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PS 1 AFM results of pristine GO nanosheets
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Fig. S1 (a) AFM image of pristine GO nanosheets. (b) The corresponding height profile

of pieces from(a).



PS2. The molecule structure of 2,4-diamino-6-(4-fluorophenyl)

pyrimidine.

Fig. S2 The molecule structure of 2,4-diamino-6-(4-fluorophenyl) pyrimidine.



PS3. Property of GO-based suspensions

Fig. S3. Optical photo of GO and F-GO suspensions.
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Fig. S4 Zeta potential of GO and F-GO suspensions.



PS4 SEM image of F-GO membrane.

Fig. S5 SEM surface image of F-GO membrane.

F-GO membrane

Fig. S6 (a) SEM/EDX images of cross-section of the F-GO membrane, where the
enclosed image is mapped for the distribution of atoms; (b) EDX mapping of carbon
atoms, oxygen atoms, nitrogen atoms, fluorine atoms on the cross-section of the F-GO

membrane.



PSS. XPS spectra of the GO and F-GO membranes
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Fig. S7 (a) XPS wide scan of the prepared GO and F-GO membranes. (b)XPS spectra

of the GO and F-GO membranes for F1s core level.

Table S1 Element composition of GO and F-GO membrane.

Element composition

Membranes C o N F C/O
(at.%)  (at.%) (at.%) (at.%)

GO 67.67 3233 - - 2.09

F-GO 66.86 2580 647 0.87 2.59




Table S2 XPS Element composition with different etch depth of F-GO

membrane.

Element composition

Etch depth (nm)
C (at.%) O (at.%) N (at.%) F (at.%)

0 66.8 25.27 6.25 1.58
10 84.81 7.19 6.21 1.7
20 85.92 6.83 5.67 1.58

30 85.49 6.83 5.97 1.71




PS6. FT-IR spectra of the GO and F-GO membranes.
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Fig. S8 FT-IR spectra of the GO and F-GO membranes.



PS7. Ion adsorption performances of the F-GO membranes.

After F-GO membranes were prepared using vacuum filtration, 300 mL 50 mg L~
! FeCl; solutions were added to the feed side. The salt solution was stirred with a blender
at ~180 rpm without filtration. Afterwards, the samples solutions were collected at pre-
determined time intervals in 180 min, and analyzed for residual FeCl3 ion
concentrations. Due to the FeCls solutions own gravity, the filtrates were collected only
2.5 mL after 180 min. A small amount of filtrates solution has negligible effect on the
concentration of the salt concentration during the adsorption experiments.

The adsorption efficiency (AE) was calculated by using the following expression

S(1):

AE=(1-22) + 100% S(1)

0

where C, and C, (mg L) are the initial solution concentrations and final solution

concentrations after adsorption equilibrium, respectively.
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Fig. S9 The adsorption experiment for F-GO membrane in 50 mg L' FeCls solution.
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Fig. S10 The adsorption experiment for F-GO membrane in high concentration 500 mg

L' FeCl;s solution.



PS8. Comparisons of water permeance and rejection for high valence
ions of F-GO membranes in this work with other NF membranes in

literatures.

Table S3. Comparisons of water permeance and rejection for high valence ions of F-

GO membranes in this work with other NF membranes in literature.

Permeance
. Salts or L.
Membrane Test condition ] Rejection (Lh'm?  References
ions
bar™)
GO-IPDI 0.1 mM ,lbar  Cr(NO3); 71.1% 100 S1
membrane
PDA/TFC 500 mg L, 4 Pb(NOs), 91.1% 3.5 S2
composite bar
membrane
GO/Torlons 1000 mg L, Pb(NOs3), 95% 4.7 S3
composite 3bar
membrane
50 mg L, Cr’* 91.2% 13.5 S4
PSE-GO-DMF
414 kPa
0.1 mM, Cu* 65.4% 0.27 S5
trGOM
2 bar
HNTs decorated
5mgL7!,
commercial NF Cu? 74.3% 13.9 S6
3 bar
membranes
y-ALO3/0-AlL,Os; 2000 mg L, FeCl; 97.1% 17.4 S7
hollow fiber 5.0 bar
PDA
1000 mg L',
functionalized Pb(NO3), 79.0% 50.0 S8
3 bar
nanotube PEI
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membranes

Commercial NF 2000 mg L', MgSO4 40%-98% 5.14 S9
6-15bar
DK 50 mg L', 2bar ~ MgSO4 56.5% 7.3 S9
DL 50 mg L-!,2bar MgSO4 60.7% 6.2 S9
PA-1/MCE 1000 mg L, MgSO4 98% 60 S10
2bar
100 mg L,
rGO—-XK* FeCls 99.8% 86.1 S11
1bar
GO 50 mg L', 1 bar FeCls 99.9 75 S12
AH-rGO 50 mg L, lbar FeCl; 91.6% 142.5 S13
hrGO-Trp 50 mg L, lbar FeCl; 98.2% 191.0 S14
50 mg L', 1bar FeCls 99.9% 219.7
F-GO
1 0
50 mg L1, 1bar CrCl3 99.7% 198.4 This Work
50 mg L', 1bar CuSO4 99.4% 199.1
F-GO (50 nm) 50 mg L', 1bar FeCls 99.0% 305.0
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PS9. Water permeances and rejection for the F-GO

membranes with different anions.
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Fig. S11. Water permeances and rejection for the F-GO membranes with different

anions.
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PS10. The rejections and water permeances of F-GO

membrane for different concentrations of FeCls solutions.
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Fig. S12 The rejections and water permeances of F-GO membrane for different

concentrations of FeCls solutions.
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PS11. The long-term cross flow stability of the F-GO

membrane.
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Fig. S13. The long-term cross flow stability of the F-GO membrane for separation of

50 mg L! FeCl; solution.
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