solution. (a-c) Li+, Na+ and K+, respectively.

Table S1. Physical properties of ions studied in our work1-3
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