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Figure S1. Chemical structure of CNCs.

Figure S2. Photograph of CNCs suspension and its AFM image.
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Figure S3. FT-IR/ATR spectra of polysulfone substrate, TFC NFMs and TFN-50 NFMs.

Table S1. XPS data of the polysulfone substrate and nanofiltration membranes

Sample Cls content Ols content N1s content S2p content
(o) (o) (%) (%)
Polysulfone 77.41 17.44 3.88 1.28
TFC NFMs 70.20 18.25 11.31 0.24
TFN-6 NFMs 68.94 19.52 11.44 0.10
TFN-12 NFMs 69.19 18.82 11.88 0.11
TFN-25 NFMs 70.25 17.99 11.66 0.11
TFN-50 NFMs 68.79 19.39 11.63 0.19
TFN-100 NFMs 70.00 19.11 10.19 0.70
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Figure S4. Cls spectra of our TFC NFMs and TFN NFMs.
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Figure S5. 3D AFM images of a) TFC, b) TFN-6, c) TFN-12, d) TFN-25, e) TFN-50, f)
TFN-100 NFMs with a scan size of 5 ym x 5 pm.




Table S2. Roughness of TFC NFMs and TFN NFMs

Sample R, (nm) Rims (nm)
TFC 9.73£2.33 12.95+2.55
TFN-6 13.34£7.25 17.12 +7.49
TFN-12 33.84 £ 8.43 49.54 +12.48
TFN-25 64.20 + 3.65 77.64 +£4.83
TFN-50 115.68 +25.90 144.74 £ 27.15
TFN-100 114.47 £ 14.41 138.04 £ 17.11

alcohol and n-hexane for 24 h.
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Figure S7. SEM images of TFC NFMs A) to D) and TFN-50 NFMs a) to d) after

chlorination for different time (1-4 h).
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Figure S8. a) Dynamic contact angles of the TFC NFMs chlorinated for different time (1-4
h); b) Dynamic contact angles of the TFN-50 NFMs chlorinated for different time (1-4 h).

Table S3. XPS data of the TFC NFMs and TFN NFMs after chlorination for 4 h.

Sample  Cls content Ols content Nlscontent  S2p content  CI2p content

(%) (%) (%) (%) (%0)
TFC 68.18 18.95 11.52 0.15 1.21
TFN-50 65.64 20.31 12.46 0.17 1.42
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