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Figure S1. Cross-sectional SEM images of (a) GO membrane, (b) WRGO membrane,
(¢) MRGO membrane and (d) FRGO membrane.
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Figure S2. Surface SEM images of (a) GO membrane, (b) WRGO membrane, (c)

(b)

MRGO membrane, and (d) FRGO membrane.
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Figure S3. XPS spectra of (a) GO membrane, (b) WRGO membrane, (¢c) MRGO, and
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(d) FRGO membrane over a wide scanning range.
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Figure S4. FTIR spectra of GO membrane, WRGO membrane, MRGO membrane, and
FRGO membrane.
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Figure S5 Zeta potential analysis of the GO membrane, WRGO membrane, MRGO
membrane, and FRGO membranes.



Figure S6. Photograph of a two-chamber diffusion cell. The H-type cell consists of feed
and permeate sides; the membrane is located between them.

Supplementary Table S1. Comparison with other GO-based membranes.

Membrane Thickness Na' permeation ~ Water Permeance Pwi
type rate (Lm?2h")
(mmol m?2 h)
GO®3 280 0.7184 0.85 65
GO 303 0.52 0.66 70
GO*S? 750 0.19 0.17 49
GO S3 280 0.301 0.57 105
K-controlled 750 0.0048 0.36 4166
GO S3
K-controlled 280 0.0629 0.22 194
RGO S3
NH3-rGO 3 303 0.054 0.41 422
HI-rGO % 303 0.0059 0.011 104
0.4-RSS 289 9.8 30.14 171
1.2-RSS 86.5 6.9 86.5 220
2.0-R® 45.4 1.13 1.45 71
GO ~200 0.217 4.04 1035
WRGO ~200 0.041 2.76 3970
MRGO ~200 0.033 293 4646

FRGO ~200 0.011 2.46 12425
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Figure S7. The long term of ion permeation rates through GO membrane, WRGO
membrane, MRGO membrane, and FRGO membrane.
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Figure S8. The effect of ions concentrations in the draw solution on membrane
permeability.
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Figure S9. The Mg?" ion permeation rate through GO membrane, WRGO membrane,
MRGO membrane, and FRGO membrane.
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