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Fig. S1. Photos of ZIF-8 crystals synthesizing on the interface between water and 

hexane solutions with reaction times of (a) 10s, (b) 20s (c) 30s, (d) 2 min (e) 5 min 

and (f) 10 min.

Fig. S2. (a), (b) SEM images and (c) EDX analysis of cross section of the ZIF-8/PEI-

HPAN composite membrane.
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Fig. S3. The proposed formation mechanism of ZIF-8 via chelation assisted 

interfacial reaction.

Fig. S4. (a) The modules and (b) hardness of different membranes.
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Fig. S5. Effects of different pH value of PEI-Zn(II) complex solutions on membrane 

surface morphology: (a) pH 5, (b) pH 6, (c) pH 7, (d) pH 8.

Fig. S6. Particle size distribution of ZIF-8 crystals prepared by (a) different chelation 
temperature, (b) pH value of aqueous solutions, (c) prepared by different Zn(NO3)2 
concentrations and (d) prepared with different interfacial reaction time.
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Fig. S7. (a) UV–vis absorption spectra and (b) digital photos of PEI-Zn(II) complex at 
different pH values.

Fig. S8. (a) zeta potential of HPAN-Zn(II) membrane prepared with different 
Zn(NO3)2 concentration (b) UV–vis absorption spectra and (c) digital photos of PEI-
Zn(II) complex at different Zn(NO3)2 concentrations.
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Fig. S9. Effects of different zinc nitrate concentration on membrane surface 
morphology: (a) 0.2 mol/L, (b) 0.3 mol/L, (c) 0.4mol/L, (d) 0.5 mol/L and (e) 0.6 
mol/L. 
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Fig. S10. Effects of different reaction times on membrane surface morphology: (a) 5 

min, (b) 10 min, (c) 20 min and (d) 30 min.

Fig. S11. Particle size distribution of foulant BSA and HA.
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Fig. S12. (a) The proposed membrane formation process and (b) the surface structure 

of ZIF-8/PEI selective layer.

Fig. S13. (a) XRD pattern of the HPAN substrate, the ZIF-8/PEI-HPAN composite 

membrane, the simulated ZIF-8 particles, ZnO and Zn(OH)2 particles, (b) FTIR 

sepetra of the ZIF-8/PEI-HPAN composite membrane, PEI-Zn(II) complex membrane, 

(c) XRD pattern of the ZIF-8/PEI-HPAN composite membrane prepared by different 

Zn(NO3)2 concentrations and (d) leaf-like ZIF crystals from the literature [S1].

(ZnO and Zn(OH)2 particles. (ZnO and Zn(OH)2 particles were purchased from 

Macklin Inc. and Tianjin Guangfu Fine Chemical Insititute in China, respectively.)
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Table S1. Surface roughness of different membrane characterized by AFM. 
Surface roughness

Zeta potential (mV)
Membrane

Ra (nm) Rms (nm) Rz (nm)

HPAN 21.1 27.8 43.0
PEI-Zn(II) 16.1 20.0 19.0

ZIF-8/PEI-HPAN 
Congo red

83.7 105 94.4

Table S2. Zeta potential of HPAN-Zn(II) membrane prepared with different zinc 
nitrate concentrations.

Samples Concentration(mg/L) Zeta potential (mV)

ZIF-8/PEI hybrid membrane -- 32.2±1.5
Methyl blue 100 -32.0±3.0
Congo red 100 -29.2±2.8

Acid fuchsin 100 -25.6±0.9
Crystal violet 100 12.3±1.0
Humic Acid 1000 -41.6±0.8

Bovine Serum Albumin 1000 -9.8±1.3
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Table S3. Performance comparison of nanofiltration membrane obtained in this work and those from literatures.
Membrane Permeance /

L·m-2·h-1·bar-1

Dye Rejection/ % NaCl rejection/% References

ZIF-8/PEI-HPAN 75.1 98.9%, methyl blue 4.3% This study
ZIF-8/PEI-HPAN 78.4 99.2%, congo red 4.3% This study
ZIF-8/PEI-HPAN 97.0 87.2%, acid fusion 4.3% This study
mHT/PES 6.3 95−98%, reactive black 5 8% S2
HNTs-PIL/PES 11.8 94−96%, reactive black 5 6% S3
ZIF-8-PSS/PAN 26.5 98.6%, methyl blue - S4
ZIF-8/PES 5.0 92.5%, rose bengal - S5
ZIF-8-PSS/Ceramic 21.0 98.6%, methyl blue - S6
ZIF-8-PA/PSf 2.3 99.9%, congo red - S7
CS–MMT/PES 17.8 87.1%, reactive black 5 5% S8
Sepro NF 6 14.0 99.9%, direct red 80 2.6−17.9% S9
Sepro NF 2A 10.1 99.9%, direct red 80 8.3-23.5% S9
SiO2-PIL/PES 37.5 90%, reactive black 5 5% S10
Tanic acid-TMC/PES 16.8 99.8%, orange GII 15% S11
DK1812 (Commercial) 5.1 99.9%, reactive black 5 70% S12
DL1812 (Commercial) 6.7 99.9%, reactive black 5 61% S12
Ceramic (Commercial) 57 96.8%, reactive black 5 7% S12
PEI-GA/PAN 25.5 97.1%, congo red 5% S13
TiO2-Ceramic 30.0 99.0%, congo red - S14
ZrO2-Ceramic 26.0 99.2%, direct red 16.5% S15
TiO2-Ceramic 65.0 97.5%, direct red 3.1% S15
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