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Supporting Figures and Tables

Figure S1. The standard curves of crystal violet, methylene blue and Congo red.

Figure S2. TEM and size statistics of S-UiO-66-NH2.

Figure S3. The N2 adsorption results: (a) the N2 adsorption-desorption isotherms and BET surface area at 77 K for 
UiO-66-NH2 “monomer”, (b) the pore size distribution of UiO-66-NH2 “monomer”.



Figure S4. SEM images of the UiO-66-NH2-TMC membrane fabricated by conventional liquid-liquid interface 
polymerization method in the preliminary experiment.

Figure S5. XRD of UiO-66-NH2-TMC membranes. M0: PES substrate; M1, M2, M3: membranes prepared with UiO-
66-NH2 “monomer” concentrations of 0.03 wt%, 0.05 wt% and 0.1 wt% respectively.

Figure S6. The top-view and cross-section SEM images of (a, d) M1, (b, e) M2 and (c, f) M3.



Figure S7. EDS mapping images of UiO-66-NH2-TMC membrane.

Figure S8. The top-view SEM image of UiO-66-TMC membrane.

Figure S9. (a) The PXRD pattern of UiO-66-NH2 after soaked in water for 30 days; (b) SEM image of the membrane 

prepared with the UiO-66-NH2 after soaked in water for 30 days. 



Figure S10. The AFM images of M2 and magnified of region a-e in M2.

Figure S11. The pore size distribution of UiO-66-NH2-TMC membrane.



Figure S12. TEM of the L-UiO-66-NH2.

Figure S13. The top-view SEM images of (a) L-UiO-66-NH2-TMC membrane and (b) M2 membrane.



Figure S14. (a) PXRD of Zr-1-NH2 “monomer”, (b) photograph of Zr-1-NH2-TMC membrane and PES substrate, (c) 
the top-view SEM image of  Zr-1-NH2-TMC membrane, (d) the cross-section SEM image of the Zr-1-NH2-TMC 
membrane.

Figure S15. (a) UiO-66-NH2 “monomer” diluted directly in deionized water after synthesis, (b) UiO-66-NH2 
“monomer” was dried and then diluted in deionized water after synthesis.



Figure S16. Photograph and schematic illustration of nanofiltration devices for (a) cross-flow mode and (b) dead-
end mode.

Figure S17. The water contact angle of M2 changes with time.



Figure S18. Zeta potential of (a) UiO-66-NH2-TMC membrane as a function of solution pH, (b) UiO-66-NH2 
“monomer” aqueous solution and (c) UiO-66 aqueous solution.

Figure S19. The nanofiltration performance of (a) three dyes (50 ppm) and (b) three salt solutions (1000 ppm) on 
M2.

Figure S20. The nanofiltration performance of M2 under the (a) dye interference (mixture of 10 ppm crystal violet, 

methylene blue and Congo red) and (b)organic matter interference (10 ppm crystal violet, methylene blue, Congo 

red and 0.1g L-1 BSA).



Figure S21. Time-dependent permeance for M2 membrane during filtration of BSA. 

Figure S22. The XPS results for the M2 before and after nanofiltration test.

Figure S23. SEM images with different margination for the UiO-66-NH2-TMC membrane after bending test.



Figure S24. The tensile tests of UiO-66-NH2-TMC and PES membrane. 

Figure S25. The top-view SEM images of region a-c in the large-area membrane.



Table S1. MOF ratio in the composite membrane

Membrane MOF mass (g) TMC mass(g) MOF ratio (%)

M1 0.00086 0.00222 27.9

M2 0.00295 0.00234 55.8

M3 0.00760 0.00290 72.4

Table S2. Cost estimate of UiO-66-NH2-TMC selective layer.

UiO-66-NH2

2-aminoterephtalic acid ZrCl4

TMC cyclohexane

Price (USD g-1) 1.7 2.2 4.3 2 

Dosage (g m-2) 0.7 1 5.7 1100

Cost (USD m-2) 1 2 25 2 

Total (USD m-2) 30 

 Table S3. The structural properties of dye molecules in this study.

Crystal violet Methylene blue Congo Red

Chemical structure

Size (Å) 13.05×13.05 13.17×5.27 25.60×7.30 

Mol. wt.( g mol-1) 373.53 319.85 696.68 

Charge Positive Positive Negative

Table S4. The content of Zr in feed and permeate solution.

Solution Measured element Contents (mg/L) Dissolved MOF (mg)

Feed Zr 0.0045±0.0015 0.00042±0.00014

Permeate Zr 0.0057±0.0009 0.00053±0.00008



Table S5. The water permeance and dye rejection rate of reported membranes.

Membrane Dye Water permeance 

(L m-2h-1 bar-1)

Rejection 

rate 

(%)

Reference

PA/UiO-66

PA/UiO-66

PM TFN membrane

PA/ZIF-8

UiO-66/PGP

Zif-8/PSS

UiO-66

ZIF-8

UiO-66-NH2-based MMMs

ZIF-8/PEI hybrid membrane

ZIF-8/PES

UiO-66@GO/PES

UiO-66-(COOH)/prGO

Sm-MOF/GO

PA-ZIF-93

BUT-8/PEI-HPAN-50

UiO-66-NH2-TMC

Rose Bengal

Azithromycin

Methyl blue

Congo red

Methyl orange

Methyl blue

Methyl blue

Rose Bengal

Rhodamine B

Methyl blue

Rose bengal

Methyl orange

Methylene blue

Rrhodamine B and Methylene blue

Acridine orange

Methylene blue

Crystal violet

15.4

15.4

13.09

2.71

31.33

26.5

0.77

37.5

34

33

1.3

15.7

20

26

0.24

51
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