
Electronic Supplementary Material 

 

Ionic strength directed self-assembled polyelectrolyte 

single-bilayer membrane for low-pressure nanofiltration 

Feng Zhang ()1, Lu Tan1, Li Gong1, Shuqi Liu1, Wangxi Fang2, Zhenggong Wang1, 

Shoujian Gao2, Jian Jin ()1 

1 College of Chemistry, Chemical Engineering and Materials Science & Collaborative Innovation 

Center of Suzhou Nano Science and Technology, Soochow University, Suzhou 215123, China 

2 i-Lab, Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of Sciences, Suzhou 

215123, China 

 

E-mails: fzhang2018@suda.edu.cn (Zhang F); jjin@suda.edu.cn (Jin J). 

 

1. The separation performance of the substrate membrane Ms 

2. The cross-sectional SEM images of as-prepared PESB membranes 

The cross-sectional SEM images of the single-bilayer membranes was shown in 

Fig. S2. It shows that with the increase of the background ionic strength, especially in 

the case of 1.0M, the layer of PEs becomes thicker. At low background ionic strength, 

it is hard to distinguish the edge between the substrate and the PE layer.  
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Fig. S1. The UV-spectra and the photographs of the dyes before and after filtrate 

through the Ms membrane 
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Fig. S2. Cross-sectional SEM images of as-prepared PESB membranes. 

 

3. The AFM images and thickness measurement on the as-prepared PE membrane on 

silicon wafers. 

To evaluate the effect of the background ionic strength on PE membrane 

thickness, we performed assembly experiment on smooth silicon wafers. Using a 

similar process as in Section 2.2 in the manuscript. Taken the background ionic 

strength of 0.25M and 1M as a typical example. The as-prepared samples were 

scratched with a sharp metal tweezer without damaging the silicon wafer. The 

dry-state thickness of was measured using a Bruker Dimension Fast Scan AFM 

equipment. We adjusted the cantilever tip to the edge of the scratch and captured a 4 

μm× 4 μm AFM image at a scan rate of 1 Hz. We used the Section function in 

Nanoscope Analysis to determine membrane cross-sectional thickness by comparing 

scratched and non-scratched surfaces. As a result, the thickness of the PE bilayer on 

silicon wafer with salt concentration of 0.25M was approximately 33 nm, while the 

thickness of the PE bilayer with salt concentration of 1.0M was up to 76 nm which 

indicated the increment on thickness by increasing the background ionic strength. 
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Fig. S3. AFM images and thickness measurement of the PE membranes on silicon 

wafers with background ionic strength of (a1-a2) 0.25 M and (b1-b2) 1.0 M. 

 

3. Comparison of the separation performance of NF membranes prepared by the LBL 

method 

Table S1 Comparison of the separation performance of NF membranes prepared by 

the LBL method 

Membranes Dye Salt 
Rejection 

(%) 

Permeance 

(L/m2hbar) 

Pressure 

(bar) 
Ref 

(PEI-ALG)/PSF-SPES Congo red —  99.9 10 2 [1] 

(HPE-PDDA)/HPAN 
Acid 

Fuchsin 
—  95.8 7.2 10 [2 

(MOPM-Fe3+)/PAN Congo Red —  94.1 160.3 1 [3] 

(ZIF-8-PSS)5.0/HPAN 
Methyl 

Blue 
—  98.6 26.5 5 [4] 

(PEI-GA)/PAN Congo Red —  97.1 25.5 2 [5] 

(PDDA/GO)4.0/PAN Congo Red  95.2 31.2 5 [6] 

  NaCl 18.9 7.48 5  

TpBD80/AAO Evans Blue —  99.2 88.9 5 [6] 

VES/Agcl-PEI@HPAN 
Crystal 

Cliolet 
—  99.2 106.4 1 [8] 
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 —  NaCl 8.3 106.4 4  

TpBD5-HPAN Congo Red —  98.6 339 1 [9] 

(pTNS-nTNS/PSF —  NaCl 96.5 0.5 15 [10] 

PEI-TA/PGApre —  Na2SO4 36.9 0.8 10 [11] 

 
Methylene 

Blue 
—  36.9 86 10  

(PDDA-SPEEK)5.0/PAN —  Na2SO4 64 14.21 6 [12] 

(PSS-PAH)5.0/alumina —  MgCl2 95 7.37 4.8 [13] 

(PDADMAC-PSS)4.0/NFG —  Na2SO4 90 5.5 10 [14] 

((PEI-modified 

GO)-PAA/PVA/GA)/PAN 
—  NaCl 37.8 12.4 5 [15] 

 Congo Red —  99.5 8.4 5  

(ZIF-8-PEI)/HPAN Congo Red —  99.2 76 1 [16] 

 — Na2SO4 3.4 139 1  

(PAA-PEI)/PDA-modified-membrane —  Na2SO4 98.3 5.5 5 [17] 

(PDADMAC-PSS)/PAN —  Na2SO4 97.1 14.2 1 
This 
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4.The variations of PEG-1k rejection of the membrane after assembling PDADMAC 

with different NaCl concentration. 

 

 

5. Separation performance of PESB membranes with different substrates. 

Table S2. Separation performance of PESB membranes with different substrates. 

                Substrate properties After assembly 

 Samples MWCO WCA Ζeta Potential PWF REJ (Na2SO4) 
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Fig. S4. The variations of PEG-1k rejection of the membrane after assembling 

PDADMAC with different NaCl concentration. 



 (Da) (°) (mV) (L m-2 h-1 bar-1) (%) 

Ms 7300 0 -9.8±0.2 19.7±2.3 97.1±1.8 

PES 50000 57 -7.8±0.5 309.2±5.4 3.5±1.8 

PAN 50000 47 -13.3±0.7 526.6±3.8 1.4±0.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. The SEM images of the PESB membranes with different substrates 
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Fig. S5. The SEM images of PES, PES/(PDADMAC/PSS), PAN, 

PAN/(PDADMAC/PSS) membranes, respectively. 


