
1

1 Supplementary Material

2 Biomimetic redox-responsive smart coatings with resistance-

3 release functions for reverse osmosis membranes
4 Ya-Ge Wu1, Xin-Zheng Li2, Jing Zhao3, Xu Yang3, Ya-Juan Cai4, Han Jiang2, Yi-Xing 
5 Sun1, Nan-Jun Wei1, Yang Liu1, Yi-Bo Li1, Zi-Hao Yang1, Meng-Ying Jiang1,*, Jing-
6 Gang Gai1,*

7
8 1State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute 
9 of Sichuan University, Chengdu, Sichuan 610065, China

10 2Nuclear Power Institute of China, 328, Section 1, Changshun Avenue, Huayang, 
11 Shuangliu District, Chengdu City, Sichuan Province, 610200, China
12 3PetroChina Liaoyang Petrochemical Company, No. 7 Torch Street, Hongwei District, 
13 Liaoyang, Liaoning 111000, China
14 4Sichuan Guojian Inspection Co., Ltd, No. 17, Section 1, Kangcheng Road, Jiangyang 
15 District, Luzhou 646099, Sichuan, China
16
17 *Corresponding author, E-mail: gaijinggang202309@163.com (J-G. Gai);  
18 mengying202309@163.com (M-Y Jiang)

19

20

21

22

23

24

25

26

27

28

29

30

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2023



2

31 Effect of CA on the DA self-polymerization

32

33 Figure S1. (a) UV−vis spectra of DA solution and DA/CA solutions after 4 h oxidation. (b) Optical 

34 images of the solutions after 4 h.

35 An ultraviolet spectrophotometer conducts the effect of CA on DA self-polymerization. 

36 Figure S1a shows a broad absorbance peak at 406 nm arises after 4 h reaction, which is 

37 assigned to an n-π* transition of the carbonyl group in DA quinone.1 Adding CA leads 

38 to a decreased absorbance peak compared with the pure DA solution. This is ascribed 

39 to the Michael-addition or Schiff-base reaction between oxidized DA and the amine 

40 groups of CA, suppressing the aggregation of PDA.1, 2 Besides, the colours of the DA 

41 solution can reflect the degree of DA self-polymerization.3 As shown in Figure S1b, the 

42 colour of the DA solution gradually becomes shallower with the increase of CA 

43 concentration. The covalent bonds between DA and CA weaken the intermolecular 

44 coupling effect of DA and hinder the formation of large DA aggregates, which makes 

45 the DA/CA solution more clarified than the DA solution.

46 Table S1. Element content of the TFC-PA and PDA/CA coated membranes.

Samples C (%) N (%) O (%) S (%) N/O
TFC-PA 79.33 9.84 10.83 / 0.91

PDA/CA-1 76.54 10.30 11.50 1.66 0.90
PDA/CA-2 75.95 11.34 10.78 1.92 1.05
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PDA/CA-3 75.79 10.70 10.88 2.63 0.98

47 Table S2. Surface roughness of the TFC-PA and PDA/CA coated membranes.

Membrane TFC-PA PDA/CA-1 PDA/CA-2 PDA/CA-3

Ra (nm) 35.1 43.3 37.8 40.2

Rq (nm) 44.6 54.3 47.7 51.8

48

49 Figure S2. Normalized water flux (a) and corresponding flux recovery rate and loss rate (b) of TFC-

50 PA and PDA/CA-2 against BSA at 25 ℃, 1.6 MPa.

51 Table S3. Summary of the separation performance of PDA/CA-2 and other reported membranes.

Name Water Flux (L m-2 h-1) Salt Rejection (%)

TFCMZs 54.5 98.90 4

l-cysteine-TFC 49 98.40 5

TFC-TOB2/APD10 42.7 98.00 6

H + T-modified 54.1 99.05 7

GHPEI-PA 37.0 98.20 8

MWCNT-AA 25 96.90 9

TFC PAMAM2 42.5 98.00 10

PAA/TOB 47.7 99.50 11

MpMPD-PA 24.5 97.80 12

PA-SPVA 42.6 99.28 13

BW30 49 98.50 14

Arg-5 63 98.10 15

PA-SMPTES 47.8 99.29 16

This work 65 99.11
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